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Building a Robust Digital Infrastructure

Ecosystem:

Perspectives from an Open-Access Infrastructure

Provider
Nigerian Peering & Inferconnection Forum 2023 __Chidi Ajuzie
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Nigeria - Digital Infrastructure Landscape
The Digital Infrastructure Ecosystem

WTES — Open Access Delivery

W NN -

Learnings & Takeaways
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Nigeria - Telecom & Digi

tal Infrastructure Space

6 active submarine cables,
> 40 Tbps capacity

~96,000 terrestrial fioer km
reaching 48% of the populaton

Metro networks deployed in
major cities
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21+ Data centers

—
¢ —Yaounde

220 million subs (~116% Tele-déensity)

Fiber Reach (5 km):

~100 million Internet Users (~49% Pe 96.4m people
34,862 Towers
127,294 Base Stations

48% |

289,270 km Microwave links.

96,198 km terrestrial & submarine

Tier lI+DC

ther DC :
> 85 millio
CLS 61 million 40 million
Completedifiber .
Planned fibaéﬁ""" <> (”ﬁ F!m 15 million 9

Infrastructure Layer Observations

Int’l Connectivity

* 8 Submarine cables landing in Lagos

e Total Active Capacity > 40 Tbops

* Equiano and 2Africa cables will
potentially add capacity of
upwards of 300 Tbps
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., Glo, Airtel, 9mobile, Phase3,
WTES, BCN, and Galaxy Backbone
have active long-haul fibre networks
* Mostly built for MNO traffic

backhaul and switch
intferconnections

Metro / Access

Data Centers

* Metro fiber networks availa
most major cities

* Mostly built for mobile traffic
backhaul, few on open access

* Last-mile access mostly

delivered through dedicat

and shared VSAT, FW

* Many tiered data centers,
some carrier neutral; mostly
in Lagos and Abuija.

* MDXi, OADC, ADC, MTN,
Medalion, GBB, CEWA,
RackCenter etc
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Nigeria — Telecom & Digital Infrastructure Space
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African Undersea Cables (2023)
\ hetp //manypossibéties nevafrican-undersea-cables
oo M s N

8 Submarine Cables

«  SAT3/SAFE
«  ManOne

« Glo-1

« ACE

«  WACS

« Equiano

e 2Africa

« NCSCS
Fiber Reach

« Approximately 100 million people still live

outside Fiber Reach
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MAP OF NIGERIA

SHOWING FIBRE NETWORK ROUTES

N
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Property of the Nigerian Communications Commission (NCC)
Copyright (C) 2020

62000 Map Prirted on 1208 Feteuary, 2020

7 Distinct, active long haul networks (a handful of
additional defunct networks)

MNOs have metropolitan fiber networks in state capitals
and majorcities

These metro fiber network are built for traffic
backhaul and connect to hubsites

Limited extension of the fiber network required to bring it
closer to the customers

== WTES .

LD Backbone, Metropolitan Access and Last-Mile
wde

Limited infrastructure in this layer has resulted
in the inability to effectively deliver ultra high
broadband services to unlock socio-

economic benefits
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Nigeria - Telecom & Digital Infrastructure Space

Value
Added

Services

*

* MyPaga
« Wakanow °
+ Dealdey y
+ Konga.com

+ Jobberman °

iWatch
Pledge 51 (online
constitution)
Ticketmobile

- BudgIT * Nairalist
¢ Mairuwa
« Interra * Iroko

* Kropmann

* Efiko
« Asa
+ Wayopedia

esearch & Development

Software Maintenance
& Support *

™

Software
Installation &
Customization

¥

Software Distribut
& Sales
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uConneckt
Interra
Console
CNSS
Outsouce
Global

Software

Development

*

Growing Local Participation in ICT Industry

* Veda Computers
* Encipher Inye

 Websoft - Vantium
Infrastructure

Service
Providers

Access
Provision

Device
Assembly

Network
Service
Providers

Device Sales
& Distribution

Device Maintenance &
Call Center Repairs

Operations

_______________
_________
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o Computer Village, Ikeja

Cp-Creaiion Hub ,/' ;:omptgle ' Vlllzge-., Abuja Equipment

Cinfores « Oxygen Broadband / anextlaza, Abvja Assembly \
Varsoft Technologies Networks ! “,
Mobiqube « OTG Playa \ |
Tavia technologies Infrastructure “\ "I
Rightclick Nigeria i Services A !

