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Ice-breaker




Ice-breaker rules

1. A picture will be shown on the slide, whoever can
identify which country this picture is taken can put the
answer in the chat box.
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Self Introduction
Jeffrey Xu

L ADB Education Sector Group, expert pool in Education Technology
» Covers ADB’s engagement in education technology related projects with
DMCs: Uzbekistan, Sri Lanka, Amenia, Bangladesh, Kyrgyz Republic,
Cambodia, F1ji, Nepal, etc.
U Prior to joining ADB, with one of the largest education technology companies in
China for 6 years
U Information Technology professional with over 22 years of experiences of
digital transformation in different sectors including:
» Education: New Oriental Education Technology Group (China)
» Real estate (CapitalLand China)
» Pharmaceutical (Novartis China)
» Financial services (Freddie Mac USA)
» Satellite Communications (DirecTV USA)
L M.S in Computer Science & MBA in Finance from Virginia Tech USA
U Three Children, Daughter (21 years old), Son (18 years old) , Daughter (12
years old)




Self Introduction
(Yoonee Jeong)

ADB Digital Technology for Development, focused on client engagement and
support related to digital connectivity and digital economy policies
~ 20 years of hybrid experience in research/consulting, public policy and
international development with project and advisory experience in over 20
countries in Asia and Africa
Prior experience includes:
v" Public policy and regulatory affairs director for one of the largest global
mobile operators focused on emerging markets in Asia
v" Digital development policy consultant for the World Bank
v Research and consulting director for an economics and public policy
consultancy
v ICT4D Capacity building specialist with the UNESCAP
MA in International Development Policy (Development Economics
concentration) from Duke University, Undergraduate in Ateneo de Manila
University in the Philippines
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1. The Trilemma: Country
Challenges Pre and Post
COVID-19




The Trilemma -Challenges of education systems

Challenge 3:
Quality learning with affordable cost but failed to scale

Enduring

EqUita ble Massive scale Y Effective

Challenge 1: Challenge 2:
affordable education with scale but

with poor quality

High quality/personalized learning with
scale but not with sustainable cost



ADB Challenges Post COVID 19

=  Amplified existing inequities and learning crisis

=  Lack of digital contents and assessments

=  Lack of teacher readiness to manage distance learning
=  Lack of teacher in-service training

= Shift of learning not only in school but also at home (learning T
anytlme anyWhere) source: newatlas.gom

m Sudden demand to mainstream EdTech solutions and much
wider acceptance in public education

AR

=  Government policies key to apply distance education in a

more holistic way and by linking short-term and long-term ), 1’ I I’ ‘%9 lﬁ EJ
solutions ol A ...
j M;‘. jenny

=  How to protect and mobilize education finance at a time
when revenues are declining, and costs are increasing

source: world economic forum



2. Emerging Country Needs




Live Survey Number 1:

What’s the most critical barrier?

Following have been identified as barriers for
effective digital learning in developing
countries. Which to you, and your country, is
the most critical barrier? Please choose one (1).

A.
B. Effective government policy and strategy for digital

Digital infrastructure (connectivity and devices)

transformation

. Readiness of teachers as key stakeholders for

digital learning

. Parental or community support for out-of-school

learning

EdTech providers supply in the country to support
development of customized technology platforms
and localized digital contents




ADB Emerging Country Needs from Asia

SDGA4: Ensure inclusive and equitable quality education and promote lifelong
learning opportunities for all

5 OVER-ARCHING PRIORITIES:
1. How to sustain uninterrupted learning: online,

offline, mobile apps, TV/Radio, print?

2. How to ensure health, safety and wellbeing of
teachers and learners for reopening schools and
continued learning?

3. How to revamp training of teachers and trainers to
transform teaching and learning?

4. How to develop digital learning materials and embed
large scale and real-time learning assessment
systems?

5. How to scale learning and equity in a balanced way?



3. Global Education
Technology Trends




Digital principles: a set of recommendations about how
ADB we can chart a path forward in digital development.

Design for Scale Achieving scale requires adoption beyond an Build for Sustainability Building sustainable programs,
initatives pilot population and often necessitates securing funding or platiorms and digital tools is essential to maintain user and

partners that take the initiative to new communities or regions. ;taker:older support, as well as to maximize long-term
impact

Well-designed initiatives and ven When an initiative is data driven, quality
dlgltal tooIs consider the particular structures and needs that exist mfonnatlon is available to the right people when they need it

In each country, region and community. and they are using those data to take action.

alive Being collaborative means sharing information, ) OUIC

|ﬂ5|ghts strategles and resources across projects, organizations An open approach to digital development can
and sectors, leading to increased efficiency and impact. ncrease collaboration in the digital development
community and avoid duplicating work that has already been

Reuse and Improve Reusing and improving is about taking
the work of the global development community further than
any organization or program can do alone.

to know the people you are designing for through conversation,
observation and co-creation.

‘@@‘

Add urity Addressing privacy and security in

dlgltal development involves careful consideration of which data
are collected and how data are acquired, used, stored and shared.




