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Energy- and Digital-Equity?
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96% in dev  
countries

https://www.itu.int/hub/2021/11/facts-and-
figures-2021-2-9-billion-people-still-offline/  

1.2 
billion

733 
million

679 
million

People without electricity
People not using Internet

2010 2020 2030 
(trend)

2.9 
billion

2010 2021
2030 

(hope)

4.9 
billion

? 
billion

https://www.worldbank.org/en/news/press-release/2021/06/07/report-
universal-access-to-sustainable-energy-will-remain-elusive-without-
addressing-inequalities

[WorldBank 2021]
[ITU 2010, 2021]

SDG 9c calls for universal, 
affordable internet access by 2020

SDG 7.1 calls for universal 
access to …. energy by 2030

https://www.itu.int/hub/2021/11/facts-and-figures-2021-2-9-billion-people-still-offline/
https://www.itu.int/hub/2021/11/facts-and-figures-2021-2-9-billion-people-still-offline/
https://www.worldbank.org/en/news/press-release/2021/06/07/report-universal-access-to-sustainable-energy-will-remain-elusive-without-addressing-inequalities
https://www.worldbank.org/en/news/press-release/2021/06/07/report-universal-access-to-sustainable-energy-will-remain-elusive-without-addressing-inequalities
https://www.worldbank.org/en/news/press-release/2021/06/07/report-universal-access-to-sustainable-energy-will-remain-elusive-without-addressing-inequalities


Business model?
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Catalysts for the SDGs?

Role of Internet?
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Bærekraftsmålene i Afrika 
(afrobarometer.org )
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https://blogs.worldbank.org/africacan/how-do-africans-priorities-align-with-the-sdgs-and-government-performance-new-results-from 

decent work 57%

31%

27%

26%

24%

24%

21%

zero hunger

good health
peace & jus
industry 
clean water

no poverty

qual. edu

22%

clean 
energy 13%

4%

3%

2%

1%

nice to 
have

need to 
have

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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Catalysts for the SDGs?
SDG 1.4 Equal access to 
basic services 

SDG 4.A Education 
facilities for effective 
learning for all 

SDG 5.B Use of enabling 
technologies 

SDG 9.C universal and 
affordable access 

SDG 16.10 ensure public 
access to information  

SDG 17 Partnerships for 
the Goals
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Role of the Internet?

Doreen Bogdan 
Secretary General ITU

Empower 
my dreams

World Summit of the Information Society - WSIS 2023
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➡ Western World 
▪ fixed & mobile & work - about 100-200 USD/family 
▪       17.000 base stations,        EU: 421.000 towers [Statista] 

➡ Example: Tanzania 
▪ large distances (3 x size of Norway) 
▪ expensive access 
▪ negligible fixed broadband 

▪ ability to pay: 10-20 USD/family 

➡ Europe vs Africa 
▪ 6.8%         vs  20% of land area 
▪ 746 million vs  1.3 billion (2018) 
▪ 112           vs     43 people/km2 [Worldbank, Statista]
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NO:  
17.000 base 
stations (2022)

https://event.tu.no/filer/
insidekonf_v_2019/
Eivind_Mikkelsen_Trenger_Norg
e_100.000_basestasjoner.pdf 

How to “Connect the Future” and 
“Empower my Dreams”

“RoI in Africa is 3% of 

RoI in Europe”

Business model?

https://event.tu.no/filer/insidekonf_v_2019/Eivind_Mikkelsen_Trenger_Norge_100.000_basestasjoner.pdf
https://event.tu.no/filer/insidekonf_v_2019/Eivind_Mikkelsen_Trenger_Norge_100.000_basestasjoner.pdf
https://event.tu.no/filer/insidekonf_v_2019/Eivind_Mikkelsen_Trenger_Norge_100.000_basestasjoner.pdf
https://event.tu.no/filer/insidekonf_v_2019/Eivind_Mikkelsen_Trenger_Norge_100.000_basestasjoner.pdf


What if …
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We revisit access

We decentralise the Internet

We use Universities to connect
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Solving the Access

➡ 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
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Let’s configure
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➡ Antennas 
➡ Local Network Control Centre (Router) 
➡ Raspberry Pi
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Systemoversikt trådløs 
informasjonsspot i en skole
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WiFi out

3G/4G (UMTS/LTE)

Internet link 

LNCC
network controller

Society Server (RPI)

Raspberry Pi 3B+
RDB52G/
hAP ac²

Målsetning
- tilbyr WiFi for en skole
- fokus på informasjon
   på skoleserver
- “informasjon på internett”
  gjennom søk 
- Youtube, HBS,… gjennom 
   voucher
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Configuration today

➡ Antenna, catching the mobile signal from the mobile 
radio tower and converts to mobile Internet 

