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V' “A Policy Framework for Enabling Internet Access” (Internet Society, April Y +\V), https://www.internetsociety.org/wp-content/uploads/ - A/Y + \V/bp-EnablingEnvironment-¥ +\V+ ¢\ \-en.pdf.

Y Robert Schumann and Michael Kende, “Lifting Barriers to Internet Development in Africa: Suggestions for Improving Connectivity,” Report for the Internet Society, Y+ \Y, https://www.internetsociety.org/wp-

content/uploads/+A/Y - \V/BarriersY toY - InternetY «inY « AfricaY - InternetY - Society_+.pdf.

Y Michael Kende and Charles Hurpy, “Assessment of the Impact of Internet Exchange Points - Empirical Study of Kenya and Nigeria,” Report for the Internet Society, April Y+\Y, https://www.internetsociety.org/wp-

content/uploads/+4/Y - \V/Assessment-of-the-impact-of-Internet- Exchange-Points---empirical-study-of-Kenya-and-Nigeria.pdf.

¢ Michael Kende and Karen Rose, “Promoting Local Content Hosting to Develop the Internet Ecosystem” (Internet Society, January Y +\0), https://www.afpif.org/wp-content/uploads/\ /Y - \V/Promoting-Local-

Content-Hosting-to-Develop-the-Internet-Ecosystem.pdf. Michael Kende and Bastiaan Quast, “The Benefits of Local Content Hosting: A Case Study” (Internet Society, May Y+ V), https://www.internetsociety.org/

wp-content/uploads/+A/Y +\V/ISOC_LocalContentRwanda_report_Y+\V+0+0.pdf.

0 Michael Kende and Bastiaan Quast, “Promoting Content in Africa” (Internet Society, August Y+\7), https://www.internetsociety.org/wp-content/uploads/+A/Y - \V/PromotingY « ContentY - InY - Africa.pdf.

1 Michael Kende, “Promoting the African Internet Economy” (Internet Society, November Y+\V YY), https://www.internetsociety.org/wp-content/uploads/\ V/¥ +\V/AfricalnternetEconomy_) 0\ V.pdf.
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Figure 1: Overview of Internet Infrastructure Impact (Internet Society)
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V' Some countries in the region and elsewhere refer to this as the development of a ‘digital hub’, which is a digital economy as we describe it, with aspirations to serve other countries in the region. We focus on the

digital economy as the foundation to transform the entire economy of the country, and acknowledge that additional benefits could derive from serving the greater MENA region.

A An early study was Christine Zhen-Wei Qiang, Carlo M Rossotto, and Kaoru Kimura, “Economic Impacts of Broadband,” in Information and Communications for Development Y+ +3: Extending Reach and

Increasing Impact (World Bank Group, Y+ +3), http://siteresources.worldbank.org/EXTIC¢D/Resources/IC¢D_Broadband_o-_Y0.pdf. More recently, see Raul Katz and Fernando Callorda. ¥+\A. The economic

contribution of broadband, digitization and ICT regulation. https://www.itu.int/en/ITU-D/Regulatory-Market/Documents/FINAL_\d_+ -0\¥-\A_Broadband-and-Digital-Transformation-E.pdf
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Figure 2: Overview of Economic Benefits

(Internet Society)
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4 Europe included France, Germany, Italy, Sweden, and the United Kingdom. The Middle East included Bahrain (%A, +), Kuwait (%0,}), Egypt (%¢,£), United Arab Emirates (%¢,Y), Saudi Arabia (%V,A), Oman (%+,A),

and Qatar ($+,¢). “Digital Middle East: Transforming the Region into a Leading Digital Economy” (Digital McKinsey, October Y+ \1), https://www.mckinsey.com/~/media/mckinsey/featuredY « Zinsights/middley -

eastY - ZandY - Zafrica/digitalY - ZmiddleY - ZeastY - transformingY « ZtheY « ZregionY + ZintoY  ZaY - ZleadingY - %digitalY  Zeconomy/digital-middle-east-final-updated.ashx.

y.

5

Katz and Callorda, Y+ \A, p. YY.
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V\  Given the differences in stages of development of the countries across MENA, for GDP per capita, we use purchasing power parity (PPP) exchange rates, which provide a good measure of well-being, which in

turn would drive decisions to adopt broadband. See https://www.imf.org/external/pubs/ft/fandd/+Y/Y - - V/basics.htm.
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Figure 3: GDP per capita (PPP) and Internet adoption in MENA (IMF, ITU, 2018)"
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Figure 4: Mobile broadband availability and adoption (ITU 2018)

VY These are the countries in MENA for which the ITU has data on Internet adoption for ¥+\A.