ADB

2010 scurce: weridban

Ubiquitous learning (incl. mobile Learning)

With the emergence of increasingly robust connectivity infrastructure, cheaper
computers and mobile technologies, school systems globally are developing the
ability to provide learning opportunities to students “anytime, anywhere”.

Smart portfolio assessment

The collection, management, sorting, and retrieving of data related to learning will
help teachers to better understand learning gaps and customize content and
pedagogical approaches. Also, assessment, being supported by real-time data
collection technologies, is becoming increasingly formative.

Personalized learning (and teaching)

Education systems are investigating the use of technology to better understand a
student’s knowledge base from prior learning and to tailor teaching to both address
learning gaps as well as learning styles. The role of the teacher in the classroom is
being transformed from that of the font of knowledge to an instructional manager
helping to guide students through individualized learning pathways, identifying
relevant learning resources and creating collaborative learning opportunities.

Teacher-generated open content.

Schools are empowering teachers and networks of teachers to both identify and
create the learning resources that they find most effective in the classroom. Using
online sources, teachers can easily customize material to suit specific learning needs,
such as style and pace of the learning course.

Redefinition of learning spaces.

The ordered classroom of 30 desks in rows of 5 will soon become a relic of the
industrial age as schools are re-thinking the most appropriate learning environments
to foster collaborative, cross-disciplinary, student-centered learning.

EdTech in the prior 10 years and next 10 years
Huge Opportunities to be mainstreamed

2020 scure: rorses

More accessible education

Online learning makes education available to those even in remote areas as well as
make it easy to share curriculum across borders. Technology can improve access to
education. Students can access communities of experts.

More data-driven insights

By analyzing the data about how digital content is consumed, or educational
technology is used, valuable data-driven insights for how to enhance learning can be
attained. Technology, including big data, machine learning, and artificial intelligence,
allow for in-depth personalization of the content for an individual's learning needs.

More personalized education

EdTech improves the quality of interactions with teachers.

Today's classrooms are diverse and complex, and access to technology helps better
meet each student's needs. Technological tools can free teachers up from
administrative tasks such as grading and testing to develop individual student
relationships. Teachers can access a variety of learning tools through technology to give
students differentiated learning experiences outside of the set curriculum.

More immersive education

Extended reality encompassing virtual, augmented, and mixed reality brings immersive
learning experiences to students no matter where they are. This technology enables
learning by experiencing. A lesson about ancient Egypt can literally come alive when a
student puts on a VR headset and walks around a digital version of the time period.

More automated schools

Automation will continue to alter schools as more smart tools get incorporated,
including face recognition technology to take attendance, autonomous data analysis to
inform learning decisions as well as help automate administrative tasks. 16




Top EdTech Trends Post COVID-19 (Trend 1)
ADB

From Tech-Centric to Tech-Inclusive

Technology Convergence

nt

Evaluati
— Cognitive skills developme
— Non-cognitive skills development %

Human Applying

Technology

Advancements across multiple disciplines
create more effective learning

— Al and adaptive learning software

Photo Source: HTHT Consortium



ADB Top EdTech Trends Post COVID-19 (Trend 2)

Infrastructure investments that further
enable education technology

A

T".\. X

Network 4G/5G/Satellite Electricity IDC




ADB Top EdTech Trends Post COVID-19 (Trend 3)

Blended learning in teacher training prominent opportunities

Electronic teaching materials
* good quality demo videos,
* lesson plans

, interactive study materials
Well-designed teacher training systems \
can become a good complement and
even replacement in some cases to the
traditional face to face cascade teacher

training models
Practice Teacher learning
* trial teaching * self-taught
* preparing lesson -

* live streaming teacher training
lessons
* on-line examination




Top EdTech Trends Post COVID-19 (Trend 4)

Immersive learning through AR(Augmented
Reality)/VR(Virtual Reality)




4. Education Technology Framework

IV.




ADB
. Live Survey Number 2: ,
What is the future of digital learning? i

What is the future of digital learning?

A.Adaptive and personalized learning
B.Distance and remote learning

C.Blended learning with online & offline
D.Online learning

E.Hybrid Learning



Lesson learned on technology interventions
Interactive Whiteboards Project

Internet connectivity — classrooms where whiteboard are installed don’t have
connectivity

ICT devices/hardware — whiteboards 10 fime more costly than comparable devices
Power/electricity — Classrooms no stable electricity and power supply

Funding/Policy — No maintenance and support budget
V= — No fracking on how many white boards used by how many

teachers
Contents — No supporting contents with delivery

Teacher Training — Teachers are not trained to be comfortable using
— No corresponding teacher guides

1. Rolled out to 30% of
schools in the country

Student Training — Students are not trained for To-Dos and Not-To-Dos
2. One year later, most - Many white boards are broken by students
of the white boards :
installed were either Support & Service Partners — Availability and Proximity of support, repairs,
rarely used or already replacements

— Integration with other systems and contents

broken with no repairs



Lesson learned on real life technology interventions

igital Content Portal Project

Internet connectivity — Large video files demand for connecﬂvi"ry and data
comsumption

