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			Foreword

			The Connectivity in the Least Developed Countries: Status report 2021 comes at a time when connectivity is universally acknowledged as a critical determinant of every country’s future growth and prosperity.

			This year’s report assesses the state of digital connectivity in the 46 UN-designated Least Developed Countries (LDCs), showcases practical solutions to improve digital access, and formulates concrete policy recommendations to accelerate progress towards universal and affordable connectivity.

			Three years have passed since our last assessment, and we find ourselves in a new world dramatically re-shaped by the COVID-19 pandemic. For LDCs, the promises of connectivity remain unfulfilled. Only two LDCs have met Target 9.c of the Sustainable Development Goal (SDG) related to universality and affordability – a target all LDCs were supposed to have reached by 2020. Several others are edging closer, and will likely meet the target by 2025, but 26 – more than half of all LDCs – remain far off.

			However, this report also shows that even meeting Target 9.c will not be enough. Right now, the LDC ‘usage gap’ – by which we mean people who have access to connectivity, but who are not in a position to use it – is cavernous. While three quarters of people in the LDCs are covered by a mobile broadband network, only a quarter is connected. The possibility of connecting is simply not translating into actual usage of the Internet, for a host of reasons. This report explores those reasons, which include the price of services and devices, lack of awareness of the Internet and its benefits, and lack of digital skills. In addition to taking stock of the challenges, the report also showcases many good practices in LDCs to replicate and scale up.

			Information and communication technologies (ICTs) can help countries leapfrog chronic development impediments in areas from education and health, to government services and trade. ICT services make business more efficient and productive, opening the door to innovative services and applications that can fuel growth and trigger new business opportunities.

			The 2030 Agenda for Sustainable Development recognizes that “the spread of information and communications technology and global interconnectedness has great potential to accelerate human progress, to bridge the digital divide and to develop knowledge societies”. The Istanbul Programme of Action for the Least Developed Countries for the decade 2011-2020 also recognizes ICT networks as an infrastructure priority on a par with water, electricity, and transport. For the development community, the past decade concluded on a sobering note: progress on all SDGs had stalled. This admission led the United Nations to launch the Decade of Action in 2019, to re-affirm the importance of the 2030 Agenda and to step up efforts to deliver on the 17 SDGs. While connectivity was widely recognized as a catalyst for meeting all SDGs before the COVID-19 pandemic, during the global health crisis it has become a lifeline, sustaining families, communities and businesses through online working, e-learning, e-commerce, online health services and much more. 

			The outcomes of both the 5th United Nations Conference on the Least Developed Countries (LDC5), to be hosted by UN-OHRLLS in January 2022, and the World Telecommunication Development Conference, which will be hosted by ITU in June of that same year, will together direct much-needed attention towards the imperative of rapidly and dramatically improving connectivity in LDCs. It is our hope that they will galvanize national and international efforts, showcase solutions, secure pledges, and solidify commitments to the global sustainable development agenda – by aptly placing the catalysing role of connectivity at its core.

			Our two organizations, and our partners, will spare no effort to connect communities, including through the Partner2Connect Digital Coalition. The coalitions is a multi-stakeholder alliance to foster meaningful connectivity and digital transformation in hardest-to-connect communities, including those in LDCs, LLDCs and SIDS.

			The overarching ambition of the 2030 Agenda is to Leave No One Behind. In a world that is increasingly digital, that means, more than ever, leaving no one offline.
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			1	Introduction

			The COVID-19 pandemic has underscored how poorly prepared Least Developed Countries (LDCs) are for a digital world. Uneven connectivity within the group has meant that many people and businesses in LDCs could not avail themselves of high-speed networks for remote learning, access to e-government services and online shopping.

			This report provides an update of digital connectivity developments in LDCs since the 2018 publication ICTs, LDCs and the SDGs: Achieving universal and affordable Internet in the Least Developed Countries (ITU and UN-OHRLLS, 2018). This publication gauges progress towards achieving Sustainable Development Goal (SDG) Target 9.c, aimed specifically at digital connectivity in the LDCs.

			The target calls on States to “significantly increase access to information and communications technology and strive to provide universal and affordable access to the Internet in Least Developed Countries”. While 2020 was the deadline, only two LDCs, Bangladesh and Bhutan, accomplished the universality and affordability aspects of the target. Some others are on track to reach it before the end of the decade. However, more than two dozen LDCs have not met and are not close to meeting either target. At the same time, while Internet coverage and pricing are gradually improving for some LDCs, Internet use is not keeping pace. There is a growing number of people in the LDCs theoretically able to access the Internet but not using it. While this is partly related to the cost of Internet-enabled devices, the larger cause is a lack of awareness and digital skills.

			In 2020, the 46 LDCs had a combined population of 1.06 billion people and are highly vulnerable, with low levels of human development. And yet, geography, population size and income vary within the group, and these different conditions affect digital development.

			National data infrastructure is an essential component for a digital economy, as it comprises the facilities for transporting, exchanging and storing data. There are significant gaps in national transmission networks, Internet exchange points (IXPs) and data centres. Coverage and density of national transmission networks are lagging in the LDCs. This has ramifications for Internet access and the quality of service. IXPs play a major role in lowering the cost of Internet access as well as reducing data exchange delay, yet 19 LDCs lack them. Furthermore, in those LDCs with IXPs, many of the facilities are not having the impact they should. Data centres, facilities to store data, are in short supply in the LDCs. There are less than 100 in the group, of which over a quarter are in Bangladesh. Eighteen LDCs do not have Internet-connected data centres.

			Quarantine measures during the COVID-19 pandemic resulted in people around the world turning to online shopping. However, this was not possible for many in the LDCs, due to a lack of online shops, as well as demand-side constraints, such as awareness, distrust and payment methods. An encouraging initiative is the United Nations Conference on Trade and Development (UNCTAD) diagnostics and concrete recommendations for enhancing e-commerce in many LDCs.

			The private sector is essential for boosting digital connectivity in the LDCs. Telecommunications in the LDCs are mainly operated by private companies, a reverse of the situation three decades ago. Yet most policy reports make scarce mention of the companies building the connectivity infrastructure in LDCs. Companies operating in the LDCs are identified, and implications of their typology (such as publicly listed, private unlisted and full government ownership) for network deployment and transparency are discussed.

			Note that some of the statistical information in the report draws on demand side surveys. The surveys are generally not conducted annually, so the latest available from 2016 to 2020 is used. As the surveys are from different sources that do not always use the same methodologies (such as different age groups), they are not strictly comparable. The surveys cover over 90 per cent of the population living in LDCs.

			2	The Least Developed Countries

			The LDCs are comprised of 46 low- and lower-middle-income countries that suffer from severe structural impediments to sustainable development. They are highly vulnerable to economic and environmental shocks, and have low levels of human development.1 In 2020, the LDCs had a combined population of 1.06 billion people, representing 14 per cent of the world’s inhabitants. According to the ITU regional classification used in this report, 28 of the LDCs are located in Africa, 11 are in Asia and the Pacific, 6 are in the Arab States and 1 is in the Americas (Table 2.1).2

			Countries with LDC status benefit from special support and assistance measures. The United Nations has mainstreamed the needs of LDCs in its activities and programmes, and UN-OHRLLS provides special support to them.

			South Sudan was the most recent country to join the group of LDCs, in 2012. Equatorial Guinea graduated from the LDCs category in June 2017. It was the fifth country to graduate since the inception of the category in 1971, following Botswana (1994), Cabo Verde (2007), Maldives (2011) and Samoa (2014). Vanuatu graduated in December 2020, but is included in this report, since the data cover up to the year 2020.

			There is global recognition of the importance of information and communication technologies (ICTs) in LDCs. The Programme of Action for the Least Developed Countries for the Decade 2011–2020 (Istanbul Programme of Action), adopted by the Fourth United Nations Conference on the Least Developed Countries in 2011, recognizes ICT as an infrastructure priority on par with water, electricity and transport.3 The Istanbul Programme of Action includes a call to “significantly increase access to telecommunication services and strive to provide 100 per cent access to the Internet by 2020” (United Nations, 2011). In addition, the membership of ITU recognized the importance of ICTs for LDCs by the adoption of specific targets in its Connect 2030 Agenda. Target 2, on inclusiveness, calls for 30 per cent of the population in the LDCs to be using the Internet by 2023.4

			Although the 46 LDCs share many similarities and face related development challenges, there are major differences within the group, in particular in terms of their population, geography and economic development (Table 2.1). Population size has an important impact on digital development, since very small markets lack economies of scale, resulting in higher costs for network deployment. In respect to geography, 17 LDCs are landlocked developing countries (LLDCs), and 9 are small island developing States (SIDS). While LLDCs lack direct access to the sea, which often makes international connectivity more expensive, many SIDS have numerous islands, and some are very small with few inhabitants. Some LDCs are very rural, and others have large, sparsely populated land areas, which makes the roll-out of terrestrial communication infrastructure more difficult.

			Gross national income (GNI) per capita is a consideration for inclusion in the LDCs.5 Nevertheless, there are notable income differences in the group. While 25 are classified as low-income, 21 are classified as lower-middle-income, where GNI per capita can be almost four times higher. The differences in income among the LDCs has implications for Internet affordability. For instance, while a smartphone costs roughly the same in Lesotho and Mozambique, the price is 16 per cent of average monthly income in Lesotho, compared with 51 per cent in Mozambique. Similarly, while 1.5 GB per month of data costs around USD 5 in both the Lao People’s Democratic Republic and Gambia, as a percentage of GNI per capita, it is 2.4 per cent in the former, compared with over 8 per cent in the latter. Higher levels of income also affect the skills to use the Internet, since they are often associated with higher levels of education.

			Apart from socio-economic characteristics, governance and conflict situations also vary across the LDCs. This has implications for creating an enabling environment for investment in digital infrastructure, as well as analysis of the ICT sector.

			Heterogeneity across the LDCs in respect to income levels, geography and governance suggests that there are few common approaches for digital connectivity across the group. This is further reinforced given different levels of digital development among the LDCs, where a particular challenge in one area (e.g. coverage) may not be relevant for every country in the group.

			Table 2.1: LDCs by ITU region, 2021

			
				
					
					
					
					
					
					
				
				
					
							
							
							Africa

						
							
							The 
Americas

						
							
							Arab States

						
							
							Asia and the Pacific

						
					

				
				
					
							
							Non-LLDC or SIDS

						
							
							Angola*
Benin*
Dem. Rep. of the Congo
Eritrea
Gambia
Guinea
Liberia 

						
							
							Madagascar
Mozambique
Senegal*
Sierra Leone
Togo
Tanzania*

						
							
							
							Djibouti*
Mauritania*
Somalia 
Sudan
Yemen

						
							
							Bangladesh*
Cambodia*
Myanmar*

						
					

					
							
							LLDCs

						
							
							Burkina Faso 
Burundi
Central African Rep.
Chad
Ethiopia
Lesotho*
Malawi

						
							
							Mali
Niger
Rwanda
South Sudan
Uganda 
Zambia*

						
							
							
							
							Afghanistan
Bhutan*
Lao P.D.R.*
Nepal (Republic of)*

						
					

					
							
							SIDS

						
							
							Guinea-Bissau
Sao Tome and Principe*

						
							
							
							Haiti

						
							
							Comoros*

						
							
							Kiribati*
Solomon Islands*
Timor-Leste*
Tuvalu**

						
					

					
							
							Number of countries

						
							
							28

						
							
							
							1

						
							
							6

						
							
							11

						
					

				
			

			Note: All low-income countries except * lower-middle-income ** upper-middle-income.

			Source: Adapted from UN-OHRLLS and World Bank.

			
				Box 2.1: United Nations Technology Bank

				The 2011 Istanbul Programme of Action called for the creation of a Technology Bank, which was reaffirmed in the Sustainable Development Goals (SDGs, Target 17.8).1 The Technology Bank for the LDCs was officially established on 23 December 2016, through the adoption of United Nations General Assembly Resolution 71/L.52. It became operational in 2018, with headquarters in Turkey.

				The United Nations Technology Bank engages with national, regional and international partners to strengthen science, technology and innovation capacity in LDCs. The Technology Bank can play an important role catalysing action within the LDCs (Chibuye and Zampetti, 2018). Efforts to enhance the utilization of knowledge as a global public good for the development of the LDCs hold the promise to spur and support initiatives directed at advancing science, technology and innovation in the group.

				

				
					
						1	See https://www.un.org/technologybank/.

					

				

			

			Table 2.2: Basic indicators, LDCs

			
				
					
					
					
					
					
					
					
				
				
					
							
							Country

						
							
							Population (thousands), 2020

						
							
							Rural 
population 
(% of total population), 2020

						
							
							Land area (km2), 2018

						
							
							Population density 
(people/km2)

						
							
							Access to electricity (% of population), 2019

						
							
							GNI per capita (current USD), 2020

						
					

				
				
					
							
							Afghanistan

						
							
							38 928 

						
							
							74

						
							
							 652 860 

						
							
							60 

						
							
							98

						
							
							500 

						
					

					
							
							Angola

						
							
							32 866 

						
							
							33

						
							
							1 246 700 

						
							
							26 

						
							
							46

						
							
							2 230 

						
					

					
							
							Bangladesh

						
							
							 164 689 

						
							
							62

						
							
							 130 170 

						
							
							 1 265 

						
							
							92

						
							
							2 010 

						
					

					
							
							Benin

						
							
							12 123 

						
							
							52

						
							
							 112 760 

						
							
							108 

						
							
							40

						
							
							1 280 

						
					

					
							
							Bhutan

						
							
							772 

						
							
							58

						
							
							38 140 

						
							
							20 

						
							
							100

						
							
							2 860 

						
					

					
							
							Burkina Faso

						
							
							20 903 

						
							
							69

						
							
							 273 600 

						
							
							76 

						
							
							18

						
							
							790 

						
					

					
							
							Burundi

						
							
							11 891 

						
							
							86

						
							
							25 680 

						
							
							463 

						
							
							11

						
							
							270 

						
					

					
							
							Cambodia

						
							
							16 719 

						
							
							76

						
							
							 176 520 

						
							
							95 

						
							
							93

						
							
							1 490 

						
					

					
							
							Central African Rep.

						
							
							4 830 

						
							
							58

						
							
							 622 980 

						
							
							8 

						
							
							14

						
							
							510 

						
					

					
							
							Chad

						
							
							16 426 

						
							
							76

						
							
							1 259 200 

						
							
							13 

						
							
							8

						
							
							660 

						
					

					
							
							Comoros

						
							
							870 

						
							
							71

						
							
							 1 861 

						
							
							467 

						
							
							84

						
							
							1 450 

						
					

					
							
							Dem. Rep. of the Congo

						
							
							89 561 

						
							
							54

						
							
							2 267 050 

						
							
							40 

						
							
							19

						
							
							550 

						
					

					
							
							Djibouti

						
							
							988 

						
							
							22

						
							
							23 180 

						
							
							43 

						
							
							61

						
							
							3 320 

						
					

					
							
							Eritrea**

						
							
							5 352

						
							
							..

						
							
							101 000 

						
							
							53

						
							
							50

						
							
							 .. 

						
					

					
							
							Ethiopia

						
							
							 114 964 

						
							
							78

						
							
							1 129 300 

						
							
							102 

						
							
							48

						
							
							890 

						
					

					
							
							Gambia

						
							
							2 417 

						
							
							37

						
							
							10 120 

						
							
							239 

						
							
							60

						
							
							750 

						
					

					
							
							Guinea

						
							
							13 133 

						
							
							63

						
							
							 245 720 

						
							
							53 

						
							
							42

						
							
							1 020 

						
					

					
							
							Guinea-Bissau

						
							
							1 968 

						
							
							56

						
							
							28 120 

						
							
							70 

						
							
							31

						
							
							760 

						
					

					
							
							Haiti

						
							
							11 403 

						
							
							43

						
							
							27 560 

						
							
							414 

						
							
							45

						
							
							1 250 

						
					

					
							
							Kiribati

						
							
							119 

						
							
							44

						
							
							810 

						
							
							147 

						
							
							100

						
							
							3 010 

						
					

					
							
							Lao P.D.R.