\Y  Note that the ITU does not have mobile broadband data for Yemen or Libya.
V¢ Note that the ITU does not have mobile broadband data for Yemen or Libya.
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Table 1: Content infrastructure in MENA (TeleGeography Internet Exchange Map; PeeringDB; Packet Clearing House; Data Center

Map; Google, Cloudflare, Akamai (2019)

Content Infrastructure

Number of Occurrences

Number of Countries

IXP 15% 9
Data Centres 70 14
Google Global Cache 47 17
Google Edge PoP 2 2
Akamai presence 19 n
Cloudflare presence 12 12
Limelight presence 4 4

V0 According to the FTTH Council Europe, the top ranked countries in the world for FT'TH penetration are UAE and then Qatar. See Roland Montagne, “FTTH Council Europe - Panorama: Europe Broadband

Status” (idate, March Y+14,\Y).

V1 This includes an IXP in Kuwait that has been established at the end of Y+ \A, but has not yet shown up in the TeleGeography Internet Exchange Point Map.
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\V  See https://www.globalinnovationindex.org/Home.

VA See https://www.gsma.com/mobilemoneymetrics/#deployment-tracker.
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Figure 6: Access infrastructure diagram (Source: Internet Society)
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Figure 7: Latency and hops accessing websites in Saudi
Arabia (Internet Society, 2019)
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V4 See Internet Society, “Internet Crossing Borders: Boosting the Internet in Landlocked Developing Countries,” June Y+\A Y+, https://www.internetsociety.org/wp-content/uploads/-Y + \A/\ +/¥ - \VLLDC-Report-EN.

pdf. While it covers land-locked countries, the issues related to border-crossings are the same as for countries that also have coastal access. For related issues, see also Mike Jensen and Michael Minges, “Ensuring

Sustainable Connectivity in Small Island Developing States” (Internet Society, May Y+ \V ,Y7), https://www.internetsociety.org/wp-content/uploads/+A/Y « \V/ISOC_Small_Island_Developing_StatesY+\V+1+\0-.pdf.

Y+ Specifically, these are websites that use the Saudi Arabian country code top level domain, .sa, including government ones using the domain .gov.sa.

YV While there is no direct evidence that the websites with high latency and/or hops are hosted outside Saudi Arabia, it does show that there is a significant issue with the performance that should be addressed with

better hosting inside Saudi Arabia.

YY The source is TeleGeography, and the data is the average price for a GigE international IP transit service, with a CDR of 0+ +, in the second quarter of ¥+14.

internetsociety.org

L 81 Uty Lows¥l G0l G ol dgeoedl il 2



&

Ayl Lleiw)l dew

0553 O 559 edalont] OISty ddoall Olegeadl dsw o bl o ddsall Llsdl OF bl CoYl JLast Lkl Loge dols ddgal] Olzseadl) dsw us3
Ludlhl paie b8 Ugd puas gawds ddsll Llsdl Sams Ly 8] Jlods baws¥l 3pidl dihie § Jgo diw Jla JI53 Yo* . Joall Sadl dalS5 e S 36 )
dzw plassl J] 635 Lo gl deosdll daISS glisyl ] b 55 Of oS -pais Ologlre 13155 Y (1l AlalS dudlin Jadd Jsd puns § dzgy9 diedl
REEE]

S S e il Sladl dlSe] gt SN (asy Ol8 LB sulanll BBV 35é I Y loied B8 O¥souts &y ol M) B 55 51 dumo e
MU a3kl de oy IS s BoMe . BUSYI § slaasT I53sSy b o) o colmtadl dmad 3Ll Lo Ao § CoftY) Glads odde o ST 30 ety low
loslabl 155 Vg oyl CLIW Ilag Lokl 15 § o poitank] ST i Cdgm9;80les Ion puds cdzs29 0936l s (58U CHTYI O Caomoly ol
sVl 32l dibie § Ao BT Oleg i dsy @5 § oS 8,31 Lalasdly

oli ddsls Shgmo ¢l OB Jledl drubayg gl Jo1s U] drud] U85 o dograll dudyll Ollashl ging iyl OIS 6de g plowd] Al § 86 W358 azsy
JalSIL dloebls ddgall Blsudl b 0] .ddsll drudly dolsdl CSad) Gl (e p3latu PoP gl bolds o syl Jols bl of duloed] doedl duadl ] Sl
Adlaibl Jgs § Sz 4390 BT plaseiul ge Jiuy oSesw