ICT devices/hardware — Demands bigger screen devices, not smart phone
friendly

Infrastructure

Funding/Policy — No budget to upgrade the contents and platforms

overnment/Poli ,
- / = — No fracking on content access by students
Y Contents — Not linked with curriculum and assessments
LW

Teacher Training - Teachers are not trained to use and create customized
digital contents

A. Content loaded on
national repository

B. Multimedia consisting of Students/Parents
e-books, videos, audio
clips

. Maintenance of the

platform shows various
issues -broken links, lack
of metrics, poor quality &

Student Access — Student Login and usage are not tracked

Support & Service Partners — Liaised with single provider for centralized
content creation

Service providers
— no Integration with other systems and contents

poor organization of
materials



ADB DERI (Digital Education Readiness Index) Toolkit & Framework s
Ecosystem Approach with Digital Transformation of Educatl o]y

55 Tonal Incdicarors

— > Internet connectivity, usage and cost
— ICT devices/hardware
- Power/electricity
B TV/radio broadcasting
— Policy/funding
— Curriculum/content delivery

— Monitoring & Evaluations

ligellallgle ,
Teacher capacity in EdTech 7

Equipment/software
Governance
Community support

Digital capability of students
Connectivity and devices at home
Online access to curriculum content
Communication

E-learning systems
Online content
Integrators, emerging tech
Partners/Sponsors




Digital

THHH Education
Readiness
Framework
4 stages of readiness
Nascent 5 pillars
Emerging 20 subdomains
Developed 55 indicators

Mature




Digital Education Transformation

In-person Learning ) Blendecaearning ) Digital Learning ) Adaptive Learning

|
Digital
[BiReRsiEIeamngl | siondea Zleaming 1D
leaning | !
Spistance learning \ Hybrid
l.?Lec:trnin
& oniine leaning |
\ 4
A,

I Z/




What is true digital learning?

ADB - - Software Support
* 3 main categories of use cases,12 sub use cases
* Integrated solutions for software, hardware and network > EnrollingSystem > Alumni Communication
> Financial System Platform
S h | > Educational » Government EMIS
sYSh chooO dmini . » Competition
9| Software Support oo Management system
Management v > Certificate
> Examination Database 3 Homework & Practice : :t"d:":““:a:gemr:n:‘t Management System
System System Lesson Preparation omart My
> Teaching and Research > Extended Learning & TPD P Campus
System System Management
> Teacher Training System > TestPaper Grouping Lesson g Staff & Student Hardware Support
> Lesson Preparing System § :Yst(:m - . Connecting government and Ma nagement > Smart Camera (Face and Motion
> Tutoring System caml y-sc_ o:_ Dellvery p%_lijl schools G t M&E Recognition)
. . ommunication = overnmen Z
> Online Learning System System ] “ Svst > Campus Card Hardware (Integration of
> Classroom Interaction 3 gyudent Forum Self Learning . ystems Software and Hardware)
System > Parent Forum TeaCh | ng d nd > Campus Network
Double Teaching System Homework/ Lea rning > Smart Buildings (Smart Electricity and
] ] Water management)
Practise Connecting students and .
teachers > Electronic Fence (School Safety)
E Hardware support Assessments kil
s

> Interactive Whiteboard Teacher-student-parent Development

ommunications
> Smart Desk Lamp

> Classroom Network Support

1433 Software Support
(Wifi/5G) j o

Employment

> Smart Camera Institution- i
> Smart Touch and Talking Connecting enterprises indust > Campus Recruitment System
» Teacher's C ter/S Tablet naustr i i i i
eacher's Computer/Screen Table Pen(Translation Pen) and students . Yy > Online Learning (Skills Section)
> Student Answering Machine Llnkage » Skills Authentication System

> VR Glass
» Student Tablet, Computer

> Smart Watch

Low-Tech : Satellite/2G Mid-Tech : WiFi/3G/4G Hi-Tech : fiber/5G




'ND) . Recap the Country Planning Framework

5 Pillars of action plans in 3R phases to achieve 3E objectives
[ ————————————— ) ————————————————
COVID-19 Starts 6 Mdnths 2 vears 5 vears

| ]

Response{During Emergency) 1 |

oo ‘
: |
| Rejuvenating (Sustained Recovery & Reform})

Low-Tech Medium-Tech High-Tech

Weak ICT Infrastructure
(Connectivity and Devices)

Government Enduring

Lack of enabling government policies = Data Driven based on funding decision
» Sustainability

Scale up school management and TPD
Lack of qualified teachers and administration
Scale up home based and out of school
learning

Lack of 21st century skills for new jobs

Scale up local provider landscape

Lack of EdTech partners




5. Primer on Digital Connectivity




Persistent and widening digital divide

Only 45% of the population in Asia and Pacific*

100%
use the Internet.

80%  Youth

The digital divide disproportionately affects: ..

60%  Total
. . 51%
« Women: In South Asia, women are 36% less likely

to use mobile internet 40%
* Children and Youth: 768 million in South Asia and 20%

369 million children and youth in East Asia and

Pacific lack home internet access. 0%

World

e Rural areas: In developing countries, urban access
to the internet is 2.3 times as high as rural access.

