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Grand Challenges

® Grand Challenges
= Climate, CO>
= Resources (radio, minerals)
» Kobald (East - DR Congo)
= Societal Divide

® Energy
= Transition to renewable Energy
¢ Digitisation
= Mobile Networks
= |oT, Automation
® Society
Inequality, Divide

Societal Empowerment through Energy and Information

Jan2021, Josef Noll



Addressing Education 5.0 and Global Challenges

= Cognitive skills
= literacy and numeracy
= critical thinking
= problem solving

= Social and emotional skills
»empathy, teamwork
= leadership, cultural awareness
= fraternity & social friendship

= Global challenges
= Climate, Sustainability (SDGs)
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Norway - Nordics/Baltics Europe

Bl RG Continental Europe (UCTE)
Norway B8 RG Nordic
S B RG United Kingdom
o 95% of produced electricity is hydropower M RG Ireland
Bl RG Baltic L4

e Sales of cars (Dec2020):
-1 60% electric, 20% hybrid
- 12% petrol, 8% diesel

e almost all heating is electrical

e about 10-15% electricity export in generator/consumer balance
® |nterconnections with UK, DE, NL, DK, SE, Fl
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Inclusive Development Performance and Interpersonal Trust

B Advanced Commonwealth Emerging Emerging Latin America Middle East, Sub-Saharan
Economies of Independent and and and the North Africa Africa
States Developing Developing Caribbean and Pakistan
Asia Europe
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Area 1: Energy transition - climate crisis
Quic_k clay land slide in Gjerdrum Norway, Dec2020
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Research Areas Iin Energy

® Change in generator/consumer balance
= Prosumers
= Electric cars as battery banks

® [ack of investments to cover consumption peaks in production
= Flattening the power peaks in the morning & afternoon

= Cope with seasonal changes
= Grid stability

® (Conversion of transport sector
= “no more petrol/diesel cars by 2025”
= all public-purchased cars are electrical by 2022
= access to cities (Bergen, Oslo) only by zero-emission vehicles
= electric/hydrogen ferries

[Source: Wikipedia]
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900 —
Electricity variability
Ny : 700
® Strong variation during the year
= heating with electricity 600
® g 500 -
400
300 {4
200
Monthly mean temperature Jrlandet 100
Maned Mai Juni Juli Aug Sept Okt Nov Des Jan Feb Mars April
Middel, °C 77 10,1 144 142 106 76 -1 -3,7 1,6 -0,5 2,1 7,2 0
Normalar, °C 87 114 127 129 99 69 26 05 -07 -03 14 41 20 24 28 32 36 40 4 48 52 4 8 12 16
week number

https://www.sintef.no/globalassets/project/eldek/publisering/stromforbruk-i-norske-husholdninger.pdf
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What has happened on 3-5Jun20207?

e See: SE-NO, DK-NO

Norway exchange 1-5Jun2020
250 .— NO-DK — NO-NL — NO-SE
0 l
, V
-750 VL —A — 4
-1500 [ WM oaal \ AN
-2250
-3000  Hrrrrm—————————i————————————————— s
6/1/20 6/2/20 6/3/20 6/4/20 6/5/20 [https://www.nordpoolgroup.com/historical-market-data/ -retrieved 220ct2020]
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Control and access in the Smart Home

Consumer
Electronics

Goal: Grid stability

e Smart home and grid stability
=energy devices: heating/cooling, car charging
= “gracefull degradation”

® Access to information
=Who (sensor, person, service)
=what kind of information
=from where

< Smart Home ™

_—-"'/ |

< Homc log@

e Attribute-based access (/p;)\_,,gr\y > (Heatpump ) <
. . . \ m
=role (in organisation, home) segontrol#® ( ( Warm water )~
: Smart grid £ statlstlcal\vv =
VICe, network operator \ d_at_a » home owner

security tokens
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Area 2: Information as
basis for empowerment

Internet Statistics
Q3.2020

India:
40,6%
47,1 Y%

have used
Unconnected \ the Interne

iy "
Steve Crocker

.

