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Next Generation Internet as 
basis for empowerment and trust
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How come these guys didn’t think of that?

Source: http://www.michaelkaul.de/History/history.html
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Why Inclusion?

➡ ”The German coming to the Nordics” 
▪ Radio, Communications, Remote Sensing 
▪ Siemens, European Space Agency (ESA) 
▪ Telenor: 3G development (Kjeller)  

➡ The Nordics & Baltics 
▪ Internet to Europe (1973), Pioneers: Vint, Paal, Yngvar 
▪ .php, OpenSource, Linux, Skype, Spotify 
▪OperaSoftware, FAST Search 
▪ Nokia, Ericsson 
▪ Telenor, TeliaSonera 

➡ ”Internet to Africa” (2012) 
▪ Basic Internet Foundation (2014)
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2014: Basic Internet  
«Connect the 

Unconnected»
Kjeller



Internet of Things (IoT)

4

5G (6G)

Digital Inclusion

Sustainable Development Goals



Digital Transformation & Inclusion Apr2022, Josef Noll

The Internet of Things (IoT)

➡ IoT = 
▪Things + 
▪Internet + 
▪ Semantics 
➡ Things that 

communicate 
▪with Things: computer, 
▪understand the 
meaning, 
▪ takes own decisions
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Source: L. Atzori et al., The Internet of Things: 
A survey, Comput. Netw. (2010), doi:10.1016/ 

* security 
* privacy 
* dependability 
* context-aware  
* personalised

Things

Internet
Semantics
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Internet of Things (IoT)

➡ Interconnected power systems 
▪measure:  
‣ Voltage,  
‣ Frequency variation 

▪automatic control 

➡ Controlling home appliances 
▪Power consumers: 
‣ heat pump, water heater 

‣ car charger 

‣ washing machine, dish washer 

▪       Convenience & Security
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Internet of Things (IoT)
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Industry4.0 Smart City/
Future Home Society5.0

IoT

Societal Security 
Trust, Economics
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Automation will come
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Where can IoT help us?
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How can hand-crafting compete 
with automated industries?
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Significance

IoT security challenges 
➡ Mirai attack 
▪ “security by obscurity” 
▪different security viewpoint 

➡ “it is just the beginning” 
▪4x increase in capability in 2018
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[Source: https://krebsonsecurity.com/2016/10/hacked-cameras-dvrs-powered-todays-massive-internet-outage/ ]

16Oct2016

https://krebsonsecurity.com/2016/10/hacked-cameras-dvrs-powered-todays-massive-internet-outage/
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Trust for IoT

Wireless Train Coupling 
https://www.youtube.com/
watch?v=pMQ0CWzOKTI 
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SCOTTproject.eu 

https://www.youtube.com/watch?v=pMQ0CWzOKTI
https://www.youtube.com/watch?v=pMQ0CWzOKTI
http://SCOTTproject.eu
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5G: Speed, Bandwidth, latency and much more
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5G: Industrial Challenges

➡ enhances Mobile 
Broadband 

➡ massive IoT 

➡ ultra Reliable, Low Latency 
communication
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[source: Nokia https://networks.nokia.com/5g/get-ready]

URLLCmIoT

eMBB

https://networks.nokia.com/5g/get-ready
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5G - hva mangler vi

➡ #5GforAll 
▪radio interface: Large cell,   
low mobility sites (low density rural areas) 
▪ freemium model for access  
(freemium = free + premium) 

➡ Missing aspects in 5G 
▪ interface mobile-home network 
‣ we become network operators 
▪application-specific routing (service quality) 
▪ interference with unlicensed technologies
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5G for reaching the villages
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5G for school connectivity
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17

5G (6G)

Digital Inclusion

Sustainable Development Goals



Digital Transformation & Inclusion Apr2022, Josef Noll

Starting Point:
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Basic Internet -School Connectivity Sep2021, Josef Noll

“Our vision is  
to improve the life of every human  
through free access to information on the 
Internet….”
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Proof of concept
➡ Koye Secondary and Preparatory 

School 
▪connected as part of African 
Innovation Week 2019 
▪using mobile network
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Ethiopia did it!

➡ COVID-19 response 
▪“free access to health & education” 
▪“zero rating” 
‣ Health (MoH): MoH.gov.et  
‣ Ephi.gov.et & Covid19.et 
‣ Education: National Digital Library 

NDL.ethernet.edu.et 

➡ follow-up from discussions after African 
Innovation Week (AIW2019)
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Public Opinion on SDGs 
(afrobarometer.org )

➡ Priorities by people in Africa 
▪decent work 
▪zero hunger  
▪good health  
▪…
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https://blogs.worldbank.org/africacan/how-do-africans-priorities-align-with-the-sdgs-and-government-performance-new-results-from 
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http://afrobarometer.org
https://blogs.worldbank.org/africacan/how-do-africans-priorities-align-with-the-sdgs-and-government-performance-new-results-from
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Summary 
“Access, Skills, Regulations & Inclusion”

• Technology meets global challenges 
➡ Billions of sensors  <=> electronic waste 
➡ Cyber-/IoT-security  <=> Trust and Societal Security 
➡ Automation, Industry4.0 <=> Trust and Transparency 

• Digital Cooperation 
▪ “Free access to information on the Internet” 
▪ Internet & technology for the society 
➡ Project 1: IoT (AI, ML) for Ethiopia 
➡ Project 2: School Connectivity
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Where can 
IoT help us?

5G for school 
connectivity
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Background Slides



Digital Transformation & Inclusion Apr2022, Josef Noll

45 schools connected Sep/Oct 2021

- parallel to 
GIGIconnect first 
phase 
- 5 Mbit/s over 
LTE (dedicated SIM 
cards) 
- 58 USD/month 
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Siaya county

Kisumu county

sponsored by our  
premium partner Homa Bay county

45 schools,  
27501 students 
connected Sep/Oct 2021

https://basicinternet.org/premium-partner-dent-wireless/
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➡ wireless information 
spot (InfoSpot) 

➡ Reaching out >20 km 
to mobile network  

➡ Affordable solution: 
OPEX <20 USD/
month
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WiFi

3G/4G (UMTS/LTE)

Internet link 

LNCC
network controller

Society Server

Raspberry Pi 3+
hAP ac²

Solving the challenge of access
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“Connect the Unconnected” 

Izazi
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Village office

Antenna

Installation time: 1,5 h 
catching the signal from the Vodacom 
tower in Migoli (~10km away)
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Mbaash (Selela) 
Medical Dispensary
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The mobile phone has  
replaced the machete 
(even in places without Mobile Broadband)



What is SESA?

SESA is a collaborative project between the 

European Union and nine African countries 

(Kenya, Ghana, South Africa, Malawi, Morocco, 

Namibia, Tanzania, Rwanda and Nigeria) that aims at 

providing energy access technologies and 

business models that are easily replicable and 

generate local opportunities for economic 

development and social cohesion in Africa. 

Smart Energy Solutions for Africa

https://sesa-euafrica.eu 

https://sesa-euafrica.eu


The technologies on focus

Decentralised renewables 
(Solar PV)

Second life electric vehicle (EV) 
batteries for stationary energy 

storage

Waste/Biogas-to-energy 
systems

Climate-proofing, 
resilience and adaptation

Smart micro-grids
Rural internet access & 
free Energy information

our 
contribution
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Nextcloud.BasicInternet.org  
open documentation (registration) 

31

http://nextcloud.BasicInternet.org

