Policy and
Regulatory
Considerations

For Community Networks

Networks and Digital Inclusion



Fernand Braudel

We don't live in a single economy

Global Economy
Large companies, financial institutions,
the State: serves global markets

Local Market Economy
Small businesses, self-employment:
serves local needs

Non-Market Economies

Few market economy activities and
mainly informal activities: serves a
subsistence economy
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Céte
D'lvoire

MTN Operations
in Africa

No 1 operator

55,9% market share
Population 42,9
million

EBITDA R1,8 billion**
Contribution to
group EBITDA 4%

Capex RO,9 billion**

Subscribers*
10,7 million

Data revenue*

lup 41,1%

(10% of revenue)

South Africa (100%

No 2 operator
31,2% market share

Cameroon (7

No 1 operator
53,7% market share

Ivory Coast (59%)*

No 2 operator
33,8% market share

Population 24,1
million

EBITDA R1,3 billion**
Contribution to
group EBITDA 3%

Capex R1,0 billion**
Subscribers?
7,1 million

Data revenue*

up 21,1%

(15% of revenue)

Population 243
million

EBITDA R2,3 billion**
Contribution to
group EBITDA 5%

Capex R1,2 billion**
Subscribers®

10,9 million

Data revenue*

up 87,5%

(10% of revenue)

Nigeria (79%)*

No 1 operator
42,1% market share

Population 56,7
million

EBITDA R14,4 billion**
Contribution to
group EBITDA 33%

Capex R11,5 billion**

Subscribers*
29,5 million

Data revenue*

up 25,0%

(33% of revenue)

Population

190,9 million

EBITDA R14,0 billion**
Contribution to

group EBITDA 32%

Capex R9,0 billion**

Subscribers*
52,3 million

Data revenue*
up 86,6%

(12% of revenue)

No 1 operator
55,1% market share

Population 28,9

million

EBITDA R4,1 billion**
Contribution to
group EBITDA 9%

Capex R2,2 billion**
Subscribers*
15,7 million

Data revenue*

up 50,6%

(25% of revenue)

MTN Group 2022
EBITDA margin

45.3%
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https://africa.businessinsider.com/local/markets/mtn-group-half-year-2022-financial-statements/vgq8hwl

Jar of Stones - a metaphor

Global operators Smaller operators don’t Coo?eratnves andé:olmmon
! necessarily need to scale =~ P9 resource mode's may
fill about half of the individually but rather scale  crte PNl ACCESS
y where commercial models

jar in number of operators Fail.
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Accessible and
Affordable
Licensing

Networks and Digital Inclusion



ISP and CN Competitiveness

e |SPs and CNs play a critical role in differentiating
services e.g. uncapped fixed wireless services vs metred
PAYG services

e |SPs and CNs are also typically closer to their customers
and better able to understand the specific barriers that
hold back uptake in their region

CRASA - Forum on Community
Networks and Digital Inclusion 19 July 2023 7




Non-commercial Service Providers

e Municipal Networks (Public WiFi)
e University Networks or NRENSs

e Community Centres

e Public Access (Libraries)

e Intranets

e Telecommunication Cooperatives

e Community Networks

CRASA - Forum on Community
Networks and Digital Inclusion 19 July 2023



Licensing, Fees, & Taxation

Licensing, fees, and taxation can vary dramatically for small
scale operators across jurisdictions.

Small Scale

Operators

Infrastructure
License

Service
License

Mexico

South Africa

Brazil

Argentina

United
Kingdom

United
States

New
Zealand

Canada

Uganda

Nigeria

Ghana

Tanzania

Exemptions

Public Network
Tier 3 NFP Class ECNS Infrastructure Facilities
license 0.4% or license Provider (District )
US$1500 US$875 Licence License
Internet Internet
Reseller . | Community . Not Not Not US$10,000 . . US$3450
X Multimedia Not required R R R Services Service
license (no K Network required required required | Public Service i i
| fee) Licence i (Free) (Free) (Free) (Free) License Provider
annual fee icense ree ree ree i
Class ECS Provider US$1,300 | US$1337 Network
ASP license . Licence ( Services
License ) o
0.4% or US$740 Capacity (District)
Uss$87s
Resale) USS5750
USS$3,000
Community . License
Network License " Communal
etworl : exemption
Servi Exemption |€Xemption ‘ P towns < Access
ervice i or
. for social available. 5000 Provider
Provider operators inhabitant li
urpose inhabitants icense
(Non-Profit) purp Act under with < 5000 US$3.000
50 review. subscribers