-J—I—_I-L‘,- R —
51dils.COm

http/internetworld:
Q3.2020

fa
BEN

Jon Postel \ _ ____

I.I -I -
.E':|"; fF 2

Vinton Cerf

ASIA INTERNET USE, POPULATION STATISTICS DATA ST

AND FACEBOOK DATA - JUNE 30, 2020 B 07

ASIA Population Internet Users, | Internet Users Penetration Users ';f;lb:;_k ncie 1t
(2020 Est.) (Year 2000) 31-MAY-2020 % Population | % Asia 2020 . . . .
Source: http://www.michaelkaul.de/History/history.html
India 1,380,004,385 5,000,000 560,000,000 406 %| 24.3%| 251,000,000
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About the Basic Internet Foundation g

e Information is the basis for education, health and
entrepreneurship

e Digitalisation is the engine of economic growth and r 1973: Internet to
o wellbeing of people Kjeller/Europe
o Sustainable development requires digital inclusion, X
« which necessitates Internet for all 1994: Opera Software
 Impact lives of the unconnected 3.5 billions of people i |
world Norge 2014: Basic Internet
Norway «Connect the Unconnected»

Kjeller

o University of Oslo (UIO/UNIK) and Kjeller Innovation
co-founded the Basic Internet Foundation

= "Internet Lite for all”
= free access to information for all

o, KJELLER

INNOVAS|ON

Societal Empowerment through Energy & Information Jan2021, Josef Noll



United Nations
Sustainable Development Goals
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Showcase

Affordable Energy & Internet Lite for All
the catalysts for the goal

GENDER
EQUALITY

QUALITY
EDUCATION

GOOD HEALTH
AND WELL-BEING

PEAGE, JUSTICE
1 REDUCED AND STRONG

9 INDUSTRY, INNOVATION
AND INFRASTRUCTURE

INEQUALITIES INSTITUTIONS

e Y,

A 4

rgy & Internet Lite for All

Target 9.C Target 16.10
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“Non discriminating
access” project

= funded by RCN and
Mfa/Norad (14.9 MNOK
for 2017-2020)

= Tanzania: digital health
= Mali: energy

DECENT WORK AND
ECONOMIC GROWTH

1 PARTNERSHIPS
FOR THE GOALS




SDGs addressed [ LSS

by B5G and 6G & _¥_.

= SDG 9.C:
Significantly increase access to information ® SDG 7.1 By 2030, ensure universal
and communications technology and strive to access to affordable, reliable, and

provide universal and affordable access to the

Internet in least developed countries by 2020 modern energy services

® SDG 7.2 Increase substantially the

- SDG 16.10: share of renewable energy in the
Ensure public access to information and global energy mix by 2030
protect fundamental freedoms, in accordance with ® 7.b By 2030, expand infrastructure
\r:v?‘;cri]onal legislation and international agreements and upgrade technology for

| supplying modern and sustainable
»16.10.2 Number of Countries that adopt and

implement constitutional, statutory and/or policy energy serV|ce_s for all in developing
guarantees for public access to information. countries, particularly LDCs and SIDS
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decent work
PEACE AND JUSTICE 26%

STRONG INSTITUTIONS

9 ko mm?l":u?rm 24%
24%
TR ave
o
(el -
I
I 20/, Zice to
| i

hitps://blogs.worldbank.ora/africacan/how-do-africans-priorities-align-with-the-sdgs-and-government-performance-new-results-from
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Public Opinion on SDGs
(afrobarometer.org )

= Priorities by people in Africa
= decent work
=Zero hunger
= good health



http://afrobarometer.org
https://blogs.worldbank.org/africacan/how-do-africans-priorities-align-with-the-sdgs-and-government-performance-new-results-from

DECENT WORK AND
ECONOMIC GROWTH

Example: Decent Work

= Centre for Monitoring the Indian Economy:
= 31 million people seeking actively for work

= 11 Million jobs lost in 2018
=9 Million in rural areas
= 8.8 Million women lost work

= 31 Million look for work

= most of them in RUrban area
=from 80/20% Rural/Urban to
=70/ 15/ 15% Rural / RUrban / Urban

= How can we create a sustainable future for the young ¢

= Rural

= RUrban (Smart Cities) Josef Noll @josefnoll - Feb 8

Dystert lesing | dagens @Aftenposten om at 11 Mio jobber gikk tapt | == | 2018, og at
80% av de som mistet jobben var #Kvinner. Knapt 90% av jobber forsvant | Landsbyer.
#Digitalinclusion #InternetLite #DigitalEmpowermentPlatform @dagiulstein @NorwayMFA