Equipment Mointenancg"
& Repairs et

“~.__Equipment Sales‘ I
~&~Distrik-vtion
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Nigeria — Telecom & Digital Infrastructure Space

Blurring lines between Telco operators Replacement of Legacy TDM with IP Demand for richer
and Digital Content Providers Platforms communication solutions

£5) o0

+ Content & TechCos Business models
provide solutions that substitute

* Rising adoption of ‘Unified

raditional service offerings e.g. OTT * |P enables Savings & Scalability to Communication’ with mulfti-
VoD efc = ' Operator & Customers channel communication
. Tremendous pressure on fraditional * |P provides bunding and ability to * Integrated operators benefit by
business models, leading fo Service cross-sell otherservices (e.g.: dataq, convergence
: hosting)

Bundling fo sustain customer loyalty.

Hosting, Cloud Solutions & Proliferation of IP providers & Abundance of Upstream IP  Convergence of services on IP

Services
Fixed Mobile Convergence Higher bandwidth speeds at lowercosts Pervasive fibre network Technology Evolution
> 85 million + 3G, 4G and 5G-EMBB growth

il
el 60 million - Growing fiber metro and backbones
= 3 milien 9 - Poor Fixed Wired Broadband Access
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Digital Infrastructure Ecosystem

Essential Components

User Adoption:
Government, Business and Citizens

Applications and

_—
Broadband Infrastructure
‘ Content

Build Out

)

Facilitating Environment:
gtegy, Policy, Legal & Regulaig
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Digital Infrastructure Ecosystem
9 Y Policy Bottleneck

Digital Infrastructure

Access Policies

Digital Infrastructure

o Immediate Term
Access Policies

Revenue Generation

Opportuni
Digital Inclusion & CNI PP ty

guaranteeing long term

Socio-economic Benefits
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Digital Infrastructure Ecosystem
9 Y Policy Bottleneck

Digital Infrastructure

Access Policies

Digital Infrastructure

o Immediate Term
Access Policies

Revenue Generation

Opportuni
Digital Inclusion & CNI PP ty

guaranteeing long term

Socio-economic Benefits
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Digital Infrastructure Ecosystem
9 Y Policy Bottleneck

Digital Infrastructure

Access Policies

Digital Infrastructure

o Immediate Term
Access Policies

Revenue Generation

Opportuni
Digital Inclusion & CNI PP ty

guaranteeing long term

Socio-economic Benefits
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Digital Infrastructure Ecosystem

Digital Broadband Infrastructure is Digital Broadband infrastructure is

Public Utility

like roads, social infrastructure and

Private Play.

Taxpayers’ money should not be

used to pay for something that the other shared utilities; therefore,
private market can provide; taxpayer investment into
therefore government investment broadband infrastructure and/or

and/or Lowering Barriers is

Lowering Barriers is just as justified as

wasteful and unnecessary. it is in other public services.
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Digital Infrastructure Ecosystem

Large scale social problems require “unbundling of

the problem” and creation of “shared digital

@ infrastructure” on top of which “innovative
solutions” can be “built and assembled” to meet

diverse contextual needs.




Strategies are mostly focused on Expanding Access. However, the true value of Digital Infra is

. Derived from Applications and Content, and

. Realized through User Adoption.

. All 3 essential components are Enhanced by shared, common Infrastructure Buildout
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Digital Infrastructure Ecosystem

Broadband Infrastructure Build-Out

» Shared International & National Fiber Backbone User Adoption:
Government, Business and Citizens

% Adoption of Newer Wireless Broadband

Technologies

Broadband
Infrastructure Build Out

Applications

% Facility Sharing (Ducts, Fibre, Towers, and Content

DCs, Collocation etc)

% Cloud and Digital Content Platforms Facilitating Environment:

% Off-Power Grid Clean Energy Solutions Sirategy, Policy, Legal & Regulatory

% Competition in the Marketplace




Digital Infrastructure Ecosystem

The future of telecoms infrastructure is Hyper-Connections & Digital Interactions

Cloud

Managed

Solutions, MSSP,

Applications &
Analytics

Data Cenire
Hosting &
Launchpad for
Consolidations

Pervasive Fiber,

WLL & Satellite
Providing Unlimited
Capacity

g i i

Connected Everything

Proliferation of
Broadband-ready
Hotspots, Clusters &
Devices

Mobility- 4G, 5G & 6G

Densification to meet
Mobile Operator
Needs
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Open Access

Open and
Disaggregation
Network solutions
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Digital Infrastructure Ecosystem