CRASA - Forum on Community
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https://www.ucc.co.ug/wp-content/uploads/2020/05/COMMUNAL-ACCESS-PROVIDER-LICENSE-25-05-2020.pdf
https://www.ucc.co.ug/wp-content/uploads/2020/05/COMMUNAL-ACCESS-PROVIDER-LICENSE-25-05-2020.pdf
https://www.ucc.co.ug/wp-content/uploads/2020/05/COMMUNAL-ACCESS-PROVIDER-LICENSE-25-05-2020.pdf
https://www.ucc.co.ug/wp-content/uploads/2020/05/COMMUNAL-ACCESS-PROVIDER-LICENSE-25-05-2020.pdf
https://www.ucc.co.ug/wp-content/uploads/2020/05/COMMUNAL-ACCESS-PROVIDER-LICENSE-25-05-2020.pdf

South Africa

Licence-exemptions

Service provision: ECS.
Exempted if: non-profit,
reseller, ancillary services.
Infrastructure: ECNS.

Exempted if: small or private

network.

Spectrum: Usage of license

exempt-spectrum

Benefits of the exemptions

No fees, no contribution to the

fund or other bureaucracy

CRASA - Forum on Community

Networks and Digital Inclusion

Certificate issued by the C iSSi of C ies &
Property Commission on Monday, March 17, 2014 at 13:43

Certificate of Registration

CR10

&y

Companies and Intellectual

Regisiraton Number. 2014100208124
Enterprise Nama ZENZELENI TELECOMMUNICATIONS NETWORK PRINARY CO-OPERATIVE LIWTED

Property Commission

 member of the dti grovp

REPUBLIC OF SOUTH AFRICA
CO-OPERATIVES ACT, 2005

CERTIFICATE OF REGISTRATION
OF A CO-OPERATIVE
(SECTION 7)

| hereby certify that
ZENZELENI TELECOMMUNICATIONS NETWORK PRIMARY CO-OPERATIVE LIMITED
was registered on

5212014

under Section 7 of the Co-Operatives Act, 2005 (Act 14 of 2005),
with registration number

20147002051/ 24

as a Primary Co-Operative with a limited liability.
Its constitution was also registered on the same date.

I further certify that
ZENZELENI TELECOMMUNICATIONS NETWORK PRIMARY CO-OPERATIVE LIMITED

is with effect from 5/2/2014 entitied to commence business.

&\*@ =S

REGISTRAR OF CO-OPERATIVES

Pagezorz

Physical Address. Postal Address: Co-operatives. Docex: 256

the di Campus

Sunnyside 0001

- Block F Private Bag x237 Web: waww cip oo 22
77 Meintes Street Pretoria

Contact Centra: D88 100 2472 (CIPC)
o001 Contact Gentre (International): +27 12 394 8500

C icati ity of South Africa
Pinmill Farm, 164 Katherine Street, Sandton
Private Bag X10002, Sandton, 2146

Licensing and Compliance
Tel: +27 11 566 3645
Fax: +27 11 566 3646

Email: ahiabioa®icasa.org.za
Ref: PECN/0018/2014/ECSLE/0003/2014

Masibulele Siya

Zenzeleni Telecommunications Network
Primary Co-Operattive Limited

Mankosi Administrative area

Ward 26, Nyandeni Municipality
Eastern Cape

Per email: jaysiya26@gmail.com
Dear Masibulele Siya

RE: APPLICATION FOR PECN AND ECS LICENCE EXEMPTIONS:
ZENZELENI NETWORK

1. We refer to your application received on 14 April 2014 for Private Electronic
Communications Network Service (PECN) and Electronic Communications
Service licence exemption.