➡ Local Network Control Centre (LNCC):  
▪ Router with whitelist handling and 
▪ Signalling connecting to Basic Internet backend system for 

vouchers 
▪ Scripts for update of whitelist 

➡ Raspberry Pi (RPI) - School-/Community Server  
▪ local information free available for everyone 
▪ Course to create a web page (Wordpress) 
▪ Upload & sharing data locally (Nextcloud)
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WiFi

3G/4G (UMTS/LTE)

Internet link 

LNCC
network controller

Society Server

Raspberry Pi 3+
hAP ac²
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Backend System 
(for information)
➡ Information for configuration http://

Nextcloud.BasicInternet.org 
▪ specific for each region, e.g. Kenya with AHERI = KEA, Gambia 

with IAC = GMI, Tanzania SchoolConnectivity TZS 
▪ own configuration files for Antenna, LNCC, and course for RPI 

➡ Open information packages on health, ICT,... http://
Yeboo.BasicInternet.org  

➡ Voucher system to have e.g. 1h, 4h, 24h access 
▪ Creating vouchers: http://voucher.Basicinternet.org 
▪Wiki with explanations on how to create vouchers: http://

voucher.BasicInternet.org       
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http://Nextcloud.BasicInternet.org
http://Nextcloud.BasicInternet.org
http://Yeboo.BasicInternet.org
http://Yeboo.BasicInternet.org
http://voucher.Basicinternet.org


Participating Energy & SocietalSecurity Mar2023, Josef Noll

Antenna configuration

➡ Connect cables 

➡ Open http://Nextcloud.BasicInternet.org 
▪ login: VGS 
▪ passwd: *** 

➡ Goto files 
▪ 01-Mikrotik_LTE_antenna 
▪ follow 00ReadmeConfig_latest.md
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port 1 PoE

Internet antenna

power

PC med 
Winbox.exe

http://Nextcloud.BasicInternet.org
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Nextcloud = 01-Mikrotik_LTE…
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Control the LTE antenna configuration 
Nextcloud = 01-Mikrotik-antenna = 01Control.md
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Configuration of LNCC

➡ Cabling 
▪ Port 2 to PC 
▪ Port 1 to Internet (via 

router) 

➡ Follow-steps in  
▪ Nextcloud = 

2022_GMI_LNCC_config =  
00_LNCC_GMI_config_lates
t.md
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port 2

LNCC

PC med 
Winbox.exe

port 2 til PC

port 1 til internett
internett
tilgang 

… 10 kabel ….
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LNCC config
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Replace with  
GMI-02-sstpkenyaXX.src (your LNCC)



Participating Energy & SocietalSecurity Mar2023, Josef Noll

Test configuration of LNCC
➡ Nextcloud = 2022_GMI_LNCC_config = 02-Control_LNCC.md
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Raspberry Pi (RPI) config

➡ Unpack and set together 

➡ Copy SD card (SD Card 
Copier) 

➡ Information on  
▪ Nextcloud = Yeboo = ICT-

Communications = 
Readme.md 

▪ See other information
21
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Final check

➡ Connect all cables 
▪ Insert SIM in antenna (or Internet 

cable into port 2) 
➡ Connect with your phone to 

SSID BasicInternet 
▪ Click “Free Access”  
▪ Connected to Raspberry Pi 

➡ Add voucher 
▪ Connect to NRK.no … (open 

Internet)
22

WiFi

3G/4G (UMTS/LTE)

Internet link 

LNCC
network controller

Society Server

Raspberry Pi 3+
hAP ac²

http://NRK.no
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Get involved and “Connect the Future” 
http://BasicInternet.org/get-involved 
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10 schools 
10 131 students

Q1.2021

55 schools 
37 632 students

Q4.2021

105 schools 
77 632 students

Q4.2022

2 000 schools 
1 820 000 
students

Q4.2024

1800 USD/installation

3 000 USD/installation
2500 USD/installation 

4 $/student

1100 USD/installation 
0.6 $/student

http://BasicInternet.org/get-involved
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Esilalei
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Lake 
Manjara

Esilalei

Mto wa 
Mbu

Esilalei (2019) 
120 W solar panel,  
light & connectivity
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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)

Mbash - primary health station
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- Antenna in 6 m height 
- Reaches Tigo tower > 20 km away

Tigo 
Tower

Lake 
Manjara

Serengeti Selela

Mto wa 
Mbu

“Connect The Future” 
Selela Market Place

antenna 
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“Connect the Future” 
Izazi

27
Village office

Installation time: 1,5 h 
catching the signal from the Vodacom 
tower in Migoli (~10km away)

antenna 
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Migoli, Nyerere High School - 2019
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1271 pupils, 34 full-time teachers 
9 m pole (above trees) base to connect  
- Migoli health station 
- Migoli village office
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antenna 
Phase III TZ (2023) - 300 schools