						
							
							7 276 

						
							
							64

						
							
							 230 800 

						
							
							32 

						
							
							100

						
							
							2 480 

						
					

					
							
							Lesotho

						
							
							2 142 

						
							
							71

						
							
							30 360 

						
							
							71 

						
							
							45

						
							
							1 100 

						
					

					
							
							Liberia

						
							
							5 058 

						
							
							48

						
							
							96 320 

						
							
							53 

						
							
							28

						
							
							530 

						
					

					
							
							Madagascar

						
							
							27 691 

						
							
							61

						
							
							 581 800 

						
							
							48 

						
							
							27

						
							
							480 

						
					

					
							
							Malawi

						
							
							19 130 

						
							
							83

						
							
							94 280 

						
							
							203 

						
							
							11

						
							
							580 

						
					

					
							
							Mali

						
							
							20 251 

						
							
							56

						
							
							1 220 190 

						
							
							17 

						
							
							48

						
							
							830 

						
					

					
							
							Mauritania

						
							
							4 650 

						
							
							45

						
							
							1 030 700 

						
							
							5 

						
							
							46

						
							
							1 640 

						
					

					
							
							Mozambique

						
							
							31 255 

						
							
							63

						
							
							 786 380 

						
							
							40 

						
							
							30

						
							
							460 

						
					

					
							
							Myanmar

						
							
							54 410 

						
							
							69

						
							
							 652 790 

						
							
							83 

						
							
							68

						
							
							1 260 

						
					

					
							
							Nepal (Republic of)

						
							
							29 137 

						
							
							79

						
							
							 143 350 

						
							
							203 

						
							
							90

						
							
							1 190 

						
					

					
							
							Niger

						
							
							24 207 

						
							
							83

						
							
							1 266 700 

						
							
							19 

						
							
							19

						
							
							540 

						
					

					
							
							Rwanda

						
							
							12 952 

						
							
							83

						
							
							24 670 

						
							
							525 

						
							
							38

						
							
							780 

						
					

					
							
							Sao Tome and Principe

						
							
							219 

						
							
							26

						
							
							960 

						
							
							228 

						
							
							75

						
							
							2 070 

						
					

					
							
							Senegal

						
							
							16 744 

						
							
							52

						
							
							 192 530 

						
							
							87 

						
							
							70

						
							
							1 430 

						
					

					
							
							Sierra Leone

						
							
							7 977 

						
							
							57

						
							
							72 180 

						
							
							111 

						
							
							23

						
							
							490 

						
					

					
							
							Solomon Islands

						
							
							687 

						
							
							75

						
							
							27 990 

						
							
							25 

						
							
							70

						
							
							2 300 

						
					

					
							
							Somalia

						
							
							15 893 

						
							
							54

						
							
							 627 340 

						
							
							25 

						
							
							36

						
							
							310 

						
					

					
							
							South Sudan

						
							
							11 194 

						
							
							80

						
							
							 631 928 

						
							
							18 

						
							
							7

						
							
							 .. 

						
					

					
							
							Sudan

						
							
							43 849 

						
							
							65

						
							
							1 849 234 

						
							
							24 

						
							
							54

						
							
							650 

						
					

					
							
							Tanzania

						
							
							59 734 

						
							
							65

						
							
							 885 800 

						
							
							67 

						
							
							38

						
							
							1 080 

						
					

					
							
							Timor-Leste

						
							
							1 318 

						
							
							69

						
							
							14 870 

						
							
							89 

						
							
							95

						
							
							1 830 

						
					

					
							
							Togo

						
							
							8 279 

						
							
							57

						
							
							54 390 

						
							
							152 

						
							
							52

						
							
							920 

						
					

					
							
							Tuvalu

						
							
							12 

						
							
							36

						
							
							30 

						
							
							393 

						
							
							100

						
							
							5 820 

						
					

					
							
							Uganda

						
							
							45 741 

						
							
							75

						
							
							 200 520 

						
							
							228 

						
							
							41

						
							
							800 

						
					

					
							
							Vanuatu*

						
							
							307 

						
							
							74

						
							
							12 190 

						
							
							25 

						
							
							65

						
							
							2 780 

						
					

					
							
							Yemen

						
							
							29 826 

						
							
							62

						
							
							 527 970 

						
							
							56 

						
							
							73

						
							
							 .. 

						
					

					
							
							Zambia

						
							
							18 384 

						
							
							55

						
							
							 743 390 

						
							
							25 

						
							
							43

						
							
							1 190 

						
					

					
							
							Total/Average

						
							
							1 059 244 

						
							
							65

						
							
							20 372 993 

						
							
							52 

						
							
							53

						
							
							1 075 

						
					

				
			

			* Graduated in December 2020. ** 2016 data from United Nations. ".." Data not available.

			Source: World Bank.

			3	The benefits of narrowband, the promises of broadband

			More people in LDCs use basic mobile services such as voice and text, rather than the Internet. One reason is that devices are cheaper, and a lower level of skills is needed. Much can be accomplished with plain cellphones operating over low-speed or narrowband mobile networks. Apart from voice calls, text messages can be sent, and are used for a variety of livelihood- and life-enhancing services, such as accessing agricultural or health information. Mobile money also operates over low-speed networks and plain cellphones, helping to widen financial inclusion in the LDCs. Though slow, the Internet can also be accessed using basic mobile technology.

			This chapter outlines some of the ways LDCs have and continue to benefit from plain mobile technology. It then discusses how broadband could have much greater social and economic impact, particularly in the context of COVID-19.

			3.1	Narrowband

			The world’s most vulnerable countries have witnessed impressive growth in terms of Second Generation (2G) mobile cellular network deployment, services and uptake. As of 2020, 2G mobile telephony covered around 90 per cent of people living in the LDCs, and subscriptions stood at a little over 70 per 100 persons. However, given that subscriptions can include multiple accounts by the same user, it is not an accurate metric of use. Traditionally, household ownership of a telephone has been used to measure the level of universal service (ITU, 1998). On this metric, there is a relatively high level of basic mobile phone penetration, with a country average of 78 per cent of households possessing a mobile phone (Table 3.1).6 Ten countries report over 90 per cent of households having at least one family member with a mobile phone. This group consists of Bangladesh, Bhutan, Burkina Faso, Cambodia, Gambia, Guinea-Bissau, the Lao People’s Democratic Republic, Lesotho, the Republic of Nepal and Senegal).

			Households in urban areas of LDCs have achieved a high level of mobile phone ownership, reaching a country average of 91 per cent. However, there is a significant gap with rural areas, where the average is 70 per cent (Figure 3.1, left). The divide is particularly acute in some LDCs, where the urban penetration is twice that of rural areas. Similarly, there is a gender mobile phone gap. Among the 23 LDCs where statistics on gender disaggregated mobile phone ownership are available (SDG 5.b.1), ownership among women is 13 per cent less than that of men (Figure 3.1, right). There are four LDCs where women’s cellphone ownership rates are equal to or higher than those of men (Cambodia, Kiribati, Lesotho, and Sao Tome and Principe). Despite these gaps, in some LDCs, mobile phone ownership is considered high enough that telephone instead of face-to-face surveys can be carried out. This is critical during the COVID-19 pandemic, to protect the safety of interviewer and interviewee (Box 3.1).

			Figure 3.1: Mobile telephone use in LDCs
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			Note: Averages are unweighted country averages, based on surveys carried out between 2016 and 2020.

			Source: Demographic Health Survey (DHS), Multiple Indicator Cluster Survey (MICS) and national surveys.

			
				Box 3.1: Mobile phones and rapid COVID-19 surveys

				National household surveys in most LDCs are generally carried out face-to-face. COVID-19 has had a major impact on household and individual surveys, due to the need to socially distance and self-quarantine. Many development partners want to know about the impact of COVID-19 and the kinds of emergency interventions that might be needed. Most developed countries use telephone surveys, due to the prevalence of mobile phones. This has now spread to developing nations, given that many have reached a high level of cellphone ownership. Rapid surveys using calls to respondents with mobile telephones have emerged to meet this need. Rapid surveys have been carried out in LDCs such as Afghanistan1 and Myanmar (World Bank, 2020). A roster of mobile telephone numbers in the country is used, with random calls made to a subset of the numbers. One drawback is that, while mobile telephone ownership may be high, it is not universal, and therefore some people will be left out. These are likely the most vulnerable, lacking the income to own and pay for mobile services, or out of 2G coverage range. However, the rapid surveys do not adjust for this or indicate what proportion of the population they believe they are covering.

				

				
					
						1	Available at https://asiafoundation.org/where-we-work/afghanistan/survey/.

					

				

			

			Basic mobile networks have enhanced economic and social welfare in LDCs in many areas, particularly banking, agriculture and health. Mobile money reduces transaction costs, increases privacy and reduces the risk of theft, among other benefits (Hamdan, 2019). Financial inclusion has expanded among many LDCs, due to mobile money. According to the World Bank’s Financial Inclusion (Findex) survey, the LDC country average of those 15 years of age and older with a mobile money account almost tripled between 2011 and 2017 (the last available survey), from 7 per cent to 19 per cent. Mobile money transactions have expanded rapidly due to COVID-19. For instance, in Rwanda, mobile money transactions increased by 85 per cent in 2020, due to measures taken to encourage digital payments and slow down progression of the COVID-19 pandemic (MTN Rwanda, 2021). Mobile money services have additionally opened up innovative ways to transfer cash and pay for products. Development agencies can make conditional cash transfers to mobile money accounts, saving costs and increasing security (Aker and others, 2016). Mobile money is also facilitating the deployment of off-grid solar energy, by allowing users to make micropayments for repaying the solar panel (McKibben, 2017).

			In agriculture, mobile phones have had an impact in LDCs by reducing information asymmetries. For instance, in Niger, grain traders use them to check price information, improving consumer and trader welfare (Aker, 2010). An SMS alert system in Bangladesh has reduced diseases among poultry farmers (FAO, 2017).

			Health is another area where mobile services have had a significant development impact, notably during the COVID-19 pandemic, where many telecom operators have waived fees for access to health information, and health officials have used mobile networks to spread safety messages (WHO, 2020). Mobile networks are also being used to remind people to take medication, such as in Senegal, where people with diabetes are sent text messages (Wargny and others, 2018). Mobile call records can be aggregated to estimate the spread of diseases and identify population movement after natural disasters such as earthquakes. This helps with relief efforts and distribution of cash to affected populations. Call records have been used in Haiti and the Republic of Nepal to follow population movement during earthquakes, and in Sierra Leone during the Ebola outbreak (Maxmen, 2019).

			What the most successful mobile services and applications have in common is that they are basic, often using voice or SMS services, affordable, easy to use, require little bandwidth, and work with feature phones and over the 2G network. Although the Internet can be accessed over 2G networks, it is at narrowband speeds (less than 256 kbps). It also requires an Internet-enabled phone. However – given the relatively high coverage of 2G networks and fairly widespread diffusion of basic mobile phones, combined with useful services, ranging from mobile money to health – many people in LDCs may not feel a critical need to move to broadband services.

			3.2	Broadband

			The previous section found that basic mobile technology has brought LDCs notable benefits for tackling development challenges, such as financial inclusion, poverty reduction and improved health. Broadband – defined as high-speed, always-on Internet connectivity – could have a much larger impact for LDCs. While this section focuses on wireless broadband, given that it is easier and often cheaper to deploy in LDCs, Box 3.2 explains why this technology is not a perfect substitute for fixed broadband.

			First, broadband can provide LDCs opportunities to overcome development challenges that cannot be adequately addressed with basic mobile technologies. A lack of teachers can be addressed through videoconferencing and online educational content. Similarly in health, broadband can help overcome shortages of physicians through remote consultations. With agriculture accounting for 20 per cent of gross domestic product in LDCs in 2020,7 the use of digital technologies in the sector is particularly relevant (UN-OHRLLS, 2021). Frontier technologies such as drones, sensors and blockchain are increasingly being deployed in agriculture to raise productivity (World Bank, 2019; Schroeder and others, 2021). Broadband also unleashes the power of smartphones, providing users with a friendly interface and greater functionality for payment and online public service apps.

			Second, the COVID-19 pandemic has validated the broadband approach, by demonstrating that those with high-speed access can continue to work, learn and shop remotely. In the area of health, COVID-19 has accelerated the use of remote consultations (Richardson and others, 2020) and smartphones for contact tracing, digital testing and vaccination certificates. It is likely that a more elevated level of online access to key services is here to stay.

			Third, broadband has a greater economic impact than basic mobile technology. Econometric analysis finds that the economic contribution of broadband is highest among different digital technologies (Qiang and others, 2009). One study found that a 10-percentage point increase in 3G penetration increases gross domestic product per capita growth by 0.15 percentage points (Deloitte, 2012). Despite the benefits of broadband, its use is lagging in LDCs (Box 3.3).

			
				Box 3.2: Fixed broadband in the LDCs

				It is estimated that the LDCs had 351 million mobile broadband subscriptions in 2020, or 26 times more than fixed broadband. Mobile broadband per 100 people was 33 in the LDCs in 2020, compared with just 1 for fixed, a figure that has not budged for the last five years (Figure 3.2). Although fixed broadband connections are often shared by several people, these are nonetheless large gaps.

				Figure 3.2: Broadband penetration
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				Note: Figures for 2020 are estimates.

				Source: ITU 2020b.

			

			
				Box 3.2: Fixed broadband in the LDCs (continued)

				Mobile broadband is not a perfect substitute for fixed broadband. The latter is provided over coaxial or fibre-optic cable networks, and generally offers higher speeds,1 costs less for large volumes of downloaded data, and provides overall better quality, since it is not dependent on a wireless signal. Mobile broadband has a higher impact on economic growth than fixed broadband in developing countries, with the main factor being that there are so few fixed broadband subscriptions (ITU, 2018). LDCs are far from reaching the penetration threshold to benefit from fixed broadband economic impacts, estimated to be around 10 fixed broadband subscriptions per 100 people (Czernich and others, 2009). The two closest are Bangladesh and the Republic of Nepal, with a fixed broadband penetration of around 5 per 100 people.

				One aspect of digitalization is the growing use of data for businesses and governments to analyse and apply it for their operations. Fixed broadband is critical for supporting this, since it can transfer large amounts of data quickly, and at a lower per unit price, than mobile broadband. Hence, for LDCs to achieve structural transformation of their economies and boost productivity, fixed broadband is essential. At the same time, COVID-19 has popularized the use of videoconferencing for learning, work and medical advice. Videoconferencing utilizes large amounts of data, and works optimally with a fixed broadband connection (including operating Wi-Fi off the fixed connection). A large screen is also more productive for videoconferencing activities. One study found that the presence of a computer is a strong determinant of the demand for fixed broadband (Hawthorne and Grzybowski, 2019). Notably, LDCs have much higher penetration of home computers than fixed broadband subscriptions. 

				One barrier to fixed broadband deployment in the LDCs is a lack of competition. In many of these countries, the historical State-owned operator is the only or main provider of fixed services, including voice and broadband. The lack of competition has stifled roll-out and resulted in high prices. Even when competition exists, fixed broadband prices remain relatively high compared with mobile broadband, particularly for low volumes of data. Nevertheless, there is likely a business case for fixed broadband in urban areas if latent demand (e.g. those with computers) can be tapped, and regulatory barriers to market entry and civil works can be lowered.

				

				
					
						1	In June 2021, the global average mobile broadband download speed was 55 megabits per second (Mbps) compared with 106 Mbps for fixed broadband, while latency was 37 milliseconds for the former, compared with 20 milliseconds for the latter. See https://www.speedtest.net/global-index.

					

				

			

			
				Box 3.3: Broadband roll-out in LDCs: Lessons from a study of four countries

				UN-OHRLLS produced a report on broadband use in four LDCs from different regions (Africa, Asia and the Pacific) and geographies (sea-facing, landlocked and SIDS): Cambodia, Rwanda, Senegal and Vanuatu (UN-OHRLLS, 2018). The report found that the four LDCs have made considerable progress in expanding broadband infrastructure and making it affordable. Broadband investment has been predominantly private sector-driven, operating in competitive market environments. 

				Important nuances among the four are apparent in approaches to broadband deployment. For example, Cambodia has one of the most competitive broadband markets in the world, with attractive features for investors, such as 100 per cent foreign ownership and limited regulatory fees. This has resulted in some of the cheapest mobile broadband prices in the world. Broadband is a top priority in Rwanda, and the Government has partnered with the private sector to build the world’s first and only single wholesale 4G wireless broadband network that covers 95 per cent of the population. Vanuatu aims to achieve a high level of broadband coverage supported by its universal access policy. In Senegal, the incumbent telecommunication operator has made significant investments in backbone and local access network infrastructure to expand broadband coverage. 

				Yet demand for and productive use of broadband in these countries have not matched growing infrastructure supply. Causes include weak digital literacy, unaffordability of smartphones, lack of relevant local content and applications, and limited capacity among policy-makers to leverage broadband across different sectors of the economy. Productive use of broadband also relates to the development of local businesses, which is hindered by shortcomings in supporting local entrepreneurship, access to capital, and facilitating laws and business services. 

				Broadband is a general purpose technology, whose adoption and impact take time to grasp and diffuse. Broadband is relatively recent in these study countries, and has not quite reached a tipping point. There is some evidence of leveraging broadband in different sectors. All four study countries have progressed in connecting government institutions and digitizing back office administrative processes. However, with the exception of Rwanda, online public services aimed at businesses and citizens are not well developed. There are also examples of innovative broadband interventions in health, such as the online exchange of medical images and use of drones for dispatching blood and vaccines to remote areas. In education, multimedia teaching material has been developed, and online learning is available at tertiary institutions. Closed-circuit television and drones are being utilized in Vanuatu for disaster monitoring. Most of these interventions are pilots, driven by development partners and yet to reach wide scale. 

			

			
				Box 3.3: Broadband roll-out in LDCs: Lessons from a study of four countries (continued)

				There are lessons from the four case studies informing steps needed to accelerate broadband impacts:

				•	Digital awareness and training need to be magnified among governments, citizens and businesses: Governments need a better understanding of the cross-cutting nature and benefits of broadband. Too often, high-speed Internet is seen as an infrastructure issue. Consequently, there is a narrow focus on broadband as infrastructure, rather than the services it enables. A holistic vision is required that identifies how broadband can be applied across different sectors in an integrated manner. This should include a prioritization of broadband services that are likely to achieve sustainability. Quick-win public e-services such as online tax payment, business registration and vital records should be rapidly deployed to build momentum, acceptance and awareness of broadband applications.