2. We advise that the Authority has granted Zenzeleni Telecommunications
Network Primary Co-Operative Limited a licence exemption to construct,
maintain and operate a PECN to be used principally for or integrally related to
the internal operations of Zenzeleni Network.

Dr $S Mncube (Chairperson), NA Batyl, WH Currie, JM Lebooa, MR Mohlaloga, N Ndhiovu, KGS Pillay,
Dr MM Socikwa, WF Stucke (Councillors), PK Pongwana (CEO)

19 July 2023




Kenya
Community Network Operator License (2021)
Unified License For deployment of nrastruoure nationally

Tier 1 - Annual fee: the higher of 0.4% of turnover or Ksh 4M (USD

Framework 37K) National

Tier 2 - Annual fee: the higher of 0.4% of turnover or Ksh 800K (USD

The Authority has in place a Unified 7500) Regional _
) . ) Tier 3 - Annual fee: the higher of 0.4% of turnover or Ksh 160K (USD
Licensing Framework (ULF), which 1500) County
) ) Community Network Operator License
is technology and service neutral. KSh 5,000 per year (USD 50)
: : International Network Facilities Provider
The ULF market is structured into Submarine Cable Landing License
three main |iCGﬂS€S: International Gateway License

Non-Infrastructure Based Service Providers
Application Service Provider (Includes MVNOs, Vehicle Tracking,

1. Network Facilities Provider. ccTLDs) _
Content Service Provider
2. Applicati()n Service Provider. Electronic Certification Service Provider
. . Terminal Equipment Providers
3. Content Service Provider. Telecom Terminal Equipment Contractors

Telecommunications Technical Personnel
Private Very Small Aperture Terminal (VSAT)

https://www.ca.go.ke/wp-content/uploads/2021/10/Community-Network-and-Service-Provider-CNSP-License.pdf

CRASA - Forum on Community

Networks and Digital Inclusion 19 July 2023 11


https://www.ca.go.ke/wp-content/uploads/2021/10/Community-Network-and-Service-Provider-CNSP-License.pdf

Networks and Digital Inclusion

Access to
Wireless
Spectrum



Two Types of Wireless Access

___Licensed ___ Unlicensed

Technology 2G, 3G, LTE, 5@, etc WiFi, Bluetooth, etc
Profection from License Technology / Rules
nterference
Power Output High Low
Value Created Billions $ Billions $
Cost of Technology Coming down Very inexpensive

CRASA - Forum on Community 13
Networks and Digital Inclusion 19 July 2023




License Exempt Spectrum for PtP & PtMP

) South ) ) United ) New L. .
Kenya Mexico ) Brazil  Argentina ) United States Canada \[-EHE] Tanzania
Africa Kingdom Zealand
4W in PtMP. PtP of 1 dBm .
. i ) 4W in PtMP
2W in PtP less in TxPower per 3 dBi L
EIRP 100mWwW . 100mWwW 4W 4w . . . 100mW [} and no limit 1w 100mwW 200mW
1W in PtMP increase in antenna gain .
2400 - in PtP
2483.5 above 6 dBm
500mW PtP
Tx Power 1w 1w 1w 1w
250mW PtMP
Registration required? No No No No No No No No No ? ? No ?
4W in PtP 200mW
5150 — EIRP 200mW 200mW 200mW | 200mW | 200mW 200mW i 1w ) 200mW 200mW 200mW 200mW
53 in PtMP indoor only
5250
Tx Power 50mwW 50mw 1w
5250 — EIRP 200mW 1w 100mW | 200mW A 200mwW 1w 1w 1w 200mwW 200mwW 200mW 200mwW
5350 Tx Power 250mW 1w 250mW 250mW
5470 — EIRP 1w 1w 1w 1w 4w 1w 1w 1w 1w 1w 4W (Licensed) 1w 1w
5650 Tx Power | 250mW 250mW 250mW 1w 250mW 250mW
5650 — EIRP 1w 1w 1w 1w 4w 1w 1w 1w 1w 1w 4W (Licensed) 1w 1w
5725 Tx Power | 250mW 250mW 250mW 1w 250mW 250mW
a4W 4W . o 4W in PtMP . L
aw 4W in PtMP and no limitin | 200W L 4W in PtMP AW (no limit in
5725 — EIRP 1w aw (200w aw (200W | o and no limit : aw 1w
light license | the Antenna Gainin PtP | for PtP ) PtP of 1 gain for PtP)
5850 PtP) PtP) in PtP
Tx Power 1w 1w 1w 1w 1w 1w 1w
Registration required? Yes No No No 5725-5850 No No No No No