% of Individuals using the Internet, 2019

40%

29%

Africa

Note: Youth = 15-24 years olds

*The definition of Asia & Pacific is from ITU and does not include ADB’s member countries in the Central West region.

67%

55%

Arab States

4 )
84%
0% 73%
45%
& -2
e 5
o
3
o
<
- /

96%

83%

Europe

90%

77%

The Americas

Source: ITU Facts and Figures 2020, GSMA Connected Women — The Mobile Gender Gap 2021
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Many faces of the digital divide: Usage Gap

Connected Usage gap Coverage i
gap
ia Pacific

USAGE GAP
Those who are within the

footprint of mobile
broadband coverage (3&4G)
but do not use the internet

g"
1

=
v
L
-
.-‘\
I
.

Usage gap! of APAC the
highest in the world at 54%
(Global average at 42%)

-~
<

Latin America

Source: GSMA Mobile Economy 2020




Many faces of the digital divide: Fiber deficiency

Only 2Bn live within 10km reach of high-capacity, high-speed fiber optic infrastructure.

POPULATION WITHIN REACH OF FIBER, WORLD (2019)?

Billions of
people

0 1 2 3 4 5 6 7 8

m Within 10 km =1 10km - 25km  m 25km - 50km  m 50km - 100km  m Greater than 100km

With APAC lagging behind other regions in fixed broadband adoption

Active-mobile boradband Fixed-broadband
worc [ 75 —
Africa I 33 i1
Arab States I 60 g
[ Asia & Pacific I 77 I 15 |
CIS I 88 I 20
Europe M 100 I 33
The Americas I 99 I— 21

Source: ITU Connecting Humanity 2020, ITU Facts and Figures 2020



Many faces of the digital divide: Affordability Gaps

Figure E1: Median price for the 5 baskets, by level of development, as a percentage of
monthly GNI per capita, 2019-2020

as % of monthly GNI per capita As As7 ¢ developing A
countries
' Ao A
=
K
E 9 ®“ @” & world A @ 29
2 | 9
Iy B @,
= 3 16 1.6
Su S fop
£ 08 : . 2 2 Hos Oos Oos Oos
l
2019 ‘2020 2019 ‘2020 2019‘2020 2019 ‘2020 2019 ‘2020
Data-only mobile Fixed broadband Mobile cellular Mobile data and voice Mobile data and voice
broadband low-usage low-consumption high-consumption

Source: ITU price trends 2020




Quality — Meaningful Connectivity

Giga has set a minimum target for meaningful connectivity... T ...which translates into certain
arge 3
. . technology options
In short:
« Giga's view on meaningful connectivity is to deliver a minimum of 10 Mbps per . s
20 school, but Giga will advise on a target for 20 Mbps per school where TEChnOlogy Su1tab1l1ty
Mbps reasonable
per 2G °
school
'E Nuanced: 3G °
Y « For larger schools, 1Mbps / 20 students is the target. This
QS S e means ~15 Mbps for an average sized school of ~300
kod 1 Mbps per 20 students students > 4G o
g Monthly minimum of 100 GB « The monthly minimum on data is 100 GB. Giga will advise
Q>J on a target of 200 GB per month
y WISP (/]
« Giga's minimum download speed for 3
meaningful connection is 10 Mbps with Fiber 9
an upload speed of 2.5 Mbps. As a
target, Giga will advise for double the ’
minimum download and upload speed Satellite 0
o

Source: BCG, Country Operating Models for School Connectivity



Quality — Meaningful Connectivity/Education Sector

Table 13: Sample broadband requirements for various activities in the education
sector (download speeds)

sosnd s

Taking an online class 0.25 Mbit/s
Searching the web 1 Mbit/s
Checking e-mail 0.5 to 1 Mbit/s
Downloading digital instructional materials, including open 1 Mbit/s
educational resources

Engaging with social media 0.03 Mbit/s
Completing multiple choice assessments 0.06 Mbit/s
Music streaming 2 Mbit/s

Video streaming — standard definition quality 3 Mbit/s

Video streaming — HD quality 5 Mbit/s

Video streaming — Ultra HD quality 25 Mbit/s
Streaming HD video or a university lecture 4 Mbit/s
Watching a video conference 1 Mbit/s
Participating in HD videoconferencing 4 Mbit/s
Participating in a video conference 1 Mbit/s per user
Engaging with a simulation and gaming 1 Mbit/s
Engaging in two-way online gaming 4 Mbit/s

Source: adapted from State Educational Technology Directors Association i



Describing a Telecommunications Network

National backbone network (core)

Middle-mile network (backhaul)

Last-mile network**** (access)

Fibre or wireless

Regional backhaul
PoPs (microwave, cellular)
- —————————————-

High capacity
links**
International

link / \ _________ >
(undersea, g

terrestrial — \\ / _— .—g
Satellite backhaul %

or satellite*)

Fibre-optic (GEO, MEO, or LEO)
cable Primary
landing nodes
station (PoPs)

Fibre or wireless backhaul
(microwave, cellular)

® Data centres***

" Base

Seul
.......