				•	Governments need to create enabling legislation that builds trust in the digital economy: This includes laws governing electronic transactions, consumer protection, data privacy and information security. This will promote greater confidence among consumers and businesses in using and developing online services.

				•	There needs to be better coordination among the government, private sector, educational institutions and development partners to enhance broadband use: Dialogue among these institutions is essential for understanding skills requirements, in order to plan necessary training. Governments should also make greater use of the private sector to help develop public broadband applications, including the leveraging of emerging start-up communities. Micro, small and medium-sized enterprises should be provided with the necessary assistance to adopt broadband technology for their businesses. This would help accelerate the economic impacts of broadband. Interventions for development of broadband applications and services should be coordinated between governments and development partners to maximize widespread impact and sustainability.

				•	Better systems are needed to monitor and evaluate broadband impacts: The ability of national statistical systems in the four countries to collect, compile and disseminate statistics about the evolution of the digital economy is weak. There is scarce economic and employment data about the key industries that comprise the digital sector, and there are no ongoing surveys about broadband Internet use by the public and business. This makes it difficult to construct meaningful strategies or adapt them to changing market conditions. Improving this situation will require resources for carrying out business and household surveys, and training officials to interpret the data and make the necessary policy adjustments.

			

			Table 3.1: Percentage of households with a mobile telephone

			
				
					
					
					
					
					
					
				
				
					
							
							Country

						
							
							Survey

						
							
							Total

						
							
							Urban

						
							
							Rural

						
							
							Location Parity Index score

						
					

				
				
					
							
							Afghanistan

						
							
							2015 DHS

						
							
							87

						
							
							94

						
							
							85

						
							
							0.91

						
					

					
							
							Angola

						
							
							2015–2016 DHS

						
							
							63

						
							
							83

						
							
							31

						
							
							0.38

						
					

					
							
							Bangladesh

						
							
							2017–2018 DHS

						
							
							94

						
							
							97

						
							
							94

						
							
							0.97

						
					

					
							
							Benin

						
							
							2017–2018 DHS

						
							
							84

						
							
							89

						
							
							80

						
							
							0.90

						
					

					
							
							Bhutan

						
							
							2017 Census

						
							
							97

						
							
							
							
					

					
							
							Burkina Faso

						
							
							2017–2018 MIS

						
							
							94

						
							
							99

						
							
							92

						
							
							0.93

						
					

					
							
							Burundi

						
							
							2016–2017 DHS

						
							
							47

						
							
							83

						
							
							43

						
							
							0.51

						
					

					
							
							Cambodia

						
							
							2019–2020 CSES 

						
							
							93

						
							
							95

						
							
							91

						
							
							0.96

						
					

					
							
							Central African Rep.

						
							
							2019 MICS

						
							
							36

						
							
							74

						
							
							18

						
							
							0.24

						
					

					
							
							Chad

						
							
							2019 MICS

						
							
							71

						
							
							89

						
							
							67

						
							
							0.75

						
					

					
							
							Dem. Rep. of the Congo 

						
							
							2018 MICS

						
							
							52

						
							
							84

						
							
							30

						
							
							0.35

						
					

					
							
							Ethiopia

						
							
							2019 DHS

						
							
							68

						
							
							87

						
							
							59

						
							
							0.68

						
					

					
							
							Gambia

						
							
							2018 MICS

						
							
							98

						
							
							99

						
							
							97

						
							
							0.97

						
					

					
							
							Guinea

						
							
							2018 DHS

						
							
							89

						
							
							97

						
							
							85

						
							
							0.87

						
					

					
							
							Guinea-Bissau

						
							
							2018–2019 MICS

						
							
							94

						
							
							98

						
							
							92

						
							
							0.94

						
					

					
							
							Haiti

						
							
							2016–2017 DHS

						
							
							76

						
							
							90

						
							
							67

						
							
							0.74

						
					

					
							
							Kiribati

						
							
							2021 MICS

						
							
							73

						
							
							85

						
							
							62

						
							
							0.73

						
					

					
							
							Lao P.D.R.

						
							
							2017 LSIS

						
							
							92

						
							
							98

						
							
							89

						
							
							0.91

						
					

					
							
							Lesotho

						
							
							2018 MICS

						
							
							92

						
							
							97

						
							
							88

						
							
							0.90

						
					

					
							
							Liberia

						
							
							2019–2020 DHS

						
							
							70

						
							
							84

						
							
							50

						
							
							0.59

						
					

					
							
							Madagascar

						
							
							2016 MIS

						
							
							34

						
							
							73

						
							
							29

						
							
							0.40

						
					

					
							
							Malawi

						
							
							2017 DHS

						
							
							51

						
							
							84

						
							
							44

						
							
							0.52

						
					

					
							
							Mali

						
							
							2018 DHS

						
							
							89

						
							
							96

						
							
							87

						
							
							0.90

						
					

					
							
							Mozambique

						
							
							2018 MIS

						
							
							63

						
							
							84

						
							
							53

						
							
							0.63

						
					

					
							
							Myanmar

						
							
							2017 MLCS

						
							
							82

						
							
							93

						
							
							77

						
							
							0.82

						
					

					
							
							Nepal (Republic of)

						
							
							2020 MICS

						
							
							96

						
							
							97

						
							
							94

						
							
							0.97

						
					

					
							
							Niger

						
							
							2018 ENTIC

						
							
							79

						
							
							
							
					

					
							
							Rwanda

						
							
							2017 MIS

						
							
							63

						
							
							88

						
							
							56

						
							
							0.64

						
					

					
							
							Sao Tome and Principe

						
							
							2019 MICS

						
							
							87

						
							
							89

						
							
							83

						
							
							0.93

						
					

					
							
							Senegal

						
							
							2019 DHS

						
							
							97

						
							
							99

						
							
							95

						
							
							0.96

						
					

					
							
							Sierra Leone

						
							
							2019 DHS

						
							
							73

						
							
							93

						
							
							58

						
							
							0.62

						
					

					
							
							Tanzania

						
							
							2017 MIS

						
							
							82

						
							
							93

						
							
							76

						
							
							0.81

						
					

					
							
							Timor-Leste

						
							
							2016 DHS

						
							
							84

						
							
							96

						
							
							81

						
							
							0.84

						
					

					
							
							Togo

						
							
							2017 MIS

						
							
							84

						
							
							95

						
							
							76

						
							
							0.80

						
					

					
							
							Uganda

						
							
							2018–2019 MIS

						
							
							77

						
							
							90

						
							
							72

						
							
							0.80

						
					

					
							
							Zambia

						
							
							2018 DHS

						
							
							74

						
							
							90

						
							
							62

						
							
							0.69

						
					

					
							
							Average

						
							
							
							78

						
							
							91

						
							
							70

						
							
							0.76

						
					

					
							
							Median

						
							
							
							82

						
							
							92

						
							
							76

						
							
							0.81

						
					

				
			

			Note: Location Parity Index = Rural households with a mobile phone/urban households with a mobile phone. CSES= Cambodia Socio-Economic Survey, LSIS = Lao Social Indicator Survey, MLCS= Myanmar Living Conditions Survey, MIS = Malaria Indicator Survey and ENTIC = Enquête Nationale sur L’accès et L’utilisation des TIC.

			Source: DHS, MICS and national surveys.

			Table 3.2: Proportion of individuals who own a mobile phone (SDG 5.b)

			
				
					
					
					
					
					
					
					
				
				
					
							
							Country

						
							
							Survey

						
							
							Year

						
							
							Total

						
							
							Female

						
							
							Male

						
							
							Gender Parity Index

						
					

				
				
					
							
							Burundi

						
							
							DHS

						
							
							2017

						
							
							36

						
							
							24

						
							
							48

						
							
							0.50

						
					

					
							
							Cambodia

						
							
							ITU

						
							
							2020

						
							
							93

						
							
							94

						
							
							93

						
							
							1.00

						
					

					
							
							Central African Rep.

						
							
							MICS

						
							
							2019

						
							
							29

						
							
							21

						
							
							37

						
							
							0.56

						
					

					
							
							Chad

						
							
							MICS

						
							
							2019

						
							
							51

						
							
							32

						
							
							71

						
							
							0.45

						
					

					
							
							Dem. Rep. of the Congo

						
							
							MICS

						
							
							2018

						
							
							43

						
							
							33

						
							
							53

						
							
							0.63

						
					

					
							
							Djibouti

						
							
							EDAM

						
							
							2017

						
							
							56

						
							
							52

						
							
							61

						
							
							0.84

						
					

					
							
							Gambia

						
							
							MICS

						
							
							2018

						
							
							80

						
							
							74

						
							
							85

						
							
							0.87

						
					

					
							
							Guinea

						
							
							MICS

						
							
							2018

						
							
							77

						
							
							69

						
							
							86

						
							
							0.80

						
					

					
							
							Guinea-Bissau

						
							
							MICS

						
							
							2019

						
							
							74

						
							
							61

						
							
							87

						
							
							0.70

						
					

					
							
							Kiribati

						
							
							MICS

						
							
							2019

						
							
							53

						
							
							53

						
							
							53

						
							
							0.99

						
					

					
							
							Lao P.D.R.

						
							
							MICS

						
							
							2017

						
							
							79

						
							
							73

						
							
							84

						
							
							0.87

						
					

					
							
							Lesotho

						
							
							MICS

						
							
							2018

						
							
							85

						
							
							87

						
							
							84

						
							
							1.04

						
					

					
							
							Madagascar

						
							
							MICS

						
							
							2018

						
							
							37

						
							
							32

						
							
							42

						
							
							0.76

						
					

					
							
							Mozambique

						
							
							ITU

						
							
							2017

						
							
							31

						
							
							26

						
							
							37

						
							
							0.72

						
					

					
							
							Myanmar

						
							
							MLCS

						
							
							2017

						
							
							72

						
							
							69

						
							
							73

						
							
							0.95

						
					

					
							
							Nepal (Republic of)

						
							
							MICS

						
							
							2019

						
							
							85

						
							
							79

						
							
							91

						
							
							0.87

						
					

					
							
							Niger

						
							
							INS

						
							
							2017

						
							
							65

						
							
							55

						
							
							77

						
							
							0.72

						
					

					
							
							Sao Tome and Principe

						
							
							MICS

						
							
							2019

						
							
							63

						
							
							67

						
							
							60

						
							
							1.13

						
					

					
							
							Sierra Leone

						
							
							MICS

						
							
							2017

						
							
							55

						
							
							45

						
							
							65

						
							
							0.70

						
					

					
							
							Tanzania

						
							
							ITU

						
							
							2016

						
							
							61

						
							
							52

						
							
							69

						
							
							0.75

						
					

					
							
							Togo

						
							
							MICS

						
							
							2017

						
							
							67

						
							
							57

						
							
							78

						
							
							0.72

						
					

					
							
							Zambia

						
							
							ZICTA

						
							
							2018

						
							
							45

						
							
							41

						
							
							49

						
							
							0.84

						
					

					
							
							Average

						
							
							
							
							61

						
							
							54

						
							
							67

						
							
							0.79

						
					

				
			

			Note: Gender Parity Index = Females with a mobile phone/males with a mobile phone. EDAM= Enquête Djiboutienne Auprès des Ménages, MLCS= Myanmar Living Conditions Survey, INS = Institut National de la Statistique, ZICTA = Zambia Information and Communications Technology Authority.

			4	Assessing progress towards universal and affordable connectivity in Least Developed Countries

			This chapter reviews progress in the LDCs since the last report towards achievement of SDG Target 9.c regarding universality and affordability of broadband. The chapter also looks at other factors related to achievement of the target, such as lack of awareness and skills to use the Internet, which are often cited as leading causes of low Internet use. It also highlights the status of “middle-mile” infrastructure, which affects the affordability and quality of Internet access. To complement the analysis, the Annex provides detailed statistics for all LDCs on relevant connectivity indicators.

			4.1	Sustainable Development Goal Target 9.c

			SDG 9 includes Target 9.c, which aims to “significantly increase access to information and communications technology and strive to provide universal and affordable access to the Internet in Least Developed Countries by 2020”. Target 9.c is notable for being the only connectivity target that directly refers to LDCs. It states that the access should be universal and affordable. This implies that all citizens should have access to the infrastructure for using the Internet, and the cost should be within their economic means. Third, it explicitly identifies the Internet as the ICT of interest, and calls for achievement by 2020.

			The official tracking indicator selected to track SDG Target 9.c is the “proportion of the population covered by a mobile network, by technology”. The indicator, which refers to “the percentage of inhabitants living within range of a mobile-cellular signal, irrespective of whether or not they are mobile phone subscribers or users” (ITU, 2020a), reflects the infrastructure availability aspect of the target, since it measures the possibility to subscribe and use mobile cellular services. By including the breakdown “by technology”, the indicator is flexible in terms of technological development. It can apply to basic narrowband mobile networks (2G) as well as mobile broadband networks (3G and 4G) and emerging 5G networks. The 3G mobile broadband is selected as the technology of analysis for this report, with a target of 93 per cent population coverage (the world average in 2020).

			The affordability indicator selected is the monthly price of mobile broadband as a percentage of GNI per capita. One challenge is that prepaid is the predominant payment method in LDCs. The price of mobile broadband is dependent on the volume of data included. ITU had been using 500 MB for the common benchmark up to 2018, when it was changed to 1.5 GB. Research on the volume of data needed for basic welfare-enhancing activities calculated an amount of 660 MB per month (Chen and Minges, 2021). If common recreational online activities – particularly social media use – is included, it is estimated that an additional 5.2 GB per month is needed, for a total of approximately 6 GB per month. It is relevant to contrast these amounts with current monthly data usage in LDCs, where median usage was 2.1 GB per month in 2020 for the countries where this statistic is available (Figure 4.1). The service affordability indicator uses the Broadband Commission for Sustainable Development target that the price should be less than 2 per cent of GNI per capita by 2025 (previously this had been set at 5 per cent).8

			Figure 4.1: Data usage in selected LDCs

			Average monthly usage, GB per user, 2020
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			Note: Operator-based.

			Sources: Axiata and MTN reports.

			The 2018 edition of this report forecast that mobile broadband coverage in the LDCs would reach 97 per cent of the population by 2020 (ITU and UNOHRLLS 2018). However, this was not achieved, with an estimated level of 76 per cent coverage of the population at end 2020 (Figure 4.2, left). The slowdown in rolling out mobile broadband networks is due to a number of factors: constrained competition, perceived limited demand, spectrum constraints and lack of infrastructure sharing. Nevertheless, there was a notable increase in broadband coverage of five percentage points in 2020, possibly due to the impact of COVID-19. The pandemic may have facilitated civil works construction, due to quarantine measures, and demand may have increased for online services. Another trend has been the accelerated roll-out of 4G networks, resulting in some LDCs having higher 4G than 3G penetration.

			It is more difficult to assess the affordability indicator since, as mentioned, the measure was changed from 500 MB to 1.5 GB monthly usage. Mobile broadband service charges were an average 6.8 per cent of GNI per capita in 2020, above both the previous target of 5 per cent as well as the revised 2 per cent (Figure 4.2, right). 

			Figure 4.2: Universality and affordability trends
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			Note: Left chart shows weighted averages; right chart shows unweighted averages.

			Source: ITU for actual data, ITU and UN OHRLLS (2018) for forecasts.

			Only two LDCs achieved SDG Target 9.c (assuming 2 per cent of income is affordable and 95 per cent population coverage is universal): Bangladesh and Bhutan (Figure 4.3). Although both are in South Asia, they are very different, both geographically and demographically. This illustrates that the target can be met under many contexts. Bangladesh, the most populated of the LDCs, with 165 million inhabitants, has a high level of competition, with four private mobile operators, and the scale to achieve low pricing. Though it has a relatively large land area, the terrain is mostly flat, and Bangladesh has a high population density, making it financially sustainable to expand coverage. Landlocked Bhutan, one of the least populated LDCs, has a duopoly of the incumbent State-owned operator and a private operator. The country’s regulator has worked closely with the operators to bring down prices. It also has one of the few effective universal service funds (Rural Communication Programme) among the LDCs, and is using this fund to extend coverage to remote households.9 The level of transparency of the Rural Communication Programme is commendable.10

			Six LDCs are approaching accomplishment of SDG 9.c, by meeting either the affordability or coverage target and being close for the other. All the LDCs that have met the affordability target are from Asia. Six more have either met the coverage target or are close to it, while seven more met the previous affordability target (less than 5 per cent of GNI per capita). Twenty-six LDCs have not met and are not close to meeting either target.

			Figure 4.3: Status of SDG Target 9.c in LDCs, 2020
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			Note: Country name abbreviations refer to the three-digit ISO country code. No data for Eritrea, Somalia, South Sudan and Tuvalu. 

			* Graduated in December 2020.

			Source: ITU.