*See “Effect of Open International Gateways on the Broadband Connectivity Market” (United Nations ESCAP, February, Y+\V ,10), https://www.

unescap.org/resources/effect-open-international-gateways-broadband-connectivity-market.
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Figure 8: Middle East International Internet Bandwidth
Connected to Regions (TeleGeography, 2019)

YY “Akamai Online Retail Performance Report,” April Y+\V ,\4, https://www.akamai.com/uk/en/about/news/press/-Y « \Vpress/akamai-releases-spring-Y « \V-state-of-online-retail-performance-report.jsp.
Y¢ “Leveraging Investments in Broadband for National Development: The Case of Rwanda and Senegal” (UN Office of the High Representative for the Least Developed Countries, Landlocked Developing Countries
and Small Island Developing States (UN-OHRLLS), July Y+\V), https://unohrlls.org/custom-content/uploads/ - V/Y - \V/Leveraging-Investments-in-Broadband-for-National-DevelopmentY + \V-.pdf. P. \£.
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Yo  For instance, the countries with significant FI'TH in Figure 0, notably Qatar and UAE, replaced some existing copper with FI'TH, and where there was no copper the operators built out directly with FTTH.

Y1 See Figure ¢ for deployment levels for each country in the region

YV We note that 0G will be available as a fixed offering - serving a household with an attached receiver - or as a mobile offering, to a handset or tablet.

YA See https://www.thepeninsulagatar.com/article/Y + Y4/~ £/1Y/Qatar-makes-world’s-first-evero-G-phone-call.

Y4 See https://www.tra.gov.ae/en/uae0-g.aspx.
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Y+ The World BanK’s infoDev and the International Telecommunications Union have a toolkit on sector reform at: infoDev and International Telecommunications Union, “ICT Regulation Toolkit,” ICT Regulation

Toolkit, accessed October ¥+ ,10, http://www.ictregulationtoolkit.org/index. In addition, AY Countries have committed to a set of best-practice telecommunications sector reforms which cover competition, licensing,

and having a separate regulator. See Negotiating Group on Basic Telecommunications, “Telecommunications Services Reference Paper” (World Trade Organisation, April 14371,Y¢), https://www.wto.org/english/

tratop_e/serv_e/telecom_e/telYY_e.htm.
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Y¢  “Policy Brief.”

Yo “Policy Brief”; “Unleashing Community Networks: Innovative Licensing Approaches” (Internet Society, May Y+ \A), https://www.internetsociety.org/wp-content/uploads/ - 0/¥ + \A/Unleashing-Community-
Networks_Innovative_Licensing_ApproachesY-.pdf.

Y1 See https://www.progrss.com/places/¥ + \V\¥Y\/nile-x-egypt-smartphone-ict/.
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YA Kende and Hurpy, “Assessment of the Impact of Internet Exchange Points - Empirical Study of Kenya and Nigeria.”
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Table 2: IXPs in MENA (TeleGeography, Packet Clearing House, IXP websites, Internet Society, 2019)

Country IXP Opening E:L:ﬁyci\éet:ﬁc?se) Nr:?r:s;gf
Bahrain MN-IX March 2019 n/a n/a
Egypt CAIX June 2002 2.43 6
Kuwait Ix.kw Dec. 2018 533 12
Lebanon A.IX May 2017 n/a 32
Beirut-1X Dec. 2007 n/a 12
Palestine PIX June 2012 n/a n/a
Saudi Arabia SAIX May 2017 15.55 6
JEDIX Dec. 2018 n/a n/a
Sudan SIXP Oct. 2071 n/a 9
Tunisia TunlIXP 1996 n/a 24
UAE UAE-IX Feb 2012 58.6 66
SmartHub n/a n/a n/a

¥4 As UAE-IX is mostly for international traffic, which would not have otherwise tromboned but for the IXP, we do not include it here in the calculations of the savings to the local ISPs from

using the IXP to localize traffic exchange.
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Egypt (CAIX) Saudi Arabia (SAIX) Kuwait (Ix.kw)

IXP daily average

traffic (Mbit/s) 2,430 15,550 5,327

Total intl. Internet

bandwidth (Mbit/s) 1,150,000 7,825,512 360,000

IXP traffic as a per-
cent of total interna- 0.21% 0.199% 1.944%
tional traffic

IP transit price

for GigE ($ Mbit/s $67.41 $14 $45
month)
Yearly savings $3,931,351 $5,224,800 $5,735,160

Average yearly sav-

. $655,225 $870,800 $479,430
ings per member

Table 4: IXP cost savings (TeleGeography, ITU, IXP websites, Internet Society, 2019)