""" ﬁ (e.g., satellite, Wi-Fi) @/\

Local PoP

Wireless (e.g., cellular,
Wi-Fi,
A Fixed wireless access) @ /\

End-user devices
station (phones, computers,
tower etc.) and premises

(homes, businesses, etc.)

Wireless

=

End-user devices
(phones, computers,
etc.) and premises
(homes, businesses, etc.)

.
y 1

Vi,

Wired
(e.g., fibre, copper, coax)

End-user premises
(homes, businesses, etc.)

Source: ITU "Last-mile Internet Connectivity Solutions Guide”, Forthcoming Dec 2020



Barriers: Geography & Population Density

Urbanisation and Mobile Infrastructure Development in ADB Developing Member Countries

1004

754

50+

GSMA Mobile Connectivity Index Infrastructure Score

254

a
Hong Kong, China

.Korea
Brunei Darussalam
¢ 2 China s
Malaysia . /_/-/
Mongolia ® > o
Armenia e
e —~
Georgia T
Kazakhstan @ gt
e .Azerbauan/_l;ijf-f
Indonesia - Thailand
Uzbekistan L aran
/'f-’/.—f.—’ bt
ol Philippines
" o
i
§ ’ Bhutan in:
" Ba{‘fﬂ?gﬁslhd_ .V.letnam Maldives
Lao PDR  Pakistan ndia_ " kyrgyzstan
« ~ Myanmar Income Level
, _Timor Leste Tajikistan ,
quhanlstan P @ ) ® high-income
< B @ Cambodia .

Solomon Islands _,_/-/"'/ Vanuatu o I ‘ o aoncne
G G Nepal. g b §amoa ® |ower-middle

3 g Sri Lanka e upper-middle

_— Papua New Guinea
.-’//f -
30 40 50 60 70 80

Urbanisation Level

Source: Upcoming Last-Mile Digital Connectivity Working Paper




Barriers: Access to Radio Spectrum

Microwave Link License Fees Per Annum, Selected Economies (USD)

spectrum prices in developing

countries have been three times
higher than developed markets

2000 MHz I
112 MHz

gapore
National

56 MHz

Sin

28 MHz
2000 MHz
112 MHz

56 MHz

National

Philippines

28 MHz

g RE wmm | Very high (reserve) prices

A\/\, Limited supply of spectrum

2000 MHz

112 MHz

t
Sydney

56 MHz

7 13 23 80 7 13 23 8 7 13 23 8 |7 13 23 80 7|13 23 80

GHz GHz GHz GHz GHz GHz GHz GHz GHz GHz GHz GHz Hz GHz GHz GHz GHz|GHz GHz GHz

A7) Not publishing a spectrum roadmap

28 MHz

o

1000

g
g
g

s Z Poor award rules (such as auction formats)

Source: Upcoming Last-Mile Digital Connectivity Working Paper



Barriers: Access to Energy, Land Use (RoW)




Barriers: Licensing

Example from Bangladesh

Access NW

Tower ISPs

Tower ISP

* 4licensees e 139 nationwide

* BTRC heavily engaged in the licensees

MSLA discussion

IP Transmission NW
(Fiber)

NTTN

NTTN

5 licensees

Local & International & {_&\ @
CS & PS Core @/ \O @
_ ICX

Core NW

Interconnection

=N

”"' =) I Internet Gateway

mEA G

RAN controllers

ILDTS
e 26 1ICX licensees
e 35]IG licensees

Other
Operators
(local & int.)

Global
Internet



Innovations: Satellite communications

Telecommunications Network Infrastructure Elements
red lines highlight where satellite is utilized

International capacity National backbone (core) Middle-mile (backhaul) Last-mile (access)
Regional PoPs Fibre or wireless backhaul (lrad) Wireless (e.g cellular, Wi-Fi, .
AN e (microwave, celllen _ _ _ _ _ _ A ............... Fheed wireless access) ... % %\
High-capacity links (’éase station v
o End User devices (phones, computers, gtc.)
) / tower and premises (homes, businesses, etd)
International
link (undersea, - - ( ‘ Wireless (e.g. satellite, Wi-Fi)
terrestrial or Fbre-optic N - Y . e - — = Gy % ata
||i - ; A 0"‘ llllllllll
satellite) cable landing Satellite backhaul - -
K station (GEO, MEQ, or LEO) .‘.“ End User devices (phones, comp@! etc.)
\'/ ‘,“ ancHprerrisesthomesustesses, etc.)
Primary nodes _ . ata
(Points of Presence, PoPs) _Fibre or wireless backhaul (microwave, cellular) _. Wired (e.g. fibre, copper, coax) ]

End User premises
(homes, business, etc.)