() Licensed cellular
IoT connections

Access to education
via mobile

loT Connections

k* 2 @ Unique mobile

2022 2. 5bl1 subscribers
2022 5 4 b n of mobile subscribers, or 2.3 billion

5 3bn
people, use mobile to access
expected to ‘ educational information
between 2022 and 2030 -
Adoption among 2030 n

underserved groups ((T))

Connections by
technology

@)
O O 5G Percentage of connections
Mobile Internat (excluding licensed cellular 10T)
Adoption i
; (L1 conmstions _] 2022 ] QO
2022 7 6 o/ l
of the. v_vorld’s poorest 40%.‘ 2022 8 4 b n o 2030 o o

or 1.5 billion people, use mobile
% 9.8bn 0
nEen 45

Penetration rate 105%) ( 114%
2022 2030
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Dlgltql Infrastructure Ecosystem
_ - Operating Environment - Business Models
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¢ Vertically "\ / passive \ 7 Active / FuII

, integrated \ I sharing \ / sharing \ I'separatlon\
/ \
\ | JRetail service | / Retail service',

I I Vertl | providers / providers

Infrqstructure Servic? Competition
Compeiition “Open Access”

Competition

Regulation

Yo S a0 8, i
vl | Q & .-:;_;r o SN N | £ | EREE
y = - LL- & Ij [[“ - ’\[[‘—(E'?v.} x” < (ﬂ_;fj,_vﬂgl'%“ 5 ”l'lt"w-‘! Rasd

RS Tl algy . 0




%}ngﬂ:n Peeringand
Interconnection Forum

Digital Infrastructure Ecosystem

Common
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== WTES .

Open Access & Consolidation - The Growth Future

— Hﬁuﬁ il

Sw mm

N
%

XD
“:‘"‘_"T‘

W/
¢ N
v,
Y

(2

00

A
W/
-~

18



%ngpw

Digital Infrastructure Ecosystem

Telecom Operators

Front end MNOs, MVYNOs and
Providers of connectivity,
services and retail market
solutions. Transitioning to Digital
Service Organisations

Netcos

Infrastructure Providers, Satellite

Providers, TowerCos, FibreCos,
Data Centires, Small Cells,
Private Networks etc (laas$)

Equipment & User Devices
Manufacturers

Hardware Providers from
network equipment (switches,
radio units etc) to the end
devices ( smarfphones etc)
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Ecosystem of

players

Hyperscalers

Companies, typically platform
and cloud providers, with
infrastructure designed for
horizontal scalabity.

Systems Integrators
Companies specialized in the

process of infegrating the
physical and virtual elements
that compose the network.

Software Vendors

Companies responsible for
developing the software systemes,
VRAN and the virutalization
platforms -
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Digital Infrastructure Ecosystem

(&)

Rgn

MNOs Public Large Private RSP

Duc’r[Lease

L(x/ (V. B & o e

Open Access Delivery

Enterprise

l

Network
Provider (NP)

N N duct lease

NN

3T

|"’M ”E*

RSP-1

RSP-2

RSP-3

N Service fee

Competing Service
Providers

& Connectivity fee




Digital Infrastructure Ecosystem

Market players

Metro Fibre Operators
Mobile Network Operators
Wireless ISPs & Operators
Long-distance operators

Hyperscalers, DCs and CDNs

®0O00C

Open Access Delivery - Ecosystem Benefits

Key services Impact & Enhancements

«  Metro enterprise services

Harmonized

Deployments - Metro wholesale services

« Long-distance services

Competitive

Neutrality - Metro Retail Services
Speed to « Managed Services
Market

« Cloud CDN & Content Play

) sk
> y T X 2 - 1 : e
| 3 T 4 ) ! 1 N (J’...:
Nl il it | 5 (=1 -t
) ] ~ A Lol

« Cost Savings
- Speed to Market
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(WTES LASG_UDIP)

Unified Duct Infrastructure Project

DIG- opONCE

I|\




WTES Lagos State Unified Duct Infrastructure Project

Overview

oee WTES ...

The WTES LASG_UDIP project is an initiative of Lagos State in

collaboration with WTES to entrench the Dig-Once policy and unify

fibre infrastructure build and projects in Lagos State.

The Government of Lagos State, understanding the critical need for
high-speed connectivity, initiated the PPP with WTES to design,
Build, Operate and maintain fibre ducts covering the span of Lagos

State; delivering the fibre solutions for a Connected Lagos.

To date, the initiative has successfully built 6-way metro and 3-way
last mile access/tower/enterprise connection ducts as common
infrastructure for Mobile Operators, ISPs and multiple Access

Seekers.