			Target 9.c suggests that affordable and universal access to mobile broadband translates into increased Internet use. There were an estimated 260 million Internet users in the LDCs in 2020, almost twice as many as in 2016 (132 million users). This represents 25 per cent of the population in the LDCs (14 per cent in 2016), about half the world average penetration (51 per cent in 2019).11 Ten LDCs, including five small States, have an Internet penetration of at least 30 per cent, which corresponds to the ITU Connect 2030 target for 2023 (Figure 4.4).12

			Figure 4.4: LDCs achieving ITU Connect 2030 target for Internet use

			% of population using the Internet, 2020
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			Source: Preliminary ITU estimates. Analysis carried out for the report based on national and international surveys and estimated growth from the last survey.

			
				Box 4.1: Measuring Internet use in LDCs

				Measurement of Internet use in the LDCs is challenging. For years, there was scarce survey-based information for most LDCs. Now there are an increasing number of surveys carried out by national governments (often in partnership with the United Nations Children’s Fund (UNICEF) and DHS) as well as others, such as the World Bank, After Access, Pew and Afrobarometer. A growing problem is that surveys for the same country often differ, sometimes substantially, even though the surveys are based on nationally representative samples. While this is sometimes related to the age scope in the survey, it is more likely caused by widespread social media use in the LDCs. Some survey respondents reply that they do not use the Internet, even when they use social media (Silver and Smith, 2019). It is also important to bear in mind that, while surveys asking about Internet use are collected for several LDCs, there are still some with no recent surveys. Unsurveyed LDCs tend to be either relatively low-populated countries (for example, the World Bank largely did not survey countries with populations of less than 1 million in its Findex survey) or conflict-afflicted LDCs, where the security situation makes it difficult to carry out surveys.

			

			Internet use can be combined with coverage to highlight gaps (Figure 4.5). There are two types of gaps. One is the coverage gap, where the population does not have access to mobile broadband (not covered by a mobile broadband signal). The second is the usage gap, where people are covered but not using the Internet. This usage gap is a far bigger challenge than the coverage gap in LDCs where over half the population is covered by a mobile broadband signal but not using the Internet. 

			Figure 4.5: Coverage and usage gaps in the LDCs

			% of population
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			Note: Percentages may not add up to 100 due to rounding.

			Sources: ITU and estimates carried out for this report.

			The service price is used as the affordability indicator for tracking SDG 9.c. The most effective way to reduce service charges is through competition. Also, while 1.5 GB is used as the volume measurement for affordability, most operators offer amounts far less than this, putting at least a small amount of Internet access within the reach of most people. Some also offer discounted or free access to social media apps, or offer more data at reduced prices in the evening or on weekends. In the Democratic Republic of the Congo, Vodacom allows users to participate in a “data-sharing wallet”, allowing them to purchase bulk data at a discounted price; with this method, 1 GB of data costs USD 1.60, compared with USD 14 for 1.5 GB (Vodacom, 2021). It is unlikely that the service charge is a barrier to using the Internet for non-users, but rather a reflection of how much data users can use.

			The price of the device is a major reason for not using the Internet in most LDCs. Unlike a simple cellphone that can be used to talk and send text messages, functional use of the Internet requires a more costly smartphone or computer device.

			4.2	Skills

			The After Access survey on ICT use (LIRNEAsia, 2019) was deployed in eight LDCs,13 and found that the main reason for not using the Internet (average of 78 per cent), was not knowing what it is. Not having an Internet-capable device was the second-biggest reason, reported by an average of 12 per cent, which is linked to affordability. As to the service charge being too expensive, this was cited by an average of just 1 per cent.

			Table 4.1: Main reason for not using the Internet, % of respondents, 2017-2018

			
				
					
					
					
					
					
					
					
					
				
				
					
							
							
							I don't know what the Internet is

						
							
							No access to device

						
							
							No interest/not useful

						
							
							I don't know how to use it

						
							
							No time, too busy

						
							
							Too 
expensive

						
							
							Other

						
					

				
				
					
							
							Bangladesh

						
							
							79

						
							
							5

						
							
							13

						
							
							2

						
							
							
							1

						
							
					

					
							
							Cambodia

						
							
							97

						
							
							1

						
							
							1

						
							
							1

						
							
							
							
					

					
							
							Mozambique

						
							
							65

						
							
							26

						
							
							1

						
							
							5

						
							
							1

						
							
							2

						
							
					

					
							
							Nepal (Republic of)

						
							
							79

						
							
							7

						
							
							8

						
							
							3

						
							
							1

						
							
							1

						
							
							1

						
					

					
							
							Rwanda

						
							
							86

						
							
							7

						
							
							1

						
							
							1

						
							
							
							5

						
							
					

					
							
							Senegal

						
							
							71

						
							
							12

						
							
							4

						
							
							7

						
							
							3

						
							
							1

						
							
							2

						
					

					
							
							Tanzania

						
							
							62

						
							
							25

						
							
							6

						
							
							4

						
							
							1

						
							
							1

						
							
							1

						
					

					
							
							Uganda

						
							
							81

						
							
							10

						
							
							2

						
							
							5

						
							
							1

						
							
							1

						
							
					

					
							
							Average

						
							
							78

						
							
							12

						
							
							5

						
							
							4

						
							
							1

						
							
							2

						
							
							1

						
					

					
							
							Median

						
							
							79

						
							
							10

						
							
							4

						
							
							4

						
							
							1

						
							
							1

						
							
							1

						
					

				
			

			Note: Reasons are sorted according to average percentage.

			Source: LIRNEAsia (2019).

			Smartphone prices remain high in the LDCs, hampering Internet take-up. According to a survey of smartphone prices in 70 countries, in Africa they were least affordable, at 63 per cent of average monthly income, compared with 12 per cent in the Americas and 16 per cent in Asia and the Pacific (excluding India) (A4AI, 2020). Among the LDCs included in the survey, the average smartphone price was USD 52, or 95 per cent of average monthly income (Table 4.2). There are wide differences among the LDCs, with a smartphone costing 16 per cent of average monthly income in Lesotho, compared with over 600 per cent in Sierra Leone. Income differences among the LDCs also affect relative affordability. While a smartphone costs roughly the same in Lesotho (USD 18) as in Mozambique (USD 19), as a proportion of average monthly income, the phone is more than three times as expensive in Mozambique.

			
				
					Table 4.2: Smartphone prices in LDCs, 2020

					
						
							
							
							
							
							
							
							
						
						
							
									
									Country

								
									
									Price 

								
									
									Affordability* 

								
									
									
									Country

								
									
									Price

								
									
									Affordability* 

								
							

						
						
							
									
									Bangladesh

								
									
									USD 34

								
									
									23%

								
									
									
									Madagascar

								
									
									USD 32

								
									
									87%

								
							

							
									
									Benin

								
									
									USD 59

								
									
									81%

								
									
									
									Mali

								
									
									USD 25

								
									
									37%

								
							

							
									
									Burkina Faso

								
									
									USD 53

								
									
									97%

								
									
									
									Mozambique

								
									
									USD 19

								
									
									51%

								
							

							
									
									Burundi

								
									
									USD 52

								
									
									222%

								
									
									
									Niger

								
									
									USD 60

								
									
									189%

								
							

							
									
									Cambodia

								
									
									USD 60

								
									
									52%

								
									
									
									Sierra Leone

								
									
									USD 265

								
									
									636%

								
							

							
									
									Central African Rep.

								
									
									USD 49

								
									
									122%

								
									
									
									Solomon Islands

								
									
									USD 35

								
									
									21%

								
							

							
									
									Comoros

								
									
									USD 67

								
									
									61%

								
									
									
									Tanzania

								
									
									USD 29

								
									
									34%

								
							

							
									
									Dem. Rep. of the Congo

								
									
									USD 34

								
									
									83%

								
									
									
									Timor-Leste

								
									
									USD 99

								
									
									65%

								
							

							
									
									Guinea

								
									
									USD 21

								
									
									30%

								
									
									
									Uganda

								
									
									USD 42

								
									
									81%

								
							

							
									
									Guinea-Bissau

								
									
									USD 38

								
									
									61%

								
									
									
									Zambia

								
									
									USD 28

								
									
									23%

								
							

							
									
									Haiti

								
									
									USD 56

								
									
									84%

								
									
									
									
									
							

							
									
									Lesotho

								
									
									USD 18

								
									
									16%

								
									
									
									Average 

								
									
									USD 52

								
									
									95%

								
							

							
									
									Liberia

								
									
									USD 20

								
									
									40%

								
									
									
									Median

								
									
									USD 38

								
									
									61%

								
							

						
					

					Note: Affordability is calculated as the smartphone price divided by average monthly income.

					Source: A4AI (2020).

				

			

			Apart from the 539 million people who are covered but not using the Internet, many who are using it have only rudimentary digital skills, and are prone to misinformation, online harms and other negative impacts. LDCs face an immense challenge of how to scale digital literacy training to reach the millions of their populations that are using the Internet with low skills, as well as those who do not use the Internet because they do not know how. 

			Many people in the LDCs start out on the Internet using social media with no formal training, and instead learn the minimum from family or friends. This is also due to the prevalence of unmetered data plans for social media offered by many telecom operators in the LDCs. Social media usage grows rapidly as soon as applications are available in local languages, and are relevant to people – to the point that social media is often equated to the Internet. Equally, video streaming in local languages is successful even among the poorest and less-educated populations, because it is local content they can understand. Individuals are also drawn to using the Internet when family members or friends are using it, particularly social media. Social media is the most popular use of the Internet, and when a person knows others who are using it, it is a strong incentive to use it themselves. 

			As a result, many users in LDCs stay within a walled social media bubble, and use is often not very productive. Misinformation is a challenge, with users not able to discern between real and fake news. The United Nations Human Rights Council found that, in Myanmar, where for many users Facebook is the Internet, the platform was used to spread hate speech during the Rohingya conflict, with serious consequences.14 Studies show how violent conflicts are shaped or affected by online platforms and social media (Asia Foundation, 2020). Further, the lack of understanding regarding security leaves users vulnerable to their personal information being used against their knowledge. National legislation that specifically protects users’ data privacy, requires companies to report breaches and imposes fines for violations is lacking in most LDCs. In cases where such legislation exists, it is often poorly enforced, exacerbating the problem.

			The level of skills allowing users to make productive use of the Internet (for example, learning skills that can generate income, improve health and expand knowledge) and protect themselves online is low in the LDCs. Recent UNICEF surveys have started to include digital skills based on ITU methodology (ITU, 2020a).15 The findings are quite sobering, with a big gap between those using the Internet and those who are proficient in at least one basic skill (Table 4.3). In Kiribati, although half of females use the Internet, less than a quarter have even one digital skill. In Sao Tome and Principe, 37 per cent of women use the Internet, yet only 15 per cent have a basic ICT skill. In the Lao People’s Democratic Republic, even though there is a slightly higher proportion of women using the Internet than men, the latter have a higher proportion of digital skills.

			Table 4.3: Internet use and digital skills (% of surveyed population)

			
				
					
					
					
					
					
					
				
				
					
							
							
							Year

						
							
							Female use

						
							
							Female skills

						
							
							Male use

						
							
							Male skills

						
					

				
				
					
							
							Kiribati

						
							
							2019

						
							
							50

						
							
							24

						
							
							46

						
							
							30

						
					

					
							
							Lao P.D.R.

						
							
							2017

						
							
							28

						
							
							7

						
							
							26

						
							
							12

						
					

					
							
							Lesotho

						
							
							2018

						
							
							47

						
							
							12

						
							
							42

						
							
							15

						
					

					
							
							Madagascar

						
							
							2018

						
							
							8

						
							
							4

						
							
							12

						
							
							7

						
					

					
							
							Nepal (Republic of)

						
							
							2019

						
							
							41

						
							
							16

						
							
							61

						
							
							6

						
					

					
							
							Sao Tome and Principe

						
							
							2019

						
							
							37

						
							
							15

						
							
							63

						
							
							31

						
					

					
							
							Bangladesh

						
							
							2019

						
							
							13

						
							
							1

						
							
							*

						
							
							*

						
					

				
			

			Note: Ages 15–49 years. “Skills” refers to proficiency in at least one of nine activities. * Males not surveyed.

			Source: UNICEF MICS surveys.

			One challenge with developing productive digital skills is that most Internet access in the LDCs is via mobile phone. Learning how to use a word processor or spreadsheet on a small screen is not ideal. Computers are not widely available, with just an average of 8 per cent of households in the LDCs having one (Figure 4.6).

			Figure 4.6: Percentage of households with a computer 
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			Note: Data are from the latest available survey (2016-2020).

			Sources: ITU, national surveys, DHS and MICS.

			Boosting digital literacy will require a partnership between governments, the private sector and development partners to identify successful initiatives, and fund and scale them up. Various initiatives are underway to teach basic digital skills in LDCs. Mobile industry association GSMA has developed a Mobile Internet Skills Training Toolkit (MISTT).16 It revolves around a “train the trainers” approach, whereby staff from mobile operators train sales agents, who then go out to the field to teach customers. The Toolkit has been piloted in Bangladesh, where 3 200 agents trained some 117 000 customers over three months. Results included a 228 per cent increase in mobile Internet usage among the group, compared with 59 per cent overall. Some 19 per cent of those trained went on to become regular mobile data users (GSMA, 2019b). MISTT was also piloted in Rwanda, with the evaluation finding that, after social media, the most requested service for help was regarding how to use the government online service “Irembo” (GSMA, 2017b). There was a similar finding in the proof of concept evaluation of the Government of Rwanda’s Digital Ambassador Program, where 5 000 youths will be trained to provide digital skills training to 5 million Rwandans over a four-year period. The evaluation of the Digital Ambassador Program looked at the experience of 50 Rwandans trained to become Digital Ambassadors, and was deployed to five districts, where they delivered training to over 17 000 citizens (Digital Opportunity Trust, 2019). It found that there was an exponential increase in e-government use, due to the ability to save time and resources instead of going to a service centre.

			Several training initiatives exist to remedy the large gender imbalance in digital skills. In Bangladesh, mobile operator Axiata uses specially equipped buses featuring computers and Internet access to provide digital literacy training to women and girls in remote areas. As of December 2019, over 63 000 girls and women had received training.17 (ITU, along with UN Women and others, is partnering to close the gender skills gap through EQUALS (Box 4.2).

			
				Box 4.2: EQUALS: The Global Partnership for Gender Equality in the Digital Age

				Co-founded by ITU, UN Women, the International Trade Centre (ITC), GSMA and United Nations University, EQUALS is a global partnership of United Nations agencies, industry, government, research institutions and civil society, working together to close the gender digital divide and achieve gender digital equality by 2030. Five years after its founding, EQUALS has attracted more than 100 committed partners from government, the private sector and civil society, across 115 countries. Working together, it has delivered digital skills training and mentoring to over 52 000 women and girls, and has supported 146 research projects aimed at understanding the barriers to closing the gender digital divide and identifying potential solutions. Several LDCs – including Rwanda, Burundi, Ethiopia, Haiti, Somalia, Afghanistan and the Republic of Nepal – are active in and benefiting from the partnerships. 

				Her Digital Skills, powered by EQUALS: One example that started in 2021 is a programme created and supported by the EQUALS Skills Coalition partners EY, GSMA and others, offering girls and young women in underserved areas free-of-charge access to a high-quality, highly recognized digital skills training and certification programme, through a combination of online training and, where possible, hands-on workshops. The goal is to facilitate girls’ and women’s access to employment and entrepreneurial opportunities in the tech sector, and also to encourage some participants to study technology and embrace a career in this sector. The Republic of Nepal and Ethiopia are two of the five countries where this programme will be rolled out.

				Tech as a driver of women’s economic opportunity: ITU partnered with the Enhanced Integrated Framework to maximize the positive impact of technology for women. The project aims at leveraging the power of technology to drive economic advancement for women workers and entrepreneurs in LDCs, through strengthening their digital skills, and by connecting them to digital and professional networking platforms. The target cohort will be digitally empowered to seek out new job opportunities for women, increase their income, and improve their long-term employment prospects. As part of this project, at least 800 women across Burundi, Haiti and Ethiopia, spanning a range of important business sectors and value chains, will be reached. This project combines the need to “upskill” women with the need to integrate a gender perspective into broader national digital policy development with policy-makers.

			

			For those without computers, access could be provided at public access points. This was a popular strategy a decade ago, but lost traction, due to the rapid proliferation of mobile broadband coverage and smartphones in developing countries (Sey and others, 2013). Public access points such as libraries, community centres and schools could be leveraged to provide broadband access and computers, and digital skills training, including how to use productive online applications for benefitting livelihoods. Giga – a partnership between UNICEF, ITU and the private sector – has the goal of connecting every school to the Internet. Its analysis shows that schools can be “anchor tenants” in a community to extend access and digital skills training to those living close by. In Sierra Leone, some 5.1 million people live within a kilometre of a school. If all of the country’s approximately 11 000 schools were provided with broadband access, it would cover around 65 per cent of the population.18

			4.3	National data infrastructure

			National data infrastructure transports, exchanges and stores data. It is an important part of the telecommunication supply chain, with strong influence over the affordability and quality of Internet services. Backbone transmission networks carry data around the country. If they are not sufficiently dispersed, people in rural areas can lack access; and if they do not have enough capacity, quality will suffer. Backbone networks are also critical for landlocked countries, since they provide connectivity up to the border, where data traverse neighbours for delivery to undersea cable networks. Internet exchange points (IXPs) exchange data traffic within the country. This can lower costs and improve performance, since data do not need to be sent overseas for exchange. Data centres are a key part of a digital economy infrastructure, allowing businesses and governments to store a growing amount of data in a secure manner.