CRASA - Forum on Community 14
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https://www.ncc.gov.ng/accessible/documents/64-guidelines-for-deployment-of-wifi-services/file
https://www.ncc.gov.ng/documents/59-guidelines-for-deployment-of-broadband-services-on-the-5-2-5-9ghz-band/file
https://www.ncc.gov.ng/accessible/documents/936-5-4ghz-spectrum-assignments/file
https://www.ncc.gov.ng/accessible/documents/936-5-4ghz-spectrum-assignments/file

License Exempt Spectrum for PtP & PtMP

Other frequencies
Additional Wi-Fi Spectrum with 6GHz
6 GHz
Other frequency bands e .SG”Z | -[’]_‘ |
designated for ISM use = — ;
have tremendous oo 2oM0le0s020
potential to increase 6GHz

broadband capacity and
affordability for
small-scale operators.

57 58 59 60 61 62 63 64 65 66 FGHz

60GHz

60 GHz RF Channels

CRASA - Forum on Community
19 July 2023
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Licensed spectrum and spectrum auctions

. # successful

Nigeria 2014 2.3GHz (30MHz) $23,000,000 1
Ghana 2015 800MHz (20MHz) $67,500,000 1
Nigeria 2016 2.6GHz (60MHz) $96,000,000 1
Mozambique 2013 800MHz (10MHz) $30,000.000 0
Tanzania 2018 800MHz (10MHz) $20,000,000 2
Mozambique 2018 800MHz (10MHz) $83,000,000 3

CRASA - Forum on Community 16
Networks and Digital Inclusion 19 July 2023



Buctiogghave 7 AN g
Spectrum Auctiblve

the unfortunate side '
effect of locking Small
Operators Out of the

Market .
B

Local and Shared Access IMT
spectrum addresses can unlock access
for small operators




Innovations in IMT Spectrum Sharing

United Kingdom

) Local and Shared
United States Access License

CBRS Frameworks
Tiered Access

Use it or Share it

Mexico
Social-purpose
spectrum set-aside
for underserved
regions

/}

New Zealand
Managed
Spectrum Park

CRASA - Forum on Community 18
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Access to
Backhaul

CRASA - Forum on Community
Networks and Digital Inclusion 19July 2023 [RES



&4 :Nairobi = 81+
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Fibre Optic Infrastructure
e Halotel
=== NICTBB
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—— 66
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e—— 220 kV
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Population
0- 5300
5300 - 8200
8200 - 10500 e
10500 - 13000
777 13000 - 16500 3
I 16500 - 22100 ® o (W
B 22100-144900 | gy

Sustainable Access
To Backhaul

Ongoing network costs are
often the single biggest
sustainability factor for CNs.

Cost of reaching a fibre
Point of Presence e.g. PtP
wireless

Cost of fibre increases with
= djstance from Dar Es
Salaam

International
transit/peering available in
Dar Es Salaam

19 July 2023 m
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The first action undertaken by B4RN in
building their network was to lease ‘dark
fibre’ to an IXP in Manchester because
they knew the cost of backhaul would be
critical to their business model
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Networks and Digital Inclusion

nd Hill

A Penny Black
Broadband Strategy

In the early 1800s postage was charged by
distance and number of sheets

Rowland Hill, a school teacher, was convinced a
single price stamp that would guarantee
postage anywhere in the UK would transform
the postal system

In 1839, 76M letters posted in UK

In 1840, after the introduction of the Penny
Post, 168M letters

Ten years later 347M letters
Democratised access to the postal system

19 July 2023 m



@ EdgeConnect | Chorus X +

D> ¢ © |0 @ htps://spchorus.cor Bl | = D o | ¥ U & O

Products & services Tools Processes Training
Overview Price & Offers Tech Specs

Networks connectivity > E

EdgeConnect

Peer with your favourite Internet
Exchange

Overview

Peering is fundamental for you, your end customers, and the
providers of the content that your customers view and enjoy
every day. We're working with New Zealand's Internet Peering
Exchanges to make peering possible over your existing UFB
handovers, making it easier than ever before.
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South African