Phase Status
Phase 1 3,000 km Live and RFS
Phase 2 3,000 km Commencing
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= The overall strategic focus is to entrench a Build-
Once Policy and consolidate the connectivity
requirements of all Operators, ISPs and Enterprise
through an_Open-Access vehicle.

= Harmonize fibre and duct Infrastructure
permitting and leasing to minimize service
disruptions and vandalization; and to guarantee
service options for all Access Seekers.

= Build the strategic offload and gateway
infrastructure for International Landing Stations,
Data Centers, Hyperscalers, Content Delivery
Networks, Cloud Providers, Enterprises and Home
Users to ensure service availability from Lagos
inland into Nigeria.

* Lagos: Nigeria’s Hyperscale Gateway

* The infrastructure is the overall strategic
platform for consolidated services, hosting,
managed solutions and offload of OTT services
for existing and planned networks across Nigeria.
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= WTES Lagos State UDIP Project - Strategic Intent

InfraCo

Managed oJ
Acce.ss Network
Solutions spanning Nigeria

Cloud-delivered &
secureed squﬁons@

4

ML;Faged

Solutions
RSP, Security,
Fintech, Paas,
Saas, laaS etc

ServiCo

Cloud & Data

Centre
Private, public,
hybrid

« The Cloud

Cloud is the new
network

CloudCo

® cloud & CDN

Cloud delivery by design
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" WTES Lagos State - Fibre & Duct Infrastructure
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WTES Lagos State - Fibre & Duct Infrastructure

LASG_POI
@ SCHOOLS

@ GENERAL HOSPITAL
@ PUBLIC INSTITUTIONS
@® COMMERCIAL

Fig 1. The WTES LASG_UDIP Phase-1 has built 3,000 km of fibre duct across the Lagos metro connecting all telecom Operator and Service Provider
infrastructure on open access, neutral basis; providing the high speed Interconnection and backhaul path for Mobile and fixed Operators to optimize

existing fixed & 4G services and to drive the launch of 5G services.

~% (o) @ tes ~ a2 = . e b—
- PR . ¥ ".",' g AT 16 I (= ezrem T D GhrenSets | 00" % P o | - [
8 . Y < wamm=e [Yaldw . T Bdli=—mmai T & QEITES] . e&tae.imlilii Py
- ?\/ S : N = L v | I ; 5 1 Tt T W y | {F -y s gl (1 A (Sl Jlt e G




gerian P

g == WTES ...
" International Landing Stations (ILS) and Data Centers Connectivity

Ojodu

Lagos is host and gateway to all of Nigeria's 6

-\ Rack Center

active International Cable landings.

WTES LASG_UDIP plays a critical role in offload of

the huge bandwidth landings in Nigeria by ACE,

WACS, SAT-3, MainOne, Glo1, Google (Equiano)
and Facebook (2Africa).

Lagos is also home to all of Nigeria's top fier Data
Centers and main Telecom Operator Switches
(ADC, Medallion, Rack Center, CEWA, MainOne

MDX, Google OADC, 21st Century efc).

21st Century

Medallion

The WTES LASG_UDIP network actively connects
all Landing Stations (ILS) and Data Centres (DC)

Connected Data Centers/Cable Landing Station in Lagos

. * Medallion
to Operator and ISP nodes/hubs in a redundant g
. . . . L] 2] T T
Ring/Mesh architecture, thus offloading services N Gfoce” ury
ope . * African Data Centres (ADC)
and capacities into greater Lagos and all of e Mainone
Legend . WACS
Nigerio. — Data Centres/Cable Landing Stations * Rack Center
e -l _ ( ’e 4 : Yo 3 . & . 0 {E e A 5y I
Q G2 Sy R L S| A0 ] SRl S IV i 7 ; 2| ﬂ:”:l] “ { L .,I:’.‘f“.':l,l
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Use Cases

The WTES LASG_UDIP provides the
high speed Interconnection and
backhaul for Mobile and fixed
Operators, connecting Base
Stations for reliable telecom
services across Lagos State.
Operators are leveraging this to
optimize existing 4G and launch

5G services.

Massive traffic growfh
and high telecoms
\ services demand y

Lagos is home to all of Nigeria's six (6)
International Submarine Landing Stations
(ILS) and 90% of Data Centers.
The WTES LASG_UDIP provides the high
speed Interconnection of all Data
Centers and Cable Landing Stations —
Providing the offload of Internet traffic,

Storage, Collocation and Managed

Services for Nigeria's digital ecosystem.