			National backbones vary in their diffusion across the LDCs. One measure of backbone deployment is the distance people live from a backbone (Figure 4.7). The further away, the poorer the quality. Less than a third of the population in the LDCs lives within 10 km of a national backbone, while almost 15 per cent live more than 100 km away, likely with no access to telecom networks. Progress in densifying transmission networks has been slow, with the percentage of people living in LDCs within 10 km of a backbone network rising just 6 percentage points between 2016 and 2020. Only half a dozen LDCs have at least half their population living within 10 km of a backbone network. These LDCs have small land areas or have a high population density (Comoros, Gambia, Djibouti, Bangladesh, Cambodia and Rwanda).

			Figure 4.7: Reach of transmission networks in LDCs
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			Source: ITU.

			There are a number of steps LDCs can take to increase investment in backbone networks. One is greater private sector involvement. In some countries, incumbent State-owned telecom operators are the main or only provider of backbone services, which can result in lower investment, high costs and slow roll-out (World Bank, 2018). Infrastructure sharing can also boost backbone deployment. One strategy is where operators share their infrastructure with other operators on a cost basis and with open access. Rather than duplicating costly infrastructure, operators can build different segments of the backbone. This requires careful planning and coordination to ensure that the backbone will reach all parts of the country. A second strategy is to leverage existing or planned utility and transport infrastructure. Telecommunication networks can utilize the towers and ducts already built for energy, railway and road networks to lower costs. Greenfield projects can be optimized upfront, so that new energy or transport networks include fibre-optic cable that can be used by telecommunication networks.

			IXPs are locations where Internet service providers (ISPs) and content providers come together to swap data traffic. This results in lower costs, since the data do not need to be sent overseas only to return to the country. Performance is also improved, with the data getting to its destination more rapidly, critical in applications such as finance, gaming and sensor-based monitoring. When IXPs are located in neutral, collocation data centres,19 they facilitate participation and can lower costs to cloud-based services.

			Despite the benefits, 19 LDCs do not have IXPs (Table 4.4). These are mainly small States or those with monopolies. At the same time, not all IXPs have the same impact. IXPs pass through a series of stages as they grow and increase their capacity, resulting in greater data usage and lower prices for consumers (Srinivasan and others, 2021). This includes allowing a variety of participants, disseminating information about who the participants are, the traffic processed by the exchange, and being located on a neutral collocation data centre. Many IXPs in LDCs are at the early stages, hampered by an inability to attract all ISPs to the exchange, regulations preventing content providers from participating, and unsustainable business models. No LDC IXP is at the highest stage.

			
				
					Table 4.4: Stage of LDC IXPs, 2021

					
						
							
							
							
							
							
							
						
						
							
									
									Stage 0

								
									
									Stage 0.5

								
									
									Stage 1

								
									
									Stage 2

								
									
									Stage 2.5

								
									
									Stage 3

								
							

						
						
							
									
									Central African Rep.

									Chad

									Comoros 

									Djibouti

									Eritrea

									Ethiopia

									Guinea-Bissau

									Kiribati

									Lao P.D.R.

									Lesotho

								
									
									Mauritania

									Niger

									Sao Tome and Principe

									Sierra Leone

									Solomon Islands

									Somalia

									South Sudan

									Timor-Leste

									Yemen

								
									
									Benin

									Haiti

									Liberia

									Madagascar

									Somalia

									Sudan

									Vanuatu*

									Zambia

								
									
									Afghanistan

									Burundi

									Dem. Rep. of the Congo

									Gambia

									Guinea

									Malawi

									Mali

									Senegal

									Togo

								
									
									Angola

									Bangladesh

									Bhutan

									Cambodia

									Djibouti

									Mozambique

									Nepal (Republic of)

									Tanzania

								
									
									Myanmar

									Rwanda

									Uganda

								
							

						
					

					Note: Stage 0 = No IXP for exchanging traffic among local ISPs. Other stages defined by adding points for each of the following factors: website reachable; publishes information on number of participants; publishes data on traffic; allows non-ISPs to participate; and located in a neutral, colocation data centre.

					* Graduated in December 2020.

					Sources: Based on analysis of data from Packet Clearing House, PeeringDB and IXP websites.

				

			

			IXPs do not require massive investment. Instead, many are not functioning effectively in LDCs, largely due to governance and regulatory issues. Key steps include loosening restrictions to allow content providers to participate. Encouraging cooperation among all ISPs in the market to participate is another key step. In some cases, the largest ISPs do not participate or reluctantly participate in the IXP, reducing its potential impact. A third step is moving the IXP to a neutral collocation data centre that is professionally managed, and can seamlessly scale to handle increases in participants and traffic. IXPs should also adopt a governance model where participants guide decision-making and ensure that the facility is sustainable through appropriate pricing for participation.

			Data centres are a critical component of the digital economy infrastructure. They provide the infrastructure required to maintain and securely operate servers where data is stored (including the local hosting of domestic content). Availability of data centres is also a gauge of the digitalization of the economy, reflecting demand not only by the ICT sector, but also other industries that have a high demand for digital services, such as finance, transportation, legal, accounting, research and development, advertising and the public sector.

			Globally, there were over 4 000 data centres connected to the Internet in April 2021. Huge gaps are apparent in data centre penetration, particularly between high-income nations and the rest of the world. While these disparities are related to income and demand for large-scale data storage and use, they are also caused by policies that have inhibited private investment in data centres, or lack of complementary infrastructure, particularly energy. The LDCs had fewer than 100 data centres translating into a penetration of 0.11 centre per million people (Figure 4.8). This is mainly due to Bangladesh, a lower-middle-income country, which accounts for over a quarter of all data centres in the LDCs. Eighteen LDCs do not have data centres connected to the Internet.

			Figure 4.8: Data centres penetration

			Count per million people, 2021
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			Source: PeeringDB (https://www.peeringdb.com/apidocs/).

			Private sector investment in world class data centres has been negligible in most LDCs. This is often attributed to a lack of demand, as well as aversion to the country’s risk – perceived or real – of an unpredictable political environment, and factors such as energy supply and the higher cost of doing business. A global survey of data centre investors in 37 countries found that per capita income had the lowest influence on whether to invest (Cushman and Wakefield, 2016). The main factor was the likelihood of natural disasters, followed by political stability. Energy security rather than its cost was also highly ranked, along with the ease of doing business. Governments can enhance data centre investment through credible energy policies and facilitating the business environment with stable and predictable regulations.

			5	E-commerce challenges

			E-commerce has boomed during the COVID-19 pandemic, due to shopping restrictions and self-quarantine measures. Apart from the benefits of e-commerce during emergencies such as COVID-19, it can also create new economic opportunities for LDCs. ESCAP (2018) argues that, while the agricultural and service sectors are the largest employers in LDCs in Asia and the Pacific, they offer limited formal employment opportunities, and have not generated high value-added activities. Instead, e-commerce is among the few sectors with the potential to add value to LDCs in the region, while helping them to diversify their economies and graduate from the group. This is echoed by a World Bank study of e-commerce in China, where the experiences could be applied to other developing countries to create jobs and improve people’s lives (World Bank, 2019).

			The level of e-commerce in the LDCs is the lowest in the world. According to the World Bank’s Findex survey, almost a quarter of the world shopped online in 2017 (latest year available). Yet only 10 million people – or 2 per cent of the population aged 15 years and older – shopped online in the LDCs. And only 10 per cent of Internet users in the LDCs shopped online, compared with the world average of 50 per cent, illustrating the huge gap between those with the potential to purchase products over the Internet in the LDCs and those who actually do. This shows that access to the Internet is not the only challenge in encouraging more e-commerce in LDCs. Only three LDCs had an online shopping rate of 5 per cent or more of the population: the Lao People’s Democratic Republic (the highest at 6 per cent), Tanzania (5 per cent) and Uganda (5 per cent).

			Figure 5.1: Online shopping habits
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			Note: Persons 15 years and older.

			Source: World Bank Global Financial Inclusion survey.

			UNCTAD regularly assesses countries on their capability to use online shopping, based on four factors: level of Internet access, delivery network, payment capability and secure servers (UNCTAD, 2021a). Most LDCs rank in the bottom positions.

			E-commerce is related to a country’s level of development, partly explaining the poor performance of the LDCs. Results of the UNCTAD business-to-consumer (B2C) e-commerce index have been compared to a country’s productive capacity (Wang and Kang, 2020). The research implies that countries cannot be expected to perform better on e-commerce until their productive capability improves. Malawi and Uganda, which do not rank high in the B2C e-commerce index (141st and 112th, respectively) and whose level of online shopping is low (2 per cent and 4 per cent, respectively), are nevertheless considered to be performing well, given the resources available to them. Considering their social and economic resources, it would be difficult for them to further improve performance without long-term economic and social development. At the other extreme, there are eight LDCs performing at less than half their potential on the e-commerce index. While this analysis considers the influence of country resources on their e-commerce potential, the analysis could be flipped to consider what is the impact of e-commerce on economic development.

			Available data finds that, even among Internet users, awareness of e-commerce platforms is low in LDCs. For instance, in Bangladesh, Cambodia and the Republic of Nepal, less than a third of Internet users were aware of goods e-commerce platforms such as Amazon, Alibaba or eBay (Figure 5.2). There are also country differences, with users in the Republic of Nepal far less aware than those in the other two countries of different e-commerce platforms. This might be influenced by the availability of such services in the different countries. Notably in Cambodia, awareness of selling platforms for hired help and freelancing was higher than for purchasing platforms, suggesting that some are using the platforms for income-creating opportunities.

			Figure 5.2: Awareness of platforms for buying/selling

			% of Internet users, 2017
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			Note: Data refer to population aged 15–65 years, with surveys carried out in 2017 in Bangladesh and Cambodia, and 2018 in the Republic of Nepal. Hired help refers to a person offering their services for work. Microwork refers to a person carrying out online services for payment.

			Source: LIRNEasia (2019).

			In addition to individuals, online trading is also important for merchants. Studies highlight how e-commerce reduces costs for merchants and expands the market for their goods (Lendle and others, 2012; eBay, 2016). A study of Asian LDCs found that online sellers had more diversified international markets than offline traders, and sold more high-value goods (ITC, 2018). Not having a web shop can impact businesses during emergencies, illustrated by retail shop closures due to COVID-19, which badly affected merchants without online sales options (UNCTAD, 2021b). At the same time, some LDCs were better prepared than others, especially those with national e-commerce strategies, policies for encouraging digital payments, and initiatives for raising awareness and skills training for businesses (Box 5.1) (UNCTAD, 2020b).

			Electronic ordering of goods boosts employment in the delivery sector. Meituan, China’s largest food delivery company, found that 257,000 of its riders came from poor households in 2019. Of these, 98 per cent had boosted their incomes enough to lift them out of poverty.

			One challenge LDCs face in e-commerce development is a lack of online shops. Buyers miss out on the convenience of shopping online, merchants have no online marketplace to sell goods, and lower-skilled people cannot gain employment in delivery services, which can be a route out of poverty. Internationally recognized e-commerce brands can help to reduce the trust constraint, but few have invested in the LDCs. This limits options for merchants to sell online, and employment potential in logistics and other e-commerce-related occupations. There are only four global e-commerce companies with a ground presence in the LDCs:

			•	Grab is a Singaporean ride-hailing and food delivery company operating in eight South-east Asian countries, including two LDCs (Cambodia and Myanmar). In 2020, it had 5 million drivers, 2 million merchants and 25 million monthly users on its platform.20 Grab also has a smartphone payment app to reduce the need for cash payments. 

			•	Daraz, an online marketplace, was founded in 2012 and operates in five South Asian nations, including three LDCs (Bangladesh, Myanmar and the Republic of Nepal). It has 30,000 sellers and 500 brands on its platform, with 2 million products available to its 5 million customers. In some of its operations, Daraz offers a payment app and also handles logistics. Daraz was purchased by Chinese e-commerce giant Alibaba in 2018 (Alizila, 2018). 

			•	Jumia is an online marketplace with operational headquarters in Nigeria, and is available in 11 African countries, including two LDCs (Senegal and Uganda). It was also in Rwanda and Tanzania, but closed those operations because they were unprofitable. Jumia had almost 8 million customers and 110,000 merchants in 2020. In order to get around delivery and payment constraints in the region, Jumia has its own logistics service and smartphone payment app.

			•	Foodpanda, a subsidiary of the German company Delivery Hero, operates food delivery services, including four LDCs in Asia (Bangladesh, Cambodia, the Lao People’s Democratic Republic and Myanmar). Transactions grew rapidly in 2020 because of restaurant closures due to COVID-19.

			Despite the low penetration of formal e-commerce use in LDCs, many utilize aspects of e-commerce in a way that is appropriate to their situation.21 There is anecdotal evidence to suggest “offline” e-commerce in the LDCs is high.22 While the official definition of e-commerce calls for making an order online, people in LDCs are likely using social media to search for products, then messaging the seller about payment and delivery. Many Internet users in the LDCs are more familiar with social media than with the wider Internet. There is a higher degree of trust when ordering through social media, since sellers are part of shopping groups or have been recommended by friends or family members who had positive experiences. In the vast majority of cases, cash on delivery is still the preferred mode of payment. This helps to partially overcome the lack of trust towards e-commerce in the LDCs, but it does not contribute to creating a level playing field and robust e-commerce ecosystem for both businesses and consumers.

			UNCTAD’s eTrade Readiness Assessments are a spin-off of the eTrade for All Partnership established in 2017, meant to foster a holistic approach that places e-commerce development in LDCs at the intersection of key policy areas (UNCTAD, 2019). Out of the 27 assessments carried out as of June 2021, 24 cover LDCs.23 While specific recommendations are formulated in each country assessment, overall recommendations include, among others, that countries should:

			•	deepen cooperation between development partners, governments and the private sector to better deal with the cross-cutting aspects of e-commerce and digitalization;

			•	mainstream e-commerce in national development plans and develop a national strategy to accelerate e-commerce development and chart the future course;

			•	encourage e-banking innovations and enable interbank money transfers and payments to facilitate e-commerce transactions and interoperability;

			•	create an enabling regulatory environment to encourage investment and ensure secured payments through innovative solutions for local consumers and businesses;

			•	adopt consumer protection, data and privacy protection, and cybersecurity laws and regulations.

			
				Box 5.1: Senegal’s e-commerce sector helps country cope with COVID-19

				In Senegal, the COVID-19 pandemic has prompted several brick-and-mortar businesses to move online to continue operating. The Government is facilitating this transition and the delivery of essential supplies by fast-tracking the implementation of e-commerce policies and reforms. The Ministry of Trade has created an e-commerce platform that provides easy access to websites of small and medium-sized enterprises (SMEs) that sell essential goods. The platform facilitates the distribution of necessary food, hygiene and health products; federates the SMEs; and encourages more traditional businesses to go online.

				The e-commerce platform created by the Government of Senegal has attracted a wide range of operators. So far, about 60 businesses have either joined or shown an interest in joining the platform. They range from firms providing e-commerce, logistics and payment solutions, to those helping entrepreneurs set up e-commerce operations. The platform now serves as an information portal, with contact details of various e-commerce operators, but it’s aimed at pooling and optimizing goods distribution by creating a national consortium of e-commerce operators, open to all producers and merchants. Besides the e-commerce platform, the Ministry of Trade has launched a second platform to support its market monitoring activities through online mapping of available stocks of essential foodstuff across the country.

				UNCTAD’s eTrade readiness assessment of Senegal conducted in 2018 recommended, among other measures, getting e-commerce businesses actively engaged in a public–private dialogue, especially in the development of national and regional e-commerce strategies. In response, the Government of Senegal launched a national e-commerce development strategy in December 2019, supported by the Enhanced Integrated Framework. It also created the National Council for Digitalization, which guided the development of the strategy, in collaboration with an e-commerce working group that handles the country’s participation at the World Trade Organization. The work enhanced policy coordination. The Government’s implementation of other recommendations of the assessment has resulted in improved Internet connectivity and affordability, thanks to reforms and more open markets, as well as private investments by telecom operators and Internet service providers. Further, Senegal is revising its legal framework, and has drafted a personal data protection bill for parliamentary review. It’s also rolling out new e-government initiatives such as Smart Senegal, a quest to use digital technology to enhance socio-economic development.

				Source: UNCTAD, at https://unctad.org/news/senegals-e-commerce-sector-helps-country-cope-covid-19.