National
Research &
Education
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A Community Network
for Universities
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SANReN

Tertiary Education and
Research Network of South Africa
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Transparency
and Open Data

Networks and Digital Inclusion



More transparency is needed

e Understanding the true /
extent of national fibre
infrastructure is a o R
challenge, even for |
regulators and

governments e
e Multiple operators may L. '

report ‘owning’ fibre but

may in fact have SN >
capacity on the same AR
cable it

CRASA - Forum on Community
Networks and Digital Inclusion 19 July 2023




Open data benefits all

Opportunities for small ISPs, rural
operators in particular.

More strategic information for
investors

Levelling the playing field in terms of
information sharing and building trust

Better evidence of the
socio-economic impact of their
networks

Better network analysis tools

CRASA - Forum on Community

NOFBI BACKBONE FIBRE OPTICAL TRANSMISSION NETWORK

|

N

Currently not- /|
operational

2T

Networks and Digital Inclusion
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Multistakeholder initiative

The World Bank, the International A \-I/-VHOERLD
Telecommunications Union (ITU), =, BANK

Mozilla Corporation, the Internet

Society (ISOC), Liquid Intelligent 'II
Technologies, CSquared, and Digital LIQUID IMOzZ.//ia

CounC” Africa are partnering to INTELLIGENT TECHNOLOGIES

promote the collaborative
r— Internet
LRI @ Society

development of open data standards
| !?éé‘u‘n*g!

for describing telecommunications
infrastructure. The first challenge we
have taken on is that of terrestrial fibre
optic infrastructure.

CRASA - Forum on Community
Networks and Digital Inclusion 19 July 2023



The Open Fibre
Data Standard
(OFDS)is a
standard for
publishing data
on fibre optic
broadband
infrastructure.

# Open Fibre Data Standard

Network

A telecommunication network. A network consists of a set of nodes interconnected by

spans.

id string (format: uuid)

A universally unique identifier for this network, as defined by REC 4122. For more

information, see the identifier reference.

name string [1

nodes array[1.] Node

A name for this network.

Information about the nodes that belong to this network. Information about nodes

should be embedded in this field unless:

« The network is too large to load in to memory, in which case a link to a
streamable bulk nodes file may be provided in . links

« The data is published via an API and the network is too large to return in a
single API response, in which case a link to a paginated nodes endpoint may be

provided in .links.

For more information, see how to format data for publication.

Open Fibre Definition

# » Open Fibre Data Standard © Edit on GitHub

Open Fibre Data Standard

Welcome to the Open Fibre Data Standard 0.2.0 release.

We want to hear your feedback on the standard and its
documentation. For general feedback, questions and
suggestions, you can comment on an existing disc nor
start a new one. For bug reports or feedback on specific
elements of the data model and documentation, you can
comment on the issues in the issu

create a new issue.

To comment on o create discussions and issues, you need
to sign up for a free GitHub account. If you prefer to
provide feedback privately, you can email
info@opentelecomdata.net.

Fibre optic networks are approaching the status of essential

Open Fibre Data Standard

Standard Documentation

Load New File

COVE Convert, Validate, Explore

® Schema Version

Your data was checked against schema version: 0.2

@ Data Conversion

Download the data that you submitted in either its original format o in alternative formats. For more information, see
the publication format reference. If you are investigating an error, you might find the alterative formats easier to use.