¢+ These savings are calculated as follows. First, the average traffic through the IXP in Mbit/s is multiplied by two, because every Mbit/s of traffic that goes through the IXP represents one Mbit/s of traffic that one
ISP would have delivered outside the country using international IP transit, and another Mbit/s of traffic that another ISP would have used to bring that traffic back into the country using international IP transit.
The total Mbit/s that would have been sent and received is then multiplied by the cost of international IP transit (Mbit/s per month). This gives the average monthly savings, which is multiplied by \Y to get the yearly

savings. This is then divided by the number of members of the ISP to determine the average yearly savings.
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SEEGLE Google . . .
Global Edge Akamai Cloudflare  Limelight
Cache
Algeria 1 9
Bahrain 2 1 1 1
Egypt 12 8 2 1
Iraq 0 6 3 1 1
Jordan 6 1 1 1
Kuwait 3 1 1 1 1
Lebanon 2 1 1
Libya 1 3
Morocco 5 4 2 1
Oman 4 1 1 1 1
Palestine 1 2 1
Qatar 3 1 1 1 1
:raa”boi'; 19 3 3 1 Planned
Sudan 0 1
Syria 0 0

¢\ For a description of the Google network, see https://peering.google.com/#/.
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Tunisia 2 1 1

UAE 9 3 1 3 1 1
Yemen 0 1

Total 70 47 2 19 12 4

Table 5: Data Centers and CDNs in MENA® (DataCenterMap, Google, Akamai, Cloudflare, Limelight,

Internet Society, 2019)

25k s 9585 O Jaioell (ped (3501 Uols bl elle Y Gl Jsl &s
Ssiohl z3sd) LB dlws dosy Y A weog LI deus pude pass Ggiseh
G (oY Jold) bl ells LI Jsall § Ll .oyl Gloss ende 3L

doazd oYl ol dhis § OULL BlamYl duols dlia 055 O A

slas¥l o SOyl JsSeisyn JBL dalSS dS)Liw oSes LS lacVl Bl5

IS 08 pla el 5, o dude dazas s ssimbly ST 5S15e w315 O
als e s yolas e Yoo Usll J1s e g SOyl &S, (e Mbit/s
Ao 525 on Ll Uliyg goledl e siombl ) JBLUI AAISS o0 sy O
Ssioebl alasal oo w50 O il (e A1 SaY1 (st JI Slal JLasyl

L (pog . C50Y) Oleds gadde laude Juasy A1 UL Wlge (e w59
(o3l Sladl 3o 555 dale 8shsS dleglell dudl duaal SIS

lod Vsl bl ue e ST Con a8 Wsgorle Uolas dahaill ugas Lins
e oS cwall ey JBW Jglow lgie sae OB «OULI S1ye Bl
o9 OULI 51,1 dlitus 353 58T 0 .Obly e Oskessy 13l ol (2,29
33l dihie § b8 (33550 oo dod YE § GLLo 355 OF Lol Equinix
demo ey Buasabl do sl OlleVl Dgs & Gl Uiy 31 Jless JawsYl

28 sVl Gl dihis § dzsy W dulnad] dewgadl dods eade OIS
Microsoft  ObLo Slws 2,2l ¢ Amazon Web Services GULo 35150
ok oo JI UL Juld HLas] ey Basabl do =l OLLWYI Uss & Azure
.dahil)

2501 lgga) Google 35,5 3l Sl Skl sk SIS aemo e Jikly
a0 1359 dumlg lae dahil) J9o e § caches GULIL (2355 bl e
5 Akamai d>gig .o V] 835290 ne edge d5us Ol n Bousie bl
e Joo Olé ¢ ile ppileas O] V)I dihaill Jgo = due ¢ Cloudfare
J3YI

Susaik] duy=)l SLLYI dgs

LS Smart HUB Lay gy UAE-IX Coiol) Jols dhass ;ST elleg a8 dslaglell Ll 3lsy Lod ddlaill Jgs (3L o Sasaib] do sl OhLYI Ags jeas
AWSJ &lse 8usg Microsoft Azured dylowud] duwgol) Oliy 3550 lpld 02,53 03 ol ssimbl o OIS o dSus JSI B e Busls oy L) O

Ondsl (leiiall oS g Transit Zone 3L ddlaze lyy UAE-IX oyl Jols dhats 08 « dgall & Jsalls Gloxkl Jlas¥l o Jold agass has gl o V)
oo dilaie § 8552 sbl OS] dols Ll OISl has daieS lywds oo o3 UAB-TX CooY) Jals dhis G o5 ey -dasy 090 Ly CouYl &S, Jals
adie Sl e Basly UM e 54 S0V 8, Ol Lode S (e didoell JlosYlg sdoeh] gaasiand] Boliul e gudlsll 58 (o 4T Y amdsd] Goledl pulone