			

			Table 5.1: Prevalence of online shopping in LDCs

			
				
					
					
					
					
					
					
				
				
					
							
							
							Used the Internet to buy something online in the past year (2017)

						
							
							UNCTAD B2C e-commerce index 2020

						
					

					
							
							Country

						
							
							As % of population aged 15+

						
							
							As % of Internet users

						
							
							Rank

						
							
							Index value

						
							
							Efficiency*

						
					

				
				
					
							
							Afghanistan

						
							
							0.4

						
							
							2

						
							
							143

						
							
							17.1

						
							
							59%

						
					

					
							
							Bangladesh

						
							
							1.3

						
							
							6

						
							
							115

						
							
							33.3

						
							
							79%

						
					

					
							
							Benin

						
							
							2.6

						
							
							14

						
							
							134

						
							
							20.7

						
							
							49%

						
					

					
							
							Burkina Faso

						
							
							1.6

						
							
							9

						
							
							139

						
							
							18.4

						
							
							66%

						
					

					
							
							Cambodia

						
							
							3.1

						
							
							11

						
							
							117

						
							
							31.1

						
							
							63%

						
					

					
							
							Central African Rep.

						
							
							2.2

						
							
							31

						
							
							
							
					

					
							
							Chad

						
							
							1.7

						
							
							23

						
							
							151

						
							
							7.1

						
							
							33%

						
					

					
							
							Dem. Rep. of the Congo

						
							
							1.8

						
							
							9

						
							
							148

						
							
							12.8

						
							
							38%

						
					

					
							
							Ethiopia

						
							
							0.0

						
							
							0

						
							
							126

						
							
							27.5

						
							
							47%

						
					

					
							
							Guinea

						
							
							2.7

						
							
							15

						
							
							140

						
							
							18.1

						
							
							34%

						
					

					
							
							Haiti

						
							
							2.5

						
							
							8

						
							
							135

						
							
							20.2

						
							
							40%

						
					

					
							
							Lao P.D.R.

						
							
							5.6

						
							
							22

						
							
							101

						
							
							40.6

						
							
							73%

						
					

					
							
							Lesotho

						
							
							2.0

						
							
							10

						
							
							127

						
							
							27.4

						
							
							61%

						
					

					
							
							Liberia

						
							
							1.1

						
							
							5

						
							
							144

						
							
							16.9

						
							
							61%

						
					

					
							
							Madagascar

						
							
							1.0

						
							
							7

						
							
							137

						
							
							19.2

						
							
							82%

						
					

					
							
							Malawi

						
							
							2.3

						
							
							13

						
							
							141

						
							
							18.0

						
							
							100%

						
					

					
							
							Mali

						
							
							2.6

						
							
							14

						
							
							142

						
							
							17.5

						
							
							64%

						
					

					
							
							Mauritania

						
							
							1.5

						
							
							5

						
							
							145

						
							
							15.0

						
							
							49%

						
					

					
							
							Mozambique

						
							
							4.3

						
							
							31

						
							
							136

						
							
							20.1

						
							
							59%

						
					

					
							
							Myanmar

						
							
							2.6

						
							
							7

						
							
							130

						
							
							24.0

						
							
							53%

						
					

					
							
							Nepal (Republic of)

						
							
							1.7

						
							
							7

						
							
							113

						
							
							34.3

						
							
							72%

						
					

					
							
							Niger

						
							
							1.3

						
							
							22

						
							
							152

						
							
							5.6

						
							
							26%

						
					

					
							
							Rwanda

						
							
							1.0

						
							
							9

						
							
							124

						
							
							28.3

						
							
							83%

						
					

					
							
							Senegal

						
							
							2.6

						
							
							10

						
							
							99

						
							
							44.1

						
							
							82%

						
					

					
							
							Sierra Leone

						
							
							1.4

						
							
							13

						
							
							146

						
							
							14.4

						
							
							66%

						
					

					
							
							Tanzania

						
							
							5.3

						
							
							28

						
							
							110

						
							
							36.6

						
							
							77%

						
					

					
							
							Togo

						
							
							1.5

						
							
							8

						
							
							131

						
							
							23.2

						
							
							82%

						
					

					
							
							Uganda

						
							
							3.9

						
							
							13

						
							
							112

						
							
							34.9

						
							
							100%

						
					

					
							
							Zambia

						
							
							5.1

						
							
							20

						
							
							120

						
							
							30.0

						
							
							59%

						
					

					
							
							Average

						
							
							2.0

						
							
							10

						
							
							131

						
							
							23.4

						
							
							63%

						
					

				
			

			Note: Countries not shown were not surveyed. Note that the survey is carried out every three years. The 2020 survey was postponed due to COVID-19.

			* Refers to country performance in relation to its national resources. Those close to the frontier are unlikely to improve their performance without long-term economic and social development. For more details, see Wang and Kang (2020).

			Source: World Bank 2017 Global Financial Inclusion database and UNCTAD (2021a).

			6	The role of the private sector in boosting connectivity

			The private sector is indispensable for providing digital connectivity in the LDCs. Private companies bring essential capital and expertise essential for constructing networks and transferring knowledge. The majority of telecommunication networks are today privately operated in the LDCs. This was not always the case. The inaugural ITU report on telecommunications in the LDCs, published in 1995, found that almost 90 per cent of telecom operators were government-owned, and only 15 LDCs had private participation in their telecom sector (ITU, 1995). Since then, the ownership structure of the telecommunication sector has changed substantially, driven by new mobile operators and opening markets to competition, which is now the norm rather than the exception. Today, only a handful of LDCs allow no competition, and networks fully owned and operated by the State are all in the Horn of Africa (Djibouti, Eritrea and Ethiopia (Box 6.3)).

			The choice of who owns and operates a country’s telecom infrastructure is critical for successful private sector participation. Companies must have sufficient resources to fund infrastructure deployment and abide by licensing terms and obligations. Economic and environmental sustainability of the telecommunication sector should be monitored, and its impacts understood. Disruption from sales or bankruptcies of telecommunication operators should be minimized, and mechanisms put in place to ensure they do not negatively impact competition. At the same time, governments need to guard against market dominance, which can result in high prices for consumers and impact development of the digital economy. Governments also need to create a favourable investment environment that allows foreign operators, with clear and enforceable regulatory rules and procedures.

			Ownership of telecommunication operators in the LDCs can be characterized in three ways:

			1)	Publicly listed companies operating in multiple countries with controlling ownership: As publicly listed companies, transparency is high, epitomized by regular financial and environment, social and governance reports.

			2)	Unlisted private companies: These can be global, regional or national. As they are not publicly listed, they tend to be more opaque, although a few do occasionally publish annual reports (though generally not according to international accounting standards) or one-off reports for regulatory reasons.

			3)	Government-owned operators: These tend to be opaque, with limited publicly disclosed information about operations. This category also includes State-owned operators with global operations.

			Across the LDCs, the private sector (publicly listed and unlisted private) owned, fully or with majority control, 80 per cent of all telecommunication operators. They provided service to 83 per cent of all mobile subscribers. Of the private sector type, the publicly listed dominates in both the number of operators and subscribers. Of the private sector type, the publicly listed dominates in both the number of operators and subscribers (Figure 6.1).

			Figure 6.1: Telecommunication operators and mobile subscriptions in LDCs

			
				
					
					
					
				
				
					
							
							Number of operators, share (%) by ownership type, 2020
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							Mobile subscriptions, share (%) by operator ownership type, 2020
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			Source: Company and regulator reports and ITU estimates.

			There are 13 publicly listed groups with telecommunication networks in the LDCs. All except Sudatel are among the 150 most influential digital companies in the world (World Benchmarking Alliance, 2020, 2021). Orange, headquartered in France, and South African MTN have operations in the most LDCs, with 11 each. Their investments are all in African and Arab LDCs. Although Norway’s Telenor and Axiata from Malaysia are in a smaller number of LDCs, they lead in the number of mobile subscriptions, with 95 million and 74 million respectively, due to being present in heavily populated LDCs such as Bangladesh and Myanmar. Notably, Telenor announced the sale of its operation in Myanmar in July 2021 following the military coup.-1 Telenor had spent over USD 600 million for capital expenditures in the country since 2014, and the withdrawal highlights the importance publicly listed companies place on governance issues such as security, regulation and compliance when investing.

			
				
					Table 6.1: Publicly listed global telecommunication companies in LDCs, 2020

					
						
							
							
							
							
							
						
						
							
									
									
									
									Countries with 
operations

								
									
									Subscriptions in LDCs (millions)

								
							

							
									
									Group

								
									
									Headquarters

								
									
									Total

								
									
									of which LDCs

								
							

						
						
							
									
									Orange

								
									
									France

								
									
									24

								
									
									11

								
									
									63

								
							

							
									
									MTN

								
									
									South Africa

								
									
									21

								
									
									11

								
									
									63

								
							

							
									
									Airtel

								
									
									India

								
									
									16

								
									
									9

								
									
									43

								
							

							
									
									Etisalat

								
									
									United Arab Emirates

								
									
									15

								
									
									8

								
									
									45

								
							

							
									
									Vodafone

								
									
									United Kingdom

								
									
									23

								
									
									4

								
									
									37

								
							

							
									
									Axiata

								
									
									Malaysia

								
									
									6

								
									
									3

								
									
									74

								
							

							
									
									Telenor

								
									
									Norway

								
									
									9

								
									
									2

								
									
									95

								
							

							
									
									Zain

								
									
									Kuwait

								
									
									8

								
									
									2

								
									
									18

								
							

							
									
									Sudatel

								
									
									Sudan

								
									
									2

								
									
									2

								
									
									4

								
							

							
									
									ATH

								
									
									Fiji

								
									
									7

								
									
									2

								
									
									0.1

								
							

							
									
									Veon

								
									
									Netherlands

								
									
									10

								
									
									1

								
									
									35

								
							

							
									
									Ooredoo

								
									
									Qatar

								
									
									10

								
									
									1

								
									
									15

								
							

							
									
									Telkom Indonesia

								
									
									Indonesia

								
									
									2

								
									
									1

								
									
									0.4

								
							

							
									
									Total

								
									
									
									138

								
									
									57

								
									
									492

								
							

						
					

					Source: Company reports, World Benchmarking Alliance.

				

			

			A recent trend has been the listing of subsidiaries on stock exchanges in the LDCs. Presently, nine LDC telecommunication operators are publicly listed on LDC stock exchanges (Table 6.2). Some governments have been mandating this as a way for the public to buy shares and retain some of the profits in the country, as well as bolster local stock exchanges to transform their economies. Listing also deepens the roots of the company in the country, possibly discouraging frequent ownership changes. However, there are drawbacks. One is that this does not necessarily create domestic ownership, since after the stock is listed it can be sold to foreigners (Biryabarema, 2020). Competition in the sector can also be impacted. Governments may see the need to protect the share price, to prevent domestic shareholders and national pension funds from losing money. This can result in the listed companies given preferential regulatory treatment. Finally, local share listing is only possible if the country has a stock exchange, and only 19 LDCs have one. This is ameliorated in West Africa, where there is a regional stock exchange (La Bourse Régionale des Valeurs Mobilières (BRVM)) for the eight member countries of the West African Economic and Monetary Union (WAEMU). Two telecommunication stocks are listed on this exchange: Senegal’s Sontatel and Burkina Faso’s Onatel.

			Foreign investors generally retain a controlling stake in the ownership. One option is to take on a local company as a second shareholder, with the remaining shares for the public. In this way, the technological expertise of the group company is leveraged, while transferring knowledge to the local shareholder and employees over time. The international shareholder brings technological and business management expertise, while the local shareholder provides deeper understanding of the country’s economy and regulatory system. This is the model Telenor has followed in Bangladesh, where Grameen Telecom is the local shareholding company.

			Table 6.2: Telecom operators with public listing in LDC stock markets

			
				
					
					
					
					
					
					
				
				
					
							
							Company

						
							
							Country

						
							
							Year listed

						
							
							Stock exchange

						
							
							% 
public

						
							
							Other shareholders

						
					

				
				
					
							
							Sonatel

						
							
							Senegal

						
							
							1998

						
							
							BRVM

						
							
							23

						
							
							Orange (42%), Government (27%), employees (8%)

						
					

					
							
							Sudatel

						
							
							Sudan

						
							
							2003

						
							
							Khartoum Stock Exchange

						
							
							43

						
							
							Government (57%)

						
					

					
							
							Telekom Networks Malawi

						
							
							Malawi

						
							
							2008

						
							
							Malawi Stock Exchange

						
							
							59

						
							
							Press corporation (41%)

						
					

					
							
							Onatel

						
							
							Burkina Faso

						
							
							2009

						
							
							BRVM

						
							
							23

						
							
							Maroc Telecom (61%), Government (16%)

						
					

					
							
							Grameen-phone

						
							
							Bangladesh

						
							
							2009

						
							
							Dhaka and Chatto-gram

						
							
							10

						
							
							Telenor (56%), Grameen Telecom (34%)

						
					

					
							
							Vodacom Tanzania

						
							
							Tanzania

						
							
							2017

						
							
							Dar es Salaam Stock Exchange

						
							
							25

						
							
							Vodacom (75%)

						
					

					
							
							Airtel Malawi

						
							
							Malawi

						
							
							2020

						
							
							Malawi Stock Exchange

						
							
							20

						
							
							Bharti Airtel (80%)

						
					

					
							
							Robi Axiata

						
							
							Bangladesh

						
							
							2020

						
							
							Dhaka and Chatto-gram

						
							
							20

						
							
							Axiata (62%), Bharti Airtel (28%)

						
					

					
							
							MTN Rwandacell

						
							
							Rwanda

						
							
							2021

						
							
							Rwanda Stock Exchange

						
							
							20

						
							
							MTN (80%)

						
					

				
			

			Source: Company reports.

			The second category of operator in the LDCs is unlisted private companies. These can include international groups, which operate in different countries. For instance, Digicel, headquartered in Jamaica, focuses on island States, with operations in over 30 of them, including the LDCs Kiribati and Vanuatu. Slated for an initial public offering in 2015, it later pulled out. This category also includes private companies with a specific focus on certain regions. Axian owns the incumbent operator in its headquarters country, Madagascar, and has recently been active in Africa, either entering as a new greenfield operator (Comoros) or buying existing operations (Senegal, Togo and Tanzania). Finally, this category includes national private operators that own telecom networks in their home countries.

			The final category is operators that are majority or fully owned by governments. In 16 LDCs, there are 100 per cent State-owned companies providing mobile services. Four operate in a monopoly market, while among the remaining 12, half are competitive, while the remainder have very low market shares. Of note is that Viettel, 100 per cent owned by the Government of Viet Nam, is active in 10 countries, including 8 LDCs. Market entry for the company is sometimes as a greenfield operation (such as in Burundi and Myanmar), while in other cases it has purchased ailing operators, including Haiti’s incumbent. LDC governments also have minority stakes in a number of telecommunication operators, mainly resulting from privatization initiatives.

			Operator sales are prevalent in LDCs, and can result in disruption. In Rwanda, the incumbent was sold and repurchased by the Government twice. In the Pacific, uncertainty regarding the sale of Vanuatu’s incumbent operator hampered investment and competition. In Africa, Millicom made a strategic decision to pull out of the region, selling all of its subsidiaries. Sometimes divestures have created situations where the same group owns more than one operator in a country, with negative consequences for competition. It is important for governments to properly vet operators to ensure that they are financially sustainable and that they will commit to the country for the long term.

			
				Box 6.1: The demise of Rwandatel

				Incumbent phone companies in most developing countries have often been viewed as symbols of national pride, and were typically government-owned. In the wake of the introduction of mobile communications, many struggled, hindered by unregulated interconnection rates that discouraged fixed telephone line use and, in some countries, the inability to obtain permission to provide mobile services.1 While some incumbents are financially sustainable, many are struggling, but nonetheless continue to exert pressure on regulators, often resulting in market dominance in national and international backbone markets, to the detriment of the ICT sector.

				Founded in 1993, Rwandatel was the historic telecom operator in Rwanda. The Government privatized 99 per cent of Rwandatel for USD 20 million to a United States entrepreneur in 2005 (Nixon, 2007). Though Rwandatel was also allowed to provide mobile services, it selected CDMA technology that proved unpopular compared with the GSM network offered by MTN, which had a wide assortment of handsets. Following a failure to meet license obligations, the Government repurchased Rwandatel in 2007 for USD 12 million (RURA, 2007). The same year, it sold 80 per cent to Libya's LAP Green for five times more than its previous price, USD 100 million (TeleGeography, 2007). In 2011, Rwandatel’s assets were frozen due to United Nations sanctions against Libya (Rwanda News Agency, 2011). Its assets were sold to Liquid Telecom in 2013 for USD 4 million and the name was not retained (Mugisha, 2013). Thus, the incumbent operator has ceased to exist, and it may be not be a bad thing, since it cannot exert pressure on the Government, as is the case in other countries, to the detriment of a sustainable ICT sector. The privatization of Rwandatel put distance between it and the Government, providing freedom to adopt forward-looking policies without being encumbered by the influence of the incumbent operator.

				Source: UN-OHRLLS, available at https://www.un.org/ohrlls/news/leveraging-investments-broadband-national-development-case-rwanda-and-senegal-2017.

				

				
					
						1	One study noted the erosion of African incumbent telephone operators as far back as 2005: “Revenue sharing and competitive positions favorable to mobile operators as fixed incumbent operators retain no significant market power in many countries” (Bezzina, 2005).