Local PoP

Satellite in communications networks is predominantly utilized in last-mile and middle-mile links, but in few country cases, satellite continues to be the main, or only, source of
international connectivity and in few country cases, national backbone networks utilize satellite (in addition to wireless microwave)



Innovations: Satellite communications

GEO

Geosynchronous/

Geostationary

MEO

Medium Earth Orbit

LEO

Low Earth Orbit

ADB

altitude)

. Number of Effective
. Latency Orbital . Cost per P
Altitude . . satellites to . lifetime of
(roundtrip) Period satellite .
span globe satellite
. ~US$100M to
35,786 km ~477ms 24 hours 3 (if necessary) ~US$400M 15 to 20 years
. 5to 30
2,000 to 35,786 ~27ms to 127 minutes to Wapending 6 ~US$80M to 10 to 15 vears
~477ms 24 hours pe! 9 ~US$100M y
altitude)
Hundreds or
~2ms to 88 minutes to Thousands ~US$500,000
ol LD L ~27ms 127 minutes (depending on to US$45M e




Innovations: Satellite communications

Forecasted Growth in Satellite Bandwidth Capacity, 2019 — 2015

.§' ~25t0 40 M
= 40 ~

g Entity Capacity Expected
T 35 -

o Starlink 23.7 Thps
A 30 A @)

Q L Telesat 15 Tbps
a 251 -l
LS 20 OneWeb 1.5 Tbps
L o

5 &2 L SE/O%p 10 Tops
g 10- 5.4

; Viasat 30Tb

?: c 3.5 31 8 iasa ps
% 0 - O Echostar 0.5 Tbps
9 2019 2020 2021 2025 —

Similarly, Exane/BNPP (investment bank) forecasts satellite broadband capacity to increase from an estimated 2
Tbps at the end of 2020, to 20 Tbhps by end of 2021, and 60 Tbps by the end of the decade.

For detailed sources, see Figure 6 in ADB paper, "Digital Connectivity and Low Earth Orbit Satellite Constellations: Opportunities for Asia and the Pacific”;
https://advanced-television.com/2021/02/12/report-satellite-broadband-capacity-to-grow-tenfold-by-year-end/



Innovations: Network Sharing

Cost for one site in a new 50 tower rural LTE network N etwork Sha ri N g
Mobile Network Core: $28,250 - $67,147

e Multi-Core Radio
Network (MOCN)

Last Mile Equipment:
$96,270 - $266,357

Deployment & Services:
$163,560 - $418,800

* Multi-Operator
Radio Access
Network Sharing
(MORAN)




Innovations: Cross-Sector Fiber Co-deployment and Sharing

Example from Malaysia

{ Generation ] [ Transmission (Existing fiber Optic cables) ] [ Distribution (existing TNB LV poles) ] [ Retail ]
Main Substation «aZ Main Substation  Main Divider Substation Substation Residential and
AN commercial
132kV 33KV / 11kV 415v

500KV /275 kV /132kV

'- - 1
..................... -- P
L J —
L —
[ = i~
—
. ; [ |
== Electrical connection oy o =
= Fibre optic connection g Substation Office / Data
11KV/ 415V Centre

Key Facts About TNB's Existing Telecommunication Infrastructure

~18,000 km fiber optics throughout Peninsular Malaysia (for the purpose of tele-protection and SCADA communication

~400 PMU and ~200 TNB / warehouse office has fiber optic network



Step-by-step approach to connecting the unconnected

Step 1:
\dentify digitally Step 2:

unconnected (and Review options from
underserved) existing solutions
geographies

1a — Understand background 2a — Review the case study database
challenges in mapping access and of last-mile connectivity solutions
adoption 2b — Utilize the

1b — Select a top-down and/or categorization/typology of

bottom-up mapping approach interventions

1c — Map key elements: network 2c — Understand the main
infrastructure assets, potential characteristics of, and trade-offs
demand and financial viability, and between, different interventions

constraints on technology options

Source: ITU Last Mile Internet Connectivity Solutions Guide 2021

Step 3:

Select sustainable
solutions by matching
viability subject to
constraints

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

Step 4:

Implement interventions
to extend sustainable
connectivity service

4a — Options for intervention —
Introduction

4b — Options for intervention —
Market efficiency actions

4¢ — Options for intervention — One-
time financing (smart subsidy)

4d — Options for intervention —
Recurring financing / subsidy

4e — Examples of options (from case
study submissions)



Step 1: Identify Unconnected Communities

Top-down approach:
Bottom-up approach:

Large geographic areas (national or sub-national) are mapped by
accessing secondary mapping data in order to identify infrastructure
coverage gaps.

Additional characteristics:

Starts with the specific, targeted locality, mapping local data and
testing for different aspects of network infrastructure availability.
Additional characteristics:
Local mapping (testing network infrastructure available in the
vicinity)
Adding socio-demographic attributes at the local level collected
via census
Includes relevant geographic and environmental conditions

Data gathered from secondary sources such as national
government agencies or third-party aggregators (e.g. satellite
data, operator infrastructure, etc.)

Tends to cover large geographic areas
May develop a multipronged approach to connectivity

interventions beyond a single site/location

Source: ITU Last Mile Internet Connectivity Solutions Guide 2021



Step 2: Review options from existing solutions

Microwave: 2 Gbps

Copper Twisted Pair: 10 Gbps

Free Space Optics: 10 Gbps

Coaxial Copper: 10 Gbps

mmWave: 20 Gbps

Fibre Optic Cable: 9.6 Tbps

Source: Upcoming ADB Last-Mile Digital Connectivity Working Paper

440 500 Mbps microwave madio with two 56 MiHz channols In two polarisations.