@nikolaiastrup
| ike 17




Area 3: Research Topics in Digital Inclusion

8 Rogathe Severe® @ROGATHESEVERE1 - Sep 11

There's a lot for women to benefit from technological leaps and digital
integration. Thank you @CateKimambo @Basic4all for enlightening us
on Community networks and women digital integration
#AruWSIG20 #Facebook #ICANN #AFRINIC #L10nlab
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Norwegian Ministry

Digital transformation and development polic? o ferdmnatar:

LN

pc0?®”
- Rep()rt tO the Parliament Of Norway Meld.. St..1‘|{2019-2020) Report to the Storting (v:;hite pap«r
Meld. St. 11 (2019-2020) Priorities Digital transformation
= Access, skills, regulations, inclusion and development policy oi\S

= Gender divide: “Boys have the toys”
= digital divide In devices and
= mobile broadband access

= Integrated model for digital inclusion
= School connectivity (SDG 4.A.1)

= Knowledge Portal as facilitator

= Knowledge transfer

= Community involvement

https.//www.regjeringen.no/no/dokumenter/meldst11_summary/id2699502/?ch=1
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Examples: Address real-world challenges of connectivity and access to
information for everyone and by everyone

Digital

Digital Digital Employm

Health Education

Wireless and wired

loT
Plaksha University:

“all our outcome is digital”
- empowering the society

Authentication/
Security

Machine Learning/
Al/Data Science

Content management,
Business and Society

T . Deployment and
Technology development Pilot implementation

"Iinterdisciplinary projects with social impact with sustainable business models”

Internet Lite Access and
National Knowledge Portal

[Source: Shalini Sarin, Plaksha]
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U10 ¢ Institute of Health and Society

University of Oslo

Example: Digital Health Promotion and Community Involvement
Providing the information through animations

A Mwanro Afva  Kuhusu  Wasiliananasi  Repoti-  Videos-

- Epuka Tegu

% Enelish

- W

Kisababishi ya Tegu Dodoso ya Tegu
Tafadnall jaza utaftl kKuausu Tegqu

LI Jinzla vake nl Igl?

LAYy Me
“ D) ke

A) M
K) Ha
Moo hapa attwac 122ma saliem, hugahanisha hinadama kbmena vinava sana. ) s
Hadasm mipata minyoa haa ko kala nyama va nonnews mbechi an iziyosm .
e T ¥ yEmayanz Y Ja! Umewv:zhi kusik
vizirl, venye malengelenge va mnyon (avats). Ndani ya uhimbo wa binacdzrm, wanyama ain

malengelenge hayn mtaks katlkea nyama ko ehiciza loveave ukaita wa nhunba

a3 Jeatanyiks minyoo ambae hukea as latags maya.. ' A)H3Ivo 0

Je, umewszhi kusikia kuhusu minyco aina ya tegu?

[Source: Christine Holst, UiO (Nov2019)]



= 1G-3G: Speed, flexibility
= 3G-4G: Service view

= 5G: Industrial

= Business challenges

=ownership

= 6G: Societal
= sustainability

(5G) and 6G: Digitisation of the Society

Services & Society

4G
3G UMTS
2G GSM
[adapted from Per Hjalmar
1G -IMT i ’ Lefe, Telenor, 2000]
1970 1980 1990 2000 2010 2020 2030 1

Societal Empowerment through Energy & Information

Sustainability, SDGs
Societal challenges

. 3

Industrial challenges,
loT

Mobile broadband
services

=

Web, Multimedia,
Communications

@

Mobile telephony, SMS,
FAX, Data

2

Mobile telephony

Jan2021, Josef Noll




Providing 6GforAll

= Free access to Information (Internet Lite)
= 1) Access - one Information Spot per village
= 2) Skills - Health, Education, Agriculture
= 3) Regulations - Freemium model

=4) Inclusion -
Free access for all #LeaveNoOneBehind

= Internet Lite & Freemium model for access
» free access to National Knowledge Portal for all
= premium access to broadband
= sustainable solution