* Aol JI dhas (I edoeh) S5V deus

Jols dht IMe e dgall JI Gh gl ol eVl 1S Ui el 90 Basill do =l ClLeY! dlgs § okl JLasyl A3l O JUb) doew o o5 05
oyl LY Ags J&1s § SOyl dy oo ez OF 6li (oo Wl HsSILI USAIL gladl] yyshs 3uds OB o3 (weg Transit Zone . 36 dihaie § CossY!

sl dahill Jos (3L W UAE-IX lgeddy L3l 305041 (Llhe § aml]

*For more information about the Transit Zone, see https://www.itu.int/net/WSIS/implementation/2013/forum/agenda/

session_docs/16/PANELIST1_UAE-1X-130508-v2.pdf.

€Y See https://www.datacentermap.com/datacenters.html, https://peering.google.com/#/infrastructure, https://www.akamai.com/uk/en/solutions/intelligent-platform/visualizing-akamai/media-delivery-map.jsp, https://

www.cloudflarestatus.com, https://www.limelight.com/network-map/
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€Y See “Internet Exchange Points (IXPs),” Internet Society, accessed August Y+14 ,V, https://www.internetsociety.org/issues/ixps/. And also “Internet Exchange Points: An Internet Society Public Policy Briefing”
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¢¢ For the RFP see https://www.internetsociety.org/wp-content/uploads/ - ¥/Y - \4/Cache-Fill-CFP-EN.pdf. For the general template for sharing the cost of IP transit, see https://www.af-ix.net/resources/ /Y +\V/

template-shared-cache-public-tender.

€0 Noelle Francesca De Guzman, “IXPs Level up in Emerging Asia-Pacific,” Internet Society (blog), February ¥+11,10, https://www.internetsociety.org/blog/ - Y/Y + \V/ixps-level-up-in-emerging-asia-pacific/.
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€1 See https://www.borderlesscounsel.com/blog-news-and-updates/YY/0/Y « \4/bahrains-data-protection-law-what-you-need-to-know-to-comply.
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\o ANNEX B: ITUICT

REGULATORY TRACKER

The full set of indicators is showed in the table below.

ICT REGULATORY TRACKER

Cluster 1: Regulatory Authority

1. Separate telecom/ICT regulator

2. Autonomy in decision-making

3. Accountability

4. Percentage of diversified funding

5. Public consultations mandatory before decisions
6. Enforcement power

7. Sanctions or penalties imposed by regulator

8. Dispute resolution mechanism

9. Appeals to decisions

10. Existence of Competition authority

Cluster 2: Regulatory Mandate

Who is in charge of regulating the following?

11. Quality of Service obligations measures and service
quality monitoring

12. Licensing

13. Interconnection rates and price regulation
14. Radio frequency allocation and assignment
15. Spectrum monitoring and enforcement

16. Universal service/access

17. Broadcasting (radio and TV transmission)
18. Broadcasting content

19. Internet content

20.1T

21. Consumer issues

Cluster 3: Regulatory Regime

33

22. Types of licenses

23. License exempt

24. Operators required to publish Reference Intercon-
nection Offer

25. Interconnection prices made public

L 81 ULty Leusl 3,01 3 0N dcmcd] Al

26. Quality of Service monitoring required

27. Infrastructure sharing for mobile operators permit-
ted

28. Infrastructure sharing mandated

29. Co-location/site sharing mandated

30. Unbundled access to the local loop required

31. Secondary spectrum trading allowed

32. Band migration allowed

33. Number portability required from fixed-line opera-
tors

34. Number portability required from mobile operators
35. Individual users allowed to use VolP

36. National plan that involves broadband

Cluster 4: Competition Framework

Competition exists in the following market segments:

37. Local and long distance (domestic and internation-
al) fixed line services

38. IMT (3G, 4G, etc.) services

39. Cable modem, DSL, fixed wireless broadband

40. Leased lines

41. International Gateways

42. Status of the main fixed line operator (public, par-
tially or fully private)

43. Legal concept of dominance or SMP

44, Criteria used in determining dominance or SMP

Foreign participation/ownership in:

45, Facilities-based operators

46. Spectrum-based operators

47. Local service operators/long-distance service oper-
ators

48. International service operators

49. Internet Service Providers (ISPs)

50. Value-added service providers

Source: ITU.
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