					

				

			

			There is evidence suggesting that countries with at least one of the publicly listed global companies tend to do better. Among the LDCs with a mobile household penetration above 90 per cent, seven have at least one global publicly listed company. Furthermore, these companies have the funding for making large-scale investments. They are also transparent in their reporting, including not only subscription figures but also the number of employees they have, their capital expenditure, the taxes they pay in each country they operate in, as well as their environmental performance. Some calculate their economic impacts, such as Axiata for the three Asian LDCs in which it operates (Table 6.3). Strong governance measures are in place in these companies, covering areas such as corruption and ethical behaviour.

			Table 6.3: Axiata’s economic impact in three Asian LDCs, 2020

			
				
					
					
					
					
					
				
				
					
							
							
							Direct jobs

						
							
							Jobs supported

						
							
							Value added contribution (% of gross value added)

						
							
							Taxes paid (% of total government tax revenue)

						
					

				
				
					
							
							Bangladesh (Robi)

						
							
							1 371

						
							
							117 412

						
							
							0.4%

						
							
							1.1%

						
					

					
							
							Cambodia (Smart)

						
							
							823

						
							
							55 868

						
							
							1.3%

						
							
							2.1%

						
					

					
							
							Nepal (Republic of) (Ncell)

						
							
							545

						
							
							35 604

						
							
							1.4%

						
							
							4.3%

						
					

					
							
							TOTAL

						
							
							2 739

						
							
							208 884

						
							
							1.0%

						
							
							2.5%

						
					

				
			

			Source: Axiata (2021). Sustainability and National Contribution Report 2020.

			In contrast, most non-listed companies and government-controlled companies are opaque, with minimal reporting affecting analysis of their performance. While regulators in some LDCs help to overcome this opacity through the publication of market reports, this is not always the case. LDCs where there are private companies combined with weak regulatory disclosure lack information for the public to assess impacts on their telecommunication sector and whether operators are fulfilling their licence conditions (Concordia, 2014).

			A number of West African regulators have a market observatory providing statistical information on the telecommunication sector. They vary in scope, from just a few subscription type indicators to comprehensive data, including traffic, revenue and employment. When the data are disaggregated by operator, they are often the only source of how the country’s telecommunication companies are performing. Burkina Faso’s Autorité de régulation des communications électroniques et des Postes (ARCEP) reporting is exemplary in this regard (Box 6.2). Its quarterly statistical reports provide breakdowns of various key indicators for the country’s three operators. Although two of the operators are publicly listed, they do not provide this level of detail in their reports, while the third is privately held and discloses limited information. ARCEP provides a stellar example for other LDCs to emulate.

			
				Box 6.2: Burkina Faso's excellent telecommunication sector statistics

				A number of West African regulators have a market observatory providing statistical information on the telecommunication sector. They vary in scope, from just a few subscription type indicators to comprehensive details including traffic, revenue and employment. When these include market share information, they are often the only source of how the country’s telecommunication operators are performing. ARCEP, Burkina Faso’s telecommunication regulator, leads the LDCs in the breadth and scope of reporting on the sector. ARCEP’s quarterly reports provide breakdowns of various key indicators for the country’s three operators, including subscriptions, data traffic, revenue and employment. For instance, the report reveals that revenue per 1 GB of data is much lower than the published tariff for 1 GB. This is because many users buy less frequent lower price packages, instead of the 30-day 1 GB package. Thus, price comparisons based on a standard amount of data should be used with caution. It is also interesting that the average amount of data use varies across operators. Although two of the operators are publicly listed, even they do not provide this level of detail in their reports, while the third is privately held and discloses limited information. ARCEP provides an exemplary example for other LDCs to emulate.

				Box Table 6.1: Burkina Faso telecommunication market statistics, 4th quarter 2020

				
					
						
						
						
						
						
					
					
						
								
								
								ONATEL

							
								
								TELECEL

							
								
								ORANGE

							
								
								TOTAL

							
						

					
					
						
								
								Mobile subscriptions

							
								
								9 387 859

							
								
								3 135 518

							
								
								9 593 841

							
								
								22 117 218

							
						

						
								
								Internet traffic (GB)

							
								
								9 795 494

							
								
								2 762 067

							
								
								14 829 758

							
								
								27 387 319

							
						

						
								
								 - per subscriber per month (GB)

							
								
								0.6

							
								
								1.2

							
								
								0.8

							
								
								0.9

							
						

						
								
								Price of 1 GB per month (USD)

							
								
								USD 6.95

							
								
								USD 3.47

							
								
								USD 4.34

							
								
								USD 5.33

							
						

						
								
								Revenue per 1 GB (USD)

							
								
								USD 1.34

							
								
								USD 1.98

							
								
								USD 1.83

							
								
								USD 1.72

							
						

						
								
								International bandwidth (Gb/s)

							
								
								35

							
								
								5

							
								
								20

							
								
								60

							
						

						
								
								Net revenue (millions of USD)

							
								
								USD 58

							
								
								USD 20

							
								
								USD 80

							
								
								USD 158

							
						

						
								
								Average revenue/subscriber (USD)

							
								
								USD 2.05

							
								
								USD 2.18

							
								
								USD 2.78

							
								
								USD 2.39

							
						

						
								
								Taxes (millions of USD)

							
								
								USD 15

							
								
								USD 6

							
								
								USD 23

							
								
								USD 44

							
						

						
								
								Direct employment

							
								
								345

							
								
								212

							
								
								296

							
								
								853

							
						

						
								
								Note: Converted to USD using the annual average exchange rate.

								Source: ARCEP (2021a and 2021b).

							
						

					
				

			

			
				Box 6.3: The liberalization of the Ethiopian telecommunication market

				With a population of 115 million, Ethiopia ranks 12th in the world, and is the second-most-populated LDC after Bangladesh (as well as second largest African country by population). It has been the world’s most populated country without competition and private sector involvement in its telecommunication sector. The results of a State-owned monopoly on universality and affordability of services are sharp. Bangladesh, with four mobile operators (three of which are publicly listed), outperforms Ethiopia in reach, use and pricing of telecommunication services. Bangladesh’s 3G coverage is 12 percentage points higher than Ethiopia’s, pricing for 1 GB of data is some five times cheaper, and over a quarter more households have mobile phones.

				Ethiopia opened its telecommunication market in May 2021, when a licence was awarded to an international consortium called the Global Partnership for Ethiopia, led by Kenya’s Safaricom, and consisting of United Kingdom-headquartered Vodafone and its South African subsidiary Vodacom, Japan’s Sumitomo, and the United Kingdom’s development finance agency CDC (Safaricom, 2021). The consortium paid USD 850 million for the licence. It plans to invest up to USD 8.5 billion (the largest foreign direct investment ever in Ethiopia) and create downstream employment for over 1 million people after it launches in 2022 (Endeshaw, 2021). Notably, the consortium will launch with a 4G network, leapfrogging earlier generations of mobile technology.

				Ethiopia plans to issue a second licence, as well as partially privatize Ethio Telecom, the incumbent creating a competitive private sector-led market. One sticking point is that Ethiopia Telecom will be the only company initially allowed to provide mobile money services (Dion, 2021).

				Box Table 6.2: Selected indicators for Bangladesh and Ethiopia, 2020

				
					
						
						
						
					
					
						
								
								
								Bangladesh

							
								
								Ethiopia

							
						

					
					
						
								
								Population (millions)

							
								
								165

							
								
								115

							
						

						
								
								Number of telecommunication operators

							
								
								4

							
								
								1

							
						

						
								
								Monthly broadband price (% of GNI per capita)

							
								
								1.9

							
								
								9.5

							
						

						
								
								3G coverage

							
								
								97

							
								
								85 (2018)

							
						

						
								
								Households with mobile phone

							
								
								94 (2018)

							
								
								68 (2019)

							
						

					
				

				Source: World Bank, ITU and DHS.

			

			This section has largely focused on telecommunication services companies. However, there are other ICT companies that have an impact on digital connectivity, yet very few are present in LDCs. Apart from e-commerce companies discussed earlier, there are no leading tech multinationals operating data centres or providing cloud services in the LDCs. Nor do major equipment vendors have manufacturing plants in the LDCs, leading ICT-enabled services companies are absent, and no leading tech multinational has research and development operations in LDCs. This gap needs to be addressed for the private sector to play a greater role in the LDCs, in order for them to develop their digital economies.

			7	Conclusions

			LDCs display wide differences in their overall level of access to digital technologies, as well as dispersion among vulnerable groups, such as women and those living in rural areas. One area where there is more commonality is limited productive use of broadband. Governments, the private sector and the international community can assist with widening digital access and promoting more productive use of digital tools.

			There is a digital divide among LDCs themselves. Within the LDCs, there are wide differences in per capita income, geography and population size. This diversity is also found in levels of digital development, with certain country characteristics tending to be clustered together (Figure 7.1). For instance, most of the Asian LDCs lead in digital development, all of the SIDS are in the middle stage, and many of the LDCs in the lowest stage are African LLDCs. Prescriptions for enhancing digitalization will therefore vary, depending on where the country is in the spectrum of connectivity, as well as other characteristics, such as geography. Some LDCs have passed or are close to passing coverage and affordability targets, and should focus on productive use. In other LDCs, coverage and affordability are challenges for a majority of the population, and need to be resolved.

			Figure 7.1: LDCs at different stages of digital development

			Score 0-100


			[image: Figure ‎7.1: LDCs at different stages of digital development - Score 0-100]

			Note: Indicators included: households with mobile phone, mobile population coverage, mobile data price, households with computer and Internet use. Mobile data price has been normalized to 100 and the five indicators averaged. 

			* Excluding households with computer and averaged over four remaining indicators.

			Source: Analysis carried out for this report.

			Only two LDCs have met SDG Target 9.c regarding universality and affordability, a goal that was supposed to be reached by the LDCs in 2020. Others are close but the vast majority of countries remain far off. 

			One significant obstacle the LDCs face is enticing people to move from 2G activities to broadband services. Millions of people in the LDCs are using plain mobile phones for calling, texting and payments. Other than social media, they see few compelling reasons to move to a smartphone and mobile broadband, particularly given the higher costs of the device and usage charges. Compelling use cases are needed, showing how broadband technologies can improve people’s lives and livelihoods. 

			Internet use remains low among LDCs. While 76 per cent of the population of LDCs is covered by a mobile broadband signal, only 25 per cent are using the Internet. That is, two thirds of the population who could use the Internet do not use it. This wide ‘usage gap’ shows that having access is a necessary, but not sufficient condition for getting online.

			Universal service funds have been largely ineffective in expanding rural coverage (ITU, 2018). Given that it is the operators themselves that would have to expand their coverage in rural areas, taking money from them only to give it back again is highly inefficient. It would be far more transparent and productive to include coverage conditions in licences. Where licences without coverage obligations still have some time left before expiry, taxes and regulatory fees could be reduced in exchange for expanding broadband coverage. If universal service funds are to continue to exist, it would be more effective to use them for training aimed at reducing the large gender and location digital skills divides in the LDCs.

			Digital skills training is a huge challenge. Millions are not online in LDCs in part because they are not aware of the Internet, or do not know how to use it. Equally challenging is the large number of people online but enclosed in a social media bubble. Not only is productive use limited, but there are also growing risks, as many of these users are not able to distinguish between real and fake news or protect their personal data. While there are a number of digital skills training initiatives in LDCs, none has reached the scale needed. LDC governments lack the resources to provide digital learning at scale, and are reluctant to borrow funds for this. Development partners do offer grants, but not at the level required for mass training. While the private sector is involved in some training initiatives through corporate social responsibility efforts, it is questionable how much they would be willing to provide to scale this up. Partnership of the three is one way forward, where resources and expertise can be pooled to achieve higher impact. 

			The service charge is not necessarily a major constraint to Internet take-up, it can be a constraint for the amount of data that can be consumed. COVID-19 has popularized use of broadband videoconferencing for work, school and health, yet few in the LDCs could afford the data that these applications require. Additionally, these activities should be carried out on a big screen to maximize the benefit and convenience, yet when someone has a device in the LDCs, it is most likely a cellphone and not a computer (tablet, laptop or desktop). So even though data could be made more affordable through public Wi-Fi or subsidized data for low-income users, it does not solve the problem of the big screen for key videoconferencing activities. For those without computers, access could be provided at public access points such as libraries, community centres and schools. 

			LDCs are largely not making productive use of broadband technologies. For many LDC Internet users, the primary applications are social media or entertainment related, such as video streaming and gaming. Policy-makers have also been focused on universal access rather than what broadband is used for. Now that the vast majority of people in LDCs are covered by mobile broadband, focus needs to shift from infrastructure deployment to productive use (Foster and others, 2021). For individuals, this includes how to use online commerce, finance, education, health and government services. For SMEs, this includes how to use online services to generate income. 

			E-commerce take-up is low in LDCs. The consequences of this were magnified in the wake of COVID-19, when many people in LDCs were left with few options for purchasing necessities, and retailers had no online outlet. The low level of awareness and trust needs to be overcome and an enabling environment created to attract investment to remedy the obstacles faced by LDCs. UNCTAD has outlined tailored recommendations for more than two dozen LDCs to improve their ecosystem, and prepares e-commerce strategies to assist countries in e-commerce development. At the same time, there remains a shortage of data, particularly regarding businesses-to-business e-commerce in the LDCs, that limits analysis. 

			The digital economy is more than telecommunications. Yet many sector regulators remain focused on spectrum or licensing rather than enabling a digital economy. Sometimes responsibility for the digital economy falls under a ministry, resulting in fragmentation. There is also a mentality that the digital economy is just the concern of ICT regulators or ministries, impacting productive use, since other sectors lack awareness and fall behind. Reform of legal frameworks has also not followed the exponential evolution of digital technologies. 

			The private sector provides digital connectivity in almost all LDCs. The private sector makes the investment to expand the reach and quality of telecommunication networks. Yet too often governments see private operators as a financing mechanism for the public sector, through a multitude of different taxes and various regulatory fees. At the same time, governments want the private sector to provide inexpensive and universal services. This relationship is unsustainable, particularly if rural areas are to be connected. At the same time, LDCs have found it difficult to attract the private sector, particularly international companies, into investing in “middle-mile” infrastructure, such as data centres and cloud services, as well as hardware assembly and manufacturing. 

			Good digital governance will attract the investment for LDCs to develop their digital economy. This is epitomized by an enabling telecommunication sector regulatory environment; creation of an e-commerce strategy, including laws for data privacy and consumer protection; and a favourable investment climate. These preconditions, along with predictability and stability, are often cited by major companies in the digital sector as influencing investment.

			Annex

			Annex Table 1: Monitoring SDG Target 9.c

			
				
					
					
					
					
					
				
				
					
							
							
							Price of 1.5 GB 
(% of GNI per capita)

						
							
							Mobile broadband 
coverage 
(% of population)

						
					

					
							
							Country

						
							
							2018

						
							
							2020

						
							
							2016

						
							
							2020

						
					

				
				
					
							
							Afghanistan 

						
							
							9.1

						
							
							10.8

						
							
							24

						
							
							57

						
					

					
							
							Angola 

						
							
							5.6

						
							
							3.2

						
							
							62

						
							
							87

						
					

					
							
							Bangladesh 

						
							
							1.9

						
							
							1.9

						
							
							91

						
							
							97

						
					

					
							
							Benin 

						
							
							7.5

						
							
							4.2

						
							
							45

						
							
							80

						
					

					
							
							Bhutan 

						
							
							1.1

						
							
							0.9

						
							
							85

						
							
							95

						
					

					
							
							Burkina Faso 

						
							
							19.6

						
							
							10.9

						
							
							23

						
							
							48a

						
					

					
							
							Burundi 

						
							
							26.4

						
							
							14.9

						
							
							11

						
							
							51

						
					

					
							
							Cambodia 

						
							
							1.7

						
							
							1.6

						
							
							80

						
							
							85a

						
					

					
							
							Central African Rep. 

						
							
							45.0

						
							
							24.4

						
							
							23

						
							
							41a

						
					

					
							
							Chad 

						
							
							32.2

						
							
							17.6

						
							
							22

						
							
							48

						
					

					
							
							Comoros 

						
							
							17.5

						
							
							7.8

						
							
							77

						
							
							79

						
					

					
							
							Dem. Rep. of the Congo 

						
							
							85.7

						
							
							32.3

						
							
							20

						
							
							54

						
					

					
							
							Djibouti 

						
							
							8.7

						
							
							5.7

						
							
							58

						
							
							75

						
					

					
							
							Eritrea 

						
							
							..

						
							
							..

						
							
							..

						
							
							..

						
					

					
							
							Ethiopia 

						
							
							10.5

						
							
							9.5

						
							
							85

						
							
							85c

						
					

					
							
							Gambia 

						
							
							9.2

						
							
							8.4

						
							
							86

						
							
							88b

						
					

					
							
							Guinea 

						
							
							4.4

						
							
							6.5

						
							
							40

						
							
							40a

						
					

					
							
							Guinea-Bissau 

						
							
							28.8

						
							
							24.7

						
							
							30

						
							
							..

						
					

					
							
							Haiti 

						
							
							11.0

						
							
							3.4

						
							
							40

						
							
							60b

						
					

					
							
							Kiribati 

						
							
							5.7

						
							
							5.1

						
							
							49

						
							
							72

						
					

					
							
							Lao P.D.R. 