Typical operational range of 5-70 km, exceptional systoms roach 200 km.
Vendors include Aviat, Caragon, Ericason, NEC, Nokia, Huawol

10G-BaseT Copper Ethernat

Oporatos to 100 motors
Vendors include Claco, Ericason, Juniper, NEC, Nokia, Huawel

1 channel freo-space optical (FSO) link
Madmum distance arcund 20 km in exceptional circumstances
\Vendon include Artolink, CabloFree, fSona, Transcolostial

DOCSIS 3.1 Cable modem, 10 Gbps downiink / 1 Gbps upiink
Maxdmum coppor distance around 11 km
Vendors include Arris, Blonder Tongue, Cablelabs, Cisco, Huawel

240 10 Gops mmiVave radio with 2150 MHz channel In two polarisations
Madmum distance arcund 20 kom in exceptional circumstances
Vendors include Aviat, Caragon, Ericason, Nokia, Huawol
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Step 2: Review options from existing solutions

1250 A

1000 -

750 4

Capital Cost per User

500 1

2504

0_.

Source: Upcoming ADB Last-Mile Digital Connectivity Working Paper
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Technology

4G LTE FWA ColLTE

4G LTE FWA Macrocell
4G LTE FWA Small Cell
4G LTE Mobile CoLTE
4G LTE Mobile Macrocell
4G LTE Mobile Small Cell
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Step 2: Review options from existing solutions

Table 29: Access network options based on area and geographic features

Small geographic area, flat Small geographic area, Large geographic area, flat Large geographic area,
terrain mountainous terrain terrain mountainous terrain

< 10 square km; line of sight < 10 square km; non-line of > 10 square km; line of sight > 10 square km; non-line of
Relative thresholds possible across most of the sight across most of the terrain ~ possible across most of the sight across most of the terrain
terrain terrain

Mesh network of Wi-Fi access Cellular, satellite Wide area cellular or satellite Wide area cellular or satellite
points with point-to-point or solutions; microwave point-to- solutions
point-to-multipoint links; cellular point or point-to-multipoint links

in a wireless mesh

Potential service options

Table 32: Sustainability considerations by organizational structure

. : Not-for-profit local mobile | Not-for-profit local ISP
_ Commercial MNO Commercial ISP o ik

Commercial operation that Commercial operation that Usage fees may have to be Usage fees may have to be
must break even (or provide  must break even (or provide  supplemented with in-kind supplemented with in-kind
Sustainability coverage as a corporate coverage as a corporate contributions (network contributions (network
considerations social responsibility social responsibility installation and operation) or installation and operation) or
endeavour or coverage endeavour or coverage ongoing community or ongoing community or
obligation requirement) obligation requirement) government subsidies government subsidies

Source: ITU Last Mile Internet Connectivity Solutions Guide 2021



Step 3-4: Selection and Implementation

Step 1:
Identify digitally

unconnected (and
underserved)
geographies

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

Step 2:

Review options from
existing solutions

2a — Review the case study database
of last-mile connectivity solutions

2b — Utilize the
categorization/typology of
interventions

2¢ — Understand the main
characteristics of, and trade-offs
between, different interventions

Step 3:

Select sustainable
solutions by matching
viability subject to
constraints

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

Step 4:

Implement interventions

to extend sustainable
connectivity service

4a — Options for intervention —
Introduction

4b — Options for intervention —
Market efficiency actions

4¢ — Options for intervention — One-
time financing (smart subsidy)

4d — Options for intervention —
Recurring financing / subsidy

4e — Examples of options (from case
study submissions)



Different interventions needed for ‘different’ connectivity gaps

100% of households

A
(universal service) True access gap/
Smart subsidy zone /

Market efficiency and expansion gap
________________________________________________ Limited subsidy

. required to
. Policy and regulatory |~ derisk
adjustments to allow investments tQ
 for economic feasibility reach economic
feasibility

Current network reach and
access

\ 4
v
A 4

» 100% geographic coverage

Source: Adapted from the ITU ICT Regulation Toolkit



Funding approaches

Commercial-provided:
Ministry of Education
Public-

Private Other ministries
Partnership

Full
ecosystem

Co-Co Community

collaboration connectivity
council

Community-based:

Source: BCG, Country Operating Models for School Connectivity



School Connectivity Options

Model Brief Description

E-Rates Consists of obtaining specially discounted rates for Internet Access for educational institutions.
(Education Rates, also called The government implements a way for schools to obtain a discount from commercial ISPs (generally 50%)
preferential rates) off the standard market rates. There are several options to fund the discount.
Schools typically still have to pay for the remaining part of the fee.
Creation of purchasing Groups of schools, usually aggregated by region, district, province or other geographical administrative units
consortium form a consortium to collectively buy bandwidth from commercial providers, obtaining some collective
(aggregation of bandwidth discount.
purchases or collective The consortium can be created by schools themselves, local governments, NGOs or the central government.
purchasing) The consortium creator usually helps by providing guidance and technical assistance, leading negotiations
with ISPs, providing initial administrative and financial support.
Creation of educational ISP The government decides to set up a specific organisation (called an ISP) to provide discounted and/or free
(Internet Service Provider) access for schools. This organization is either a government body or a separate organization, even a

commercial one, partially funded y the state.