5G network slicing for
Free Access to Information for All

i |
The
[Envision a world of free access
Doin our quest to make this ‘
laims at optimised content
| delivery on capacity-limited
networks:
The Foundation will offer free
access to Information
(Infolnternet) as a carrier of

nnnnnnnnnnnnnnnnnnnnnnnn

rmms i o i I CO m m u n icat i O n y
Mobile Broadband Internet,

| Entertainment
g
Massive Io Automation,

5G Networki ng Manufacturing,
Retall

Software-enabled routi

‘7 Autonomous systems
Reliable™@ ultra Iow Iatency Health/Medical
Alarm, Infrastructure
0101 ——
g) (1) 8 2) Information
Free access to information (text & pictures)

for all

/\
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Example:
an InfoSpot for
every village

Internet Link D-1
RBSXTR&R11e-LTE (129§)

Society

Server
—
=

minimum |
system

Battery power

H
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“Connect the Unconnected”

#Digital Inclusion
#Societal Empowerment

#Digital Health
#Women and Girls



http://BasicInternet.org
ttps://twitter.com/@Basic4all
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http://BasicInternet.org
ttps://twitter.com/@Basic4all

Meaningful connectivity_to the Internet and skills
for using an appropriate device with enough data
and a fast connection.

india.gov.in

\\
e\
Informatlon\ \NO(\‘(\\J\\ national portal of india
- education 1(\)‘5" ‘ 0(“\6“
- health 0
National
Knowledge
Portal
Access Data
- availability - innovation
Free A mclusnon - governance ja\e

N atIOna| Kn OW|edge POI’ta| . net Societal Empowerment through Energy & Information Jan2021, Josef Noll
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http://NationalKnowledgePortal.net

MY GOVERNMENT PEOPLE GROUPS KNOW INDI

& Agriculture o Art & Culture @ Commerce
Search - Keyword, Phrase

0O Communications = Defence 7= Education

j‘l": Digitol India mm‘,,'&'{:‘m"‘“ 4 Environment & Forest il Finance & Taxes i1 Food & Public Distribution

(G2 & Information Technology
@ Foreign Affairs ili Governance & Administration < Health & Family Welfare

S & Home Affairs & Enforcement @& Housing fll Industries

w J'{ ol \ﬁ ‘).( ' — ] Infrastructure @ Information & Broadcasting % Labour & Employment
/ - & Law &Justice & Power & Energy 3% Rural

= Science & Technalogy & Social Development o Transport

¥ Travel & Tourism €=} Youth & Sports

Why are 59.4% not using the Internet?
- access: network, device

- electricity/charging

- perceived value

- focus

Internet Statisticsl

Q3 2020 Societal Empowerment through Energy & Information Jan2021, Josef Noll




“Internet Lite” and the Freemium Model
free: Lightweight Protocols & premium: for broadband

https://basicinterne " ~t~rnet-lite-to-the-migoli-high-school/amp/

Inte

https://basicinternet.org/internet-lite-to-the-migoli-high-school/

INTERNET LITE TO THE MIGOLI HIGH
SCHOOL

By josef 4 May 2019 Uncategorized

The Migoli High School has 1271 pupils (Apr2019) and 35 full-time teachers. The high school is located about 3
km outside of Migoli in the Iringa district in Tanzania.

Migoli (Nyerere High School)

Basic Internet Foundation

Internet Lite to the Migoli High School

(::) josef

The Migoli High School has 1271 pupils (Apr2019) and 35 full-time teachers. The high school is located about 3 km

; ago

outside of Migoli in the Iringa district in Tanzania.

1271 pupils, 34 full-time téaéhars
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Solutions for ~3.5 Billion non-digital people india.gov.in

national portal of india

1) Value proposition:
v Freemium access: Free access to digital education, health, online
learning and skills development,
v Local empowerment, Relevant content (Village empowerment)

2) Technology and Capacity to absorb digital technologies
v Local Info Spots connected to schools, health dispensaries, govern.
buildings
v Solar/wind, Macro and micro cells, Integrated terrestrial (TVWS)/
Satellite/ backhaul, Crowd sourcing, mesh networks, Aggressive use of

cloud and virtualization

3) Affordability (Business/Economic) | =L
v Freemium model for access () MOISTRLMOWTON {0 PEAE ASTCE

v Collaborations with governments (public-private partnership) Jowrse ﬁ%ﬁﬁ'ﬁ?ﬁ'ﬁs
v Downward price trend under $85 (large 2nrd hand market), Regulations, &
Push for barter and shared business models, Micro-operator eco- z
system mandated by the government, Replace USOF ’_..] & Internet Lite for All
B Target 9.C Target 16.10
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