						
							
							3.2

						
							
							2.4

						
							
							69

						
							
							82a

						
					

					
							
							Lesotho 

						
							
							7.9

						
							
							6.3

						
							
							96

						
							
							98

						
					

					
							
							Liberia 

						
							
							10.0

						
							
							8.3

						
							
							63

						
							
							63c

						
					

					
							
							Madagascar 

						
							
							20.5

						
							
							16.4

						
							
							63

						
							
							65b

						
					

					
							
							Malawi 

						
							
							22.8

						
							
							20.0

						
							
							42

						
							
							86

						
					

					
							
							Mali 

						
							
							13.0

						
							
							4.7

						
							
							23

						
							
							65

						
					

					
							
							Mauritania 

						
							
							8.5

						
							
							4.0

						
							
							41

						
							
							44

						
					

					
							
							Mozambique 

						
							
							7.2

						
							
							8.0

						
							
							75

						
							
							82a

						
					

					
							
							Myanmar 

						
							
							1.2

						
							
							1.0

						
							
							90

						
							
							94b

						
					

					
							
							Nepal (Republic of) 

						
							
							5.2

						
							
							2.6

						
							
							54

						
							
							54c

						
					

					
							
							Niger 

						
							
							22.7

						
							
							15.0

						
							
							22

						
							
							24c

						
					

					
							
							Rwanda 

						
							
							7.2

						
							
							6.9

						
							
							92

						
							
							98

						
					

					
							
							Sao Tome and Principe 

						
							
							6.1

						
							
							6.1

						
							
							70

						
							
							94

						
					

					
							
							Senegal 

						
							
							3.1

						
							
							2.8

						
							
							50

						
							
							92a

						
					

					
							
							Sierra Leone 

						
							
							20.6

						
							
							15.6

						
							
							40

						
							
							65

						
					

					
							
							Solomon Islands 

						
							
							16.6

						
							
							12.0

						
							
							19

						
							
							45b

						
					

					
							
							Somalia 

						
							
							..

						
							
							..

						
							
							39

						
							
							66c

						
					

					
							
							South Sudan 

						
							
							..

						
							
							..

						
							
							15

						
							
							15b

						
					

					
							
							Sudan 

						
							
							..

						
							
							4.5

						
							
							46

						
							
							65

						
					

					
							
							Tanzania 

						
							
							7.8

						
							
							6.8

						
							
							85

						
							
							85

						
					

					
							
							Timor-Leste 

						
							
							6.6

						
							
							4.4

						
							
							97

						
							
							97

						
					

					
							
							Togo 

						
							
							16.6

						
							
							15.1

						
							
							45

						
							
							91

						
					

					
							
							Tuvalu 

						
							
							..

						
							
							..

						
							
							20

						
							
							48c

						
					

					
							
							Uganda 

						
							
							10.4

						
							
							8.5

						
							
							64

						
							
							74

						
					

					
							
							Vanuatu*

						
							
							3.7

						
							
							5.1

						
							
							..

						
							
							70

						
					

					
							
							Yemen 

						
							
							26.2

						
							
							10.1

						
							
							89

						
							
							95c

						
					

					
							
							Zambia 

						
							
							4.0

						
							
							3.7

						
							
							53

						
							
							78

						
					

					
							
							Weighted average

						
							
							8.5

						
							
							6.1

						
							
							62

						
							
							76

						
					

					
							
							Median

						
							
							8.9

						
							
							6.8

						
							
							52

						
							
							74

						
					

				
			

			Note: Pricing for LDCs is the country average, whereas the broadband coverage is weighted by population.

			".." Data not available. * Graduated in December 2020. Broadband coverage data refers to: a) 2019; b) 2018; c) 2017.

			Source: ITU.

			Annex Table 2: Proportion of individuals using the Internet (SDG 17.8)

			
				
					
					
					
					
					
					
					
				
				
					
							
							 

						
							
							2016

						
							
							2020

						
							
							
							 

						
							
							2016

						
							
							2020

						
					

				
				
					
							
							Afghanistan

						
							
							11.2

						
							
							18.4

						
							
							
							Mali

						
							
							14

						
							
							27.4

						
					

					
							
							Angola

						
							
							23.2

						
							
							36

						
							
							
							Mauritania

						
							
							29.1 (2017)

						
							
							..

						
					

					
							
							Bangladesh

						
							
							18

						
							
							24.8

						
							
							
							Mozambique

						
							
							7

						
							
							16.5

						
					

					
							
							Benin

						
							
							14.5

						
							
							25.8

						
							
							
							Myanmar

						
							
							16

						
							
							35.1

						
					

					
							
							Bhutan

						
							
							..

						
							
							..

						
							
							
							Nepal (Republic of)

						
							
							20.7

						
							
							37.7

						
					

					
							
							Burkina Faso

						
							
							12

						
							
							22

						
							
							
							Niger

						
							
							10.2 (2017)

						
							
							...

						
					

					
							
							Burundi

						
							
							2.2

						
							
							9.5

						
							
							
							Rwanda

						
							
							..

						
							
							..

						
					

					
							
							Cambodia

						
							
							32.4

						
							
							78.8

						
							
							
							Sao Tome and Principe

						
							
							..

						
							
							..

						
					

					
							
							Central African Rep.

						
							
							3.1

						
							
							10.4

						
							
							
							Senegal

						
							
							25.7

						
							
							42.6

						
					

					
							
							Chad

						
							
							5.8

						
							
							10.4

						
							
							
							Sierra Leone

						
							
							..

						
							
							..

						
					

					
							
							Comoros

						
							
							..

						
							
							..

						
							
							
							Solomon Islands

						
							
							..

						
							
							..

						
					

					
							
							Dem. Rep. of the Congo

						
							
							..

						
							
							..

						
							
							
							Somalia

						
							
							..

						
							
							..

						
					

					
							
							Djibouti

						
							
							30.8

						
							
							59

						
							
							
							South Sudan

						
							
							3.5

						
							
							6.5

						
					

					
							
							Eritrea

						
							
							..

						
							
							..

						
							
							
							Sudan

						
							
							14.1

						
							
							28.4

						
					

					
							
							Ethiopia

						
							
							15.4

						
							
							24

						
							
							
							Tanzania

						
							
							13.5

						
							
							22

						
					

					
							
							Gambia

						
							
							21.4

						
							
							36.5

						
							
							
							Timor-Leste

						
							
							21.2

						
							
							29.1

						
					

					
							
							Guinea

						
							
							13.1

						
							
							..

						
							
							
							Togo

						
							
							11.3

						
							
							24

						
					

					
							
							Guinea-Bissau

						
							
							13.8

						
							
							22.9

						
							
							
							Tuvalu

						
							
							31

						
							
							..

						
					

					
							
							Haiti

						
							
							22.8

						
							
							34.5

						
							
							
							Uganda

						
							
							6

						
							
							19.9

						
					

					
							
							Kiribati

						
							
							18.7

						
							
							38

						
							
							
							Vanuatu*

						
							
							..

						
							
							..

						
					

					
							
							Lao P.D.R.

						
							
							21.9

						
							
							33.8

						
							
							
							Yemen

						
							
							..

						
							
							..

						
					

					
							
							Lesotho

						
							
							32

						
							
							43

						
							
							
							Zambia

						
							
							10.3

						
							
							19.8

						
					

					
							
							Liberia

						
							
							15.7

						
							
							25.6

						
							
							
							 

						
							
							 

						
							
							 

						
					

					
							
							Madagascar

						
							
							5

						
							
							..

						
							
							
							Weighted average

						
							
							13.7

						
							
							24.6

						
					

					
							
							Malawi

						
							
							6.3

						
							
							..

						
							
							
							Median

						
							
							14.1

						
							
							24.9

						
					

				
			

			Note: Median and weighted averages based on estimates including unpublished estimates for the full set of LDCs. 
* Graduated in December 2020. ".." Data not available

			Source:  Preliminary ITU estimates. Analysis carried out for the report based on national surveys and estimated growth from the last survey.

			Annex Table 3: Population within reach of transmission networks (%), 2020

			
				
					
					
					
					
					
				
				
					
							
							Country

						
							
							10 km

						
							
							25 km

						
							
							50 km

						
							
							100 km

						
					

				
				
					
							
							Afghanistan

						
							
							28

						
							
							56

						
							
							80

						
							
							94

						
					

					
							
							Angola

						
							
							13

						
							
							24

						
							
							31

						
							
							50

						
					

					
							
							Bangladesh

						
							
							59

						
							
							97

						
							
							100

						
							
							100

						
					

					
							
							Benin

						
							
							48

						
							
							75

						
							
							91

						
							
							100

						
					

					
							
							Bhutan

						
							
							33

						
							
							82

						
							
							99

						
							
							100

						
					

					
							
							Burkina Faso

						
							
							13

						
							
							28

						
							
							48

						
							
							77

						
					

					
							
							Burundi

						
							
							38

						
							
							95

						
							
							100

						
							
							100

						
					

					
							
							Cambodia

						
							
							54

						
							
							92

						
							
							100

						
							
							100

						
					

					
							
							Central African Rep.

						
							
							..

						
							
							..

						
							
							..

						
							
							..

						
					

					
							
							Chad

						
							
							15

						
							
							21

						
							
							37

						
							
							46

						
					

					
							
							Comoros

						
							
							99

						
							
							100

						
							
							100

						
							
							100

						
					

					
							
							Dem. Rep. of the Congo

						
							
							12

						
							
							23

						
							
							33

						
							
							54

						
					

					
							
							Djibouti

						
							
							75

						
							
							84

						
							
							94

						
							
							99

						
					

					
							
							Eritrea

						
							
							..

						
							
							..

						
							
							..

						
							
							..

						
					

					
							
							Ethiopia

						
							
							15

						
							
							43

						
							
							82

						
							
							97

						
					

					
							
							Gambia

						
							
							75

						
							
							97

						
							
							100

						
							
							100

						
					

					
							
							Guinea

						
							
							4

						
							
							14

						
							
							15

						
							
							22

						
					

					
							
							Guinea-Bissau

						
							
							24

						
							
							31

						
							
							59

						
							
							93

						
					

					
							
							Haiti

						
							
							36

						
							
							78

						
							
							97

						
							
							100

						
					

					
							
							Kiribati

						
							
							..

						
							
							..

						
							
							..

						
							
							..

						
					

					
							
							Lao P.D.R.

						
							
							26

						
							
							66

						
							
							96

						
							
							100

						
					

					
							
							Lesotho

						
							
							2

						
							
							20

						
							
							59

						
							
							100

						
					

					
							
							Liberia

						
							
							9

						
							
							12

						
							
							18

						
							
							36

						
					

					
							
							Madagascar

						
							
							17

						
							
							43

						
							
							79

						
							
							96

						
					

					
							
							Malawi

						
							
							19

						
							
							46

						
							
							91

						
							
							100

						
					

					
							
							Mali

						
							
							15

						
							
							29

						
							
							51

						
							
							88

						
					

					
							
							Mauritania

						
							
							12

						
							
							29

						
							
							48

						
							
							59

						
					

					
							
							Mozambique

						
							
							22

						
							
							46

						
							
							77

						
							
							98

						
					

					
							
							Myanmar

						
							
							30

						
							
							79

						
							
							99

						
							
							100

						
					

					
							
							Nepal (Republic of)

						
							
							48

						
							
							81

						
							
							93

						
							
							99

						
					

					
							
							Niger

						
							
							15

						
							
							28

						
							
							57

						
							
							57

						
					

					
							
							Rwanda

						
							
							50

						
							
							98

						
							
							100

						
							
							100

						
					

					
							
							Sao Tome and Principe

						
							
							46

						
							
							89

						
							
							94

						
							
							94

						
					

					
							
							Senegal

						
							
							36

						
							
							76

						
							
							95

						
							
							99

						
					

					
							
							Sierra Leone

						
							
							30

						
							
							53

						
							
							77

						
							
							97

						
					

					
							
							Solomon Islands

						
							
							11

						
							
							16

						
							
							24

						
							
							33

						
					

					
							
							Somalia

						
							
							3

						
							
							4

						
							
							7

						
							
							10

						
					

					
							
							South Sudan

						
							
							..

						
							
							..

						
							
							..

						
							
							..

						
					

					
							
							Sudan

						
							
							18

						
							
							37

						
							
							60

						
							
							85

						
					

					
							
							Tanzania

						
							
							14

						
							
							30

						
							
							55

						
							
							88

						
					

					
							
							Timor-Leste

						
							
							47

						
							
							91

						
							
							95

						
							
							100

						
					

					
							
							Togo

						
							
							40

						
							
							71

						
							
							93

						
							
							100

						
					

					
							
							Tuvalu

						
							
							..

						
							
							..

						
							
							..

						
							
							..

						
					

					
							
							Uganda

						
							
							33

						
							
							72

						
							
							93

						
							
							99

						
					

					
							
							Vanuatu*

						
							
							19

						
							
							27

						
							
							28

						
							
							29

						
					

					
							
							Yemen

						
							
							12

						
							
							30

						
							
							56

						
							
							88

						
					

					
							
							Zambia

						
							
							25

						
							
							48

						
							
							70

						
							
							95

						
					

					
							
							Weighted average

						
							
							28

						
							
							54

						
							
							73

						
							
							86

						
					

					
							
							Median

						
							
							25

						
							
							47

						
							
							79

						
							
							97

						
					

				
			

			Note: * Graduated in December 2020. ".." Data not available.

			Source: ITU.

			Annex Table 4: Number of data centres, April 2021

			
				
					
					
					
				
				
					
							
							Country

						
							
							Number of data centres

						
							
							Per 1 million people

						
					

				
				
					
							
							Afghanistan

						
							
							1

						
							
							0.03

						
					

					
							
							Angola

						
							
							6

						
							
							0.19

						
					

					
							
							Bangladesh

						
							
							23

						
							
							0.14

						
					

					
							
							Benin

						
							
							1

						
							
							0.08

						
					

					
							
							Bhutan

						
							
							3

						
							
							3.93

						
					

					
							
							Burkina Faso

						
							
							3

						
							
							0.15

						
					

					
							
							Burundi

						
							
							2

						
							
							0.17

						
					

					
							
							Cambodia

						
							
							6

						
							
							0.36

						
					

					
							
							Dem. Rep. of the Congo

						
							
							3

						
							
							0.03

						
					

					
							
							Djibouti

						
							
							1

						
							
							1.03

						
					

					
							
							Gambia

						
							
							1

						
							
							0.43

						
					

					
							
							Guinea

						
							
							1

						
							
							0.08

						
					

					
							
							Lao P.D.R.

						
							
							2

						
							
							0.28

						
					

					
							
							Madagascar

						
							
							1

						
							
							0.04

						
					

					
							
							Malawi

						
							
							1

						
							
							0.05

						
					

					
							
							Mali

						
							
							1

						
							
							0.05

						
					

					
							
							Mozambique

						
							
							6

						
							
							0.2

						
					

					
							
							Myanmar

						
							
							4

						
							
							0.07

						
					

					
							
							Nepal (Republic of)

						
							
							4

						
							
							0.14

						
					

					
							
							Rwanda

						
							
							1

						
							
							0.08

						
					

					
							
							Solomon Islands

						
							
							1

						
							
							1.49

						
					

					
							
							South Sudan

						
							
							1

						
							
							0.09

						
					

					
							
							Sudan

						
							
							1

						
							
							0.02

						
					

					
							
							Tanzania

						
							
							6

						
							
							0.1

						
					

					
							
							Uganda

						
							
							2

						
							
							0.05

						
					

					
							
							Vanuatu*

						
							
							1

						
							
							3.33

						
					

					
							
							Yemen

						
							
							1

						
							
							0.03

						
					

					
							
							Zambia

						
							
							4

						
							
							0.22

						
					

					
							
							Total

						
							
							88

						
							
							0.11

						
					

				
			

			Note: Data centres connected to the Internet. * Graduated in December 2020.

			Source: PeeringDB, available at https://www.peeringdb.com.
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					18	See https://gigaconnect.org/sierra-leone/.

				

				
					19	A neutral collocated data centre is not operated by telecommunication operators providing participants with the freedom to choose any operator, resulting in greater flexibility and lower costs. “Collocated” refers to the fact that the data centre accepts any company that wants to store its data and/or network equipment in the location.

				

				
					20	See https://assets.grab.com/wp-content/uploads/media/ir/Infographic.pdf.

				

				
					21	Organisation for Economic Co-operation and Development, Glossary of Statistical Terms, available at https://stats.oecd.org/glossary/detail.asp?ID=4721.

				

				
					22	For example, social media platforms such as Instagram account for one-third to one-half of all e-commerce transactions in Thailand. See https://www.smartbrief.com/original/2020/08/future-e-commerce-social-media.

				

				
					23	Including recently graduated Vanuatu (2020), still an LDC at the time of the assessment, and Samoa (graduated in 2014). Individual country assessments and relevant follow-up analysis can be accessed at https://unctad.org/topic/ecommerce-and-digital-economy/etrade-readiness-assessments-of-LDCs.

				

				
					-1	Telenor Group sells Telenor Myanmar to M1 Group. Press Release, 8 July 2021. Available at https://www.telenor.com/media/press-release/telenor-group-sells-telenor-myanmar-to-m1-group%E2%80%AF.
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