Market liberalization The process of lessening or removing government telecommunications regulations, leaving prices to be
(or deregulation) determined by market forces. A much more complex solution, it allows for free market competition which

indirectly benefits new players, and results in new areas being covered and cheaper rates.

Source: UNESCO, School Connectivity Options Matrix, https://en.unesco.org/icted/sites/default/files/2019-04/school_connectivity_options_matrix.2.pdf



6. Recommendations to Countries

VI.




'ND) . Recap the Country Planning Framework

5 Pillars of action plans in 3R phases to achieve 3E objectives
[ ————————————— ) ————————————————
COVID-19 Starts 6 Mdnths 2 vears 5 vears

| ]

Response{During Emergency) 1 |

oo ‘
: |
| Rejuvenating (Sustained Recovery & Reform})

Low-Tech Medium-Tech High-Tech

Weak ICT Infrastructure
(Connectivity and Devices)

Government Enduring

Lack of enabling government policies = Data Driven based on funding decision
» Sustainability

Scale up school management and TPD
Lack of qualified teachers and administration
Scale up home based and out of school
learning

Lack of 21st century skills for new jobs

Scale up local provider landscape

Lack of EdTech partners




J\ND))] Country Gaps and Opportunities for Improvements (1)

. Findings/gaps Ideas for improvement Digital principles

1 Schools lack connectivity, technical and Develop mid to long term Build for
training capacity. strategic sustainability plans that  Sustainability Building
* lack of timely budgetary support for focus on "return on investment”. sustainable programs,
connectivity, equipment maintenance * Support local capacity building in  platforms and digital tools is
(replacements) and servicing. connectivity, technical servicing, essential to maintain user and
* lack of funding for technical support, support and user training. stakeholder support, as well as
user training, and capacity building. to maximize long-term impact.
2 The general education system lacks robust ¢ Develop a robust digital EMIS Be Data Driven When an
digital data collection tools. and data-driven school initiative is data driven, quality
* Gaps in data collection on: information system. information is available to the
* relevant, measurable outcomes * Integrate performance and right people when they need
* school performance data behavioral data sources it, and they are using those
* behavioral data * provide due access to schools data to take action.
* teaching and learning metrics and teachers to help them
useful for customizing learning customize and enhance student
learning.




ADB

. Findings/gaps Ideas for improvement Digital principles ‘ '

Country Gaps and Opportunities for Improvements (2)

3 The current curriculum lacks focus on

learning outcomes and does not seem to

leverage the best digital standards and
practices. Evidence shows:

The well-established systems,

standards and principles are not being

fully utilized.

The new systems currently under
development conceptually resemble
the old ones.

4 Education communities of practice have

formed online (e.g. Telegram, Facebook).
There seems to be a lack of collaboration

with these online communities.

~90% of teachers who use Telegram use it

to share ideas, learning content and discuss

education topics.

Use and adapt established systems,
tools and content freely available on
world portals. Leapfrog mistakes by
learning from other countries’
experiences.

Draw upon the lessons learnt from
the previous projects in creating
new ones. Utilize the internationally
accepted digital principles.

Nurture communities of practice,
share data/information, create joint
projects with them.

Foster teacher interactions to
support mentorship and
collaboration for improvement of
learning outcomes.

Use Open Standards, Open
Data, Open Source, and Open
Innovation An open approach
to digital development can
help to increase collaboration
in the digital development
community and avoid
duplicating work that has
already been done.

Be Collaborative Being
collaborative means sharing
information, insights,
strategies and resources
across projects, organizations
and sectors, leading to
increased efficiency and
impact.




Summary of recommendations

1. EdTech is not for the sake of technology, it’s about
education and about learning.

2. Each EdTech project needs to consider alignhment among
different pillars of the ecosystem

3. EdTech master plan integrated into education sector
plan

4. Make Project Assessment evidence-based , output
driven as opposed to input driven




Key Takeaways — Digital Connectivity

1. Seize the 2. Ensure that school 3. Effective yet flexible
unprecedented interest connectivity-related sectoral regulations
in closing the digital goals are included in the (spectrum, licensing)
divide broader recovery plan are key for LMC.

4. Cross-sectoral 5. Look for
collaboration may open opportunities to
new opportunities aggregate demand

)



Transforming Teaching & Learning in School
Education with Education Technology Platforms

Thank you!




Cost Effective Formative Assessment With Double Teacher Modali.
ADB

In-class student learning outcome data with a 5-dollar clicker assigned to each student —
Speech recognition empowered - Used with over 10 million students in China




Breakout Session

Each team discuss and decide among your

team:

1. What are the key issues/challenges your
country faces short term and longer term?

2. For each issue/challenge, what are the

possible areas of improvement opportunities
that utilize Education Technology