Connected Daiu Centers/Cable Landing Station in Lagos
Medall
Wi)gc?goog\e/mcebook)
21st Century
GLO

____________________

Smart Lagos1.0:

el

Command

E-Gov
Lloud

Education

ABAT Centre

All-fiber metro networl kenclbles

v Hospital
school

Expansion, Enhanced Safety

1

1

1

1

i

i

!
- Centr, 1 Smart ETAX
- 1 Health

ov 1 smart ED

e H Transportatio

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

f...w i

Bank Fuel Station

Smart Lagos

The WTES LASG_UDIP powers the Lagos
Smart City project, an initiative powering
high speed Internet connectivity into all
communities within the state, public
schools, institutions of higher learning,
health centres, and all government offices
and parastatals. The digital infrastructure is

also drives enhance security and safety

powering security cameras in public places,

roads to achieve efficient traffic

management; and e-government solutions

Interconnected Services -

\ Broadband Everywhere y

The completed first phase 3,000 km of
telecom fibre duct spans all of the Lagos
metro area, covering all LCDAs.

The infrastructure is on IRU lease to ISPs and
others providing FTTx broadband services
bridging the Digital Divide, connecting
Cairriers, Enterprises and Home Users and
enriching the Connectivity ecosystem, truly
making Lagos Nigeria's Hyperscale Digital

Gateway.
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Learnings & Takeaways

/ Open-Access Policy Initiator (FG, Siqtex / Define build metrics and an \

City or Access Agency) must understand enforceable Implementation
the wider Digital Broadband Infrastructure Framework in line with other social
goals and the socio-economic gains it development Policies, Strategy &

offers: Initiatives:

« Recognize the importance of digital connectivity in *  The Government should confribute and make

delivering economic, environmental and social benefit available other conduits within ifs portfolio into

to citizens, businesses, and all other city stakeholders. fhe Dig Once Policy vehicle for consolidated

permitting.

* Opfimise underground asset space planning and «  Officials leading digital connectivity efforts should

implementation, including working with utility have cross-agency/organisation mandates

companies, and other bodies working to build new or

improve the state of existing sub-surface public

eros’rruc’rure. / \ /
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Learnings & Takeaways

Engage the Broadband/Telecom

Ecosystem - Value Creation & Trust

« Develop an ‘ecosystem of trust’, with connectivity
providers considering them as partners and
collaborators in improving the lives and livelihoods

of citizens in line with Commercial Sensitivities.

* Non-Extractive Approach to Lease Fees and

Service engagements.

+ Balancing the longer-term lease rates & space
assignments between the BIG providers with
ensuring space for more targeted and smaller-

scale providers.

4 )

model to create market confidence and support

Initiate Governance Processes for

Accountability and Compliance

Suitable governance ‘steering groups or similar

models - with representatives from the Owner

(Govt, Agencies, ROW Owner etc),

Implementing Company & other Stakeholders —

for proper SOPs.

Once instituted, there must be strict adherence

and non-interference with the operational

the overall goals of the policy.

Support mix & match pricing models to cater for

various needs in the Ecosytem.
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While discussing Robust Digital Infrastructure Ecosystem,

Let's end with what digital impact really means...

What is the digital tool that has had the biggest

positive/negative impact on your lifee
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Messaging Apps— | can
communicate loved ones anywhere

Cloud storage e.g. Dropbox, virtual
drive - | can access precious
photos securely.

Map tools - | can find my way
around even if I'm somewhere
fotally new

Digital ID- | am legifimate even if |
lose ID paperwork

Money transfer apps/Mobile money —
| can support loved ones more easily

Satellite internet service - it allows
communities to be inclusively
connected.

Diabetes blood monitoring tool — it's
literally saving my life

E-learning tools — | can progress in
my career more easily

What people said..

- Social media

v Great for addressing loneliness

v | find old friends

v |learn about current news quickly

v | find my communities all over the
world

BUT...

x Addictive

x Toxic narratives —some incite
violence

- ChatGPT

v' Makes some of my job so much
easier

BUT...

x Threat to my job
x Easier to cheat on assignments

Automated customer service chat bot.
x Not helpful —so infuriating

x Clearly designed to save money at
the cost of customers experience
and jobs

x Risky when used in place of
medical emergency staff

Poorly regulated Al application

x | feellike I'm being
manipulated and | worry
about where my data goes

x [t can propagate biases that
exist in historical data




Disrupftive Solutions are
created, managed and
sustained on Peering,
Collaboration & Open-Access,
Shared Infrastructure.

0S Smartphone

Cloud Infrastructure

Internet GPS



chidi.ajuzie@wtesprojects.com
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