@ JSON (original)

@® network-package.json (9.2 KB)

Documentation

Open Source tools

More information at https://github.com/Open-Telecoms-Data/open-fibre-data-standard

CRASA - Forum on Community

Networks and Digital Inclusion

19 July 2023


https://github.com/Open-Telecoms-Data/open-fibre-data-standard

Pricing Transparency

I

ECONOMIC COMMUNITY OF COMMUNAUTE ECONOMIQUE

WEST AFRICAN STATES DES ETATS DE L'AFRIQUE

DE L'OUEST

Within the Economic :
Community of West
African State S there is Article 22:  Publication of a reference interconnect offer

an agreement to S1ihort) Sk be Hae RVSNe i g CINE ot Welhes
publish reference authority's webste. | oo on e natonel readstory
interconnection offers 0 T n———— T
from dominant |

O pe rato rS j THE HIGH CONTRACTING PARTIES,

| MINDFUL of Articles 7, 8 and 9 of the ECOWAS Treaty as amended
establishing the Authority of Heads of State and Government and defining its
composition and functions;

CRASA - Forum on Community
Networks and Digital Inclusion 19 July 2023



Pricing Transparency

i OFFRE D’INTERCONNEXION POUR LES
In Benin, the state-owned EXPLOITANTS DE RESEAUX ET SERVICES DE
backbone operator COMMUNICATION ELECTRONIQUES OUVERTS
_ AU PUBLIC
publishes a standard rate

Ca rd fO r tra n Sit a n d 1.4.2 Offre de transit IP au niveau des POP

Capacité (Mbps) Tarif en FCFA/mois/Mbps
Interconnection
) Plus de 1000 18 000

Frais d’acceés : 500 000 FCFA

Les équipements colocalisés concernés doivent avoir au maximum les caractéristiques ci-aprés :

Volume (V) V <1000 cm®
Poids sur Pyléne (P) P < 5kg
Consommation en énergie (E) E < 20kwh/mois

CRASA - Forum on Community 31
Networks and Digital Inclusion 19 July 2023



ricing Transparency

PUBLIC NOTICE

CORRECTION OF WHOLESALE PRICES O

AS AT END SEPTEMBER 2015

i

The foll

In Botswana,

BOFINET

g are BOCRA app d whol
charged by BOFINET and BTCL to other licensed operat
monthly rental charges for No Contract, 1 Year Col

BOCRA have

Tabbe 1: [T ifermes

Transt

prices for

Table 3: Poirt To Pant Lessec

Table 15: frae fely

. Capacity Frame Relay Product NoContract 2 Year Contract
s 143720 18
STz
27 14644
ST S 162720 65448
ST 4 175040 161136
1 Gbps 2m240 240116
ST 15
10 Gbps 450576 413618
105 : 60489 €154
T T & Ma 96 615406
053 1263950 1137555
Table 2 91 rotected
2 . WIFI
£ 2 4801 561 1441 Wholesele Woii s charged ot PO pae TR Leased Line Product o Contract 2 Yuar Contract
) m 106813 101473 54802 purchase of 5000 mogabytes Viholesale leased I 19280 ”
19250 107325
- ST 155 3513 = 64k0-SOkm.
STM 4 622 BTCL 13189
STV 16 245 A
n I 438 Tabla 10:PLC Product 163494
% WLC Product L 2Wene 20620 165843
Capacity o 1 Year 2Year 3 Year Contreck
(Mbps) » Contract Contract Contract WhclesalePLC 04 0-50em 191882 172093 142950 128655
& 2 3040 203882 183493 - ——
033 365082 329383
STM 1 155 YT 23920 193044
ST S [5) 269760 215717
ST s 3488 L Ry
1756550 158895
Table & Hf Crcus
2561615 2308454
L]
= n a1 456,20 3213666
as g Wholesale 1PLC ST 51-200km —— —
5 ArsaleLeased Line ST —— e
a1 155 Wholesaie IPLC STM1 201 -400km 95 3400k D00 %8216
SThA 622 Vihaesale P STA 400k 135 201
STMIE 2450 "o T 2400 = et Urpeatected Botsgate

Tabbe 5: FLC 10 RSA (ohamvesbirg

https://www.bocra.org.bw/sites/default/files/Tarrif%20Pdf%27s/CORRECTION_OF_WHOLESALE_PRICES_AS_AT_END_SEPTEMBER

2015.pdf
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https://www.bocra.org.bw/sites/default/files/Tarrif%20Pdf%27s/CORRECTION_OF_WHOLESALE_PRICES_AS_AT_END_SEPTEMBER_2015.pdf
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