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Background and Motivation
• Nearly half of the world population lacked access to the Internet in 2019, with most of these people 

living in the rural and remote areas of developing economies. 
• Traditional telecommunications service providers are often reluctant to extend services to rural, remote 

and/or sparsely dense areas, due to low(er) return on investment.
• Consequently, the broadband infrastructure is often incomplete, the main backbone network does not 

reach all people’s vicinities, especially in rural and remote areas. 
• This scarcity of last mile infrastructure accounts partly among the reasons why about half of the 

population was left unconnected in 2019. 
• Bridging the digital divide is a social and economic imperative considering that health, education, 

government and other services and applications rely on affordable, reliable and high-speed connectivity 
to serve communities around the world. This implies closing the connectivity gap and spreading last mile 
networks and services.
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Last Mile connectivity Toolkit 

• Last Mile Connectivity Solutions Guide provides ways of identifying the 
unconnected areas and selecting sustainable technical, financial and regulatory 
solutions to ensure affordability and accessibility to relevant connectivity services. 
The Last Mile Connectivity Solutions Guide was developed to help accelerate 
actions to address last-mile Internet connectivity issues in situations that include a 
lack of network infrastructure and with a view to encouraging more affordable 
service delivery. The solutions guide presents: 

• Key challenges to address the connectivity gaps and for scaling and sustaining the 
connectivity;

• Key technologies, policies and business models to build and expand last mile 
connectivity, especially in rural and remote areas;

• Collaborative strategies to ensure that people at the bottom of the social pyramid 
achieve reliable and meaningful connectivity;

• Case studies of successful rollout of last mile connectivity projects deployment. 
• Accessible at: https://www.itu.int/en/ITU-D/Technology/Pages/LMC/LMC-

Home.aspx

https://www.itu.int/en/myitu/Publications/2020/12/16/09/24/Last-mile-Internet-Connectivity-Solutions-Guide-2020
https://www.itu.int/en/myitu/Publications/2020/12/16/09/24/Last-mile-Internet-Connectivity-Solutions-Guide-2020


Step 1: 
Identify digitally 

unconnected (and 
underserved) 
geographies

Step 2:
Review options from 

existing solutions

Step 3: 
Select sustainable 

solutions by matching 
viability subject to 

constraints

Step 4:
Implement interventions 

to extend sustainable 
connectivity service

1a – Understand background 
challenges in mapping access 
and adoption
1b – Select a top-down and/or 
bottom-up mapping approach
1c – Map key elements: 
network infrastructure assets, 
potential demand and financial 
viability, and constraints on 
technology options

2a – Review the case study 
database of last-mile 
connectivity solutions 
2b – Utilize the 
categorization/typology of 
interventions 
2c – Understand the main 
characteristics of, and trade-
offs between, different 
interventions 

3a – Select an affordable last-
mile connectivity solution
3b – Identify the components of 
an appropriate last-mile 
connectivity solution
3c – Draw up the decision matrix 
for feasible solutions
3d – Adopt additional tools to 
assess solutions

4a – Options for intervention –
Introduction
4b – Options for intervention –
Market efficiency actions
4c – Options for intervention –
One-time financing (smart 
subsidy)
4d – Options for intervention –
Recurring financing / subsidy 
4e – Examples of options (from 
case study submissions)

Steps for connecting the unconnected 
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Components of a 
Sustainable (Last-Mile) 
Connectivity Solution

• Affordability – Ensuring that connectivity service user pricing falls within a given 
affordability threshold, such as the 2 per cent of monthly GNI per capita for 1GB of 
mobile broadband data discussed above. 

• Usage – Identifying the applications and services that need to be available to the 
locality and in local  language, the digital literacy, user perceived value, and the level 
of QoS that those applications and services require.

• Financial viability –Measuring the economic viability for private investment of the 
connectivity service, based on estimates of ARPU, availability of backhaul / middle-
mile connectivity, options for different local access technologies and the potential 
level of the service’s QoS.

• Structure – This involves articulating the service delivery business model and 
identifying any  policy and regulatory constraints on the model and technologies 
utilized 

• Sustainability – This requires an understanding of the service’s revenue model,  any 
policy and regulation that can help extend the connectivity to the unconnected (e.g., 
innovative financing, special licensing, tax alleviation, adoption of new technology, 
etc.) and any other factor such as the network maintenance/upgrade, availability of 
electricity, etc.
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Policy and regulatory actions that expand economically feasible service provision by encourage market expansion and deployment by 
addressing market failure. 

Market efficiency and expansion interventions (non-
financial) Examples

Improve market information data resources on, for example, network coverage, 
infrastructure assets, population density and income, and grid electrification, in 
order more accurately to identify populations without coverage and the solutions 
they need

The GSMA Mobile Coverage Maps can improve the efficiency of MNO infrastructure 
investment and help other stakeholders to strategically target their activities; Germany’s 
infrastructure atlas, the central information and planning tool for broadband expansion in 
Germany, contains data from more than 1 500 network operators and the federal, state, 
district and local authorities; California’s order to create a shared database/census of utility 
poles and conduit; for other open telecom data examples, see Steve Song’s Open Telecom 
Data work

Authorize specific licences for rural areas with simplified requirements

Tanzania’s authorization of a test for licensing in rural areas of a micro MNO model (see LMC 
case study); India’s experience with Bluetown and permission for wireless ISPs to serve as 
managed hotspot service providers serving low-income communities (see LMC case study); 
Peru’s example with a rural mobile infrastructure operator licence (see LMC case study) 

Options for policy interventions: Market efficiency example 

Market efficiency interventions and their applicability to different (last-mile) connectivity models

https://www.mobilecoveragemaps.com/
https://www.bundesnetzagentur.de/DE/Sachgebiete/Telekommunikation/Unternehmen_Institutionen/ZIdB/ZIdB-node.html
http://docs.cpuc.ca.gov/PublishedDocs/Published/G000/M191/K656/191656519.PDF
https://opentelecomdata.org/
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Last Mile 
connectivity 

Toolkit 

• To complement the Last Mile Connectivity Solutions 
Guide, a range of resources are being developed to help 
Member States address last-mile connectivity challenges, 
including a database of case studies ( LMC Case Studies 
Database)  and capacity-development courses on last mile 
connectivity. 

• The Broadband Connectivity toolkit also includes 
methodologies for technology selection and cost 
estimation in the following cases:

• Building broadband access networks in localities;
• Connecting schools, hospitals or other specific 

objects to broadband transport backbones;
• Building local area networks (LAN) in the buildings.

• Example: the school connectivity broadband calculator ( 
https://connectschools.online/) aims to select a set of 
appropriate technologies and adequate topology to 
connect multiple schools to the Internet and to estimate 
the cost of connecting those  schools. 

https://drive.google.com/open?id=11OX2LEXxzll3N7wOZ21iDxIq-FBda_K3EJsmy6tMbBI
https://academy.itu.int/training-courses/full-catalogue/emerging-technology-last-mile-connectivity
https://connectschools.online/
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