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Introduction

Introduction

Theworldis confinually changing, and one of the fundamental driversisthe digital transformation
which leads to the emergence of a new concept called the digital economy. The digital
economy can be defined as the economic activity resulting from billions of online connections
among people, businesses, devices, data, and processes. As we enter the digital era, disruptive
innovations in the digital economy have significantly changed production methods and ways
of life in a way that brings more welfare, productivity, quality of life, and living standards and
less cost and time spent for having the same services and products. Moreover, the digital
economy provides facilities for unexpected users who were not possessing these conveniences
in traditional structures. That's why we say the digital economy has created unprecedented

values.

Although the digital economy is backed by the ongoing spread of information and
communications technologies (ICTs), the development of the digital economy is something
beyond ICT or IT. Without a doubt, it's a new, complex, large-scale phenomenon that requires
a paradigm shift in almost every field, including policy-making and regulation, co-creation,
efc,, since the conventional approaches seem inefficient or incompatible with the nature of this
new frend. Along with many scholars and experts, the emerging arrangements of the digital
economy will serve mainly as a window of opportunity for governments. It allows ample room
for national policy development and extensive reliance on more inclusive knowledge-based
innovations. The government plays a key role in promoting digital economy development, in
particular in creating a favorable environment for ICT infrastructure development and digital
innovation. The coordination among national regulators, private sector, SMEs and academia is
also vital to producing workable governance arrangements.

Our purpose in this report is to show what could be done relying upon a redlistic grasp of
the multfifaceted status of the digital economy in Iran. The main structure of the report was
initiated by China Academy of Informatfion and Communicafions Technology (CIACT). As an
independent local think tank, the Data and Governance Lab (D4G) has accompanied the report
as d contributor to content development and policy recommendation. We aim to reach these
objectives throughout the report:

B Building an evidence-based depiction of Iran’s digital economy: A central goal of
preparing this report is to provide a clear picture of Iran's current situation regarding ICT
infrastructures and the digital economy to provide accurate information for stakeholders

to accelerate digital economy development in Iran.
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B Consensus formation: Since there are discords about some statistics and there is no

1

2

consensus on, such as the share of the digital economy in Iran’s GDP and other similar
cases, this report tries fo provide reliable integrated information by removing the
ambiguities. Information validation is the report’s target to provide reliable data for
decision-making and stakeholder consensus. As a result, a more remarkable agreement
is needed on incorporating and strengthening policy initiatives, thereby establishing an
integrated national vision proactively toward digital economy development.

Providing a practical roadmap: Considering the undoubted importance of the digital
economy’s development, one of this report’s main goals is to provide a road map for
the development of the digital economy in Iran. With the current situation analysis
and international case studies, policy recommendations for Iran’s digital economy
development will be proposed.

The prices provided in this report have been calculated using a conversion rate of 43,000

lranian Rials per US Dollar,
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ICT is a Key Driver of Economic and Social progress

ICT infrastructure and services are the foundation for countries to develop digital economy and
to increase their overall economic well-being and competitiveness. Broadband infrastructure is
now a vital infrastructure, as essential as water and electricity networks. ITU's analysis of more
than 200 studies on broadband impact notes that a 10% increase in broadband penetration
yields an increase in GDP ranging between 0.25% and 1.5%. OECD estimates that a 10% increase
in broadband penetration can raise labor productivity by 1.5%. An EIB' study asserts that o
doubling of broadband speeds can result in 0.3% GDP growth.

20
186
16 [ . ) .
- For middle-income countries.
12— -

+ FBB penetration
B - 0.5%+ GDP growth

0.7
08—
06 + MBB penetration
04 |- > GDP growth
02 |-
00
0 - 1
Total Contries Contries Contries
= USD 12 000 < UsD12 000 =UsD12 000
- 22 000
W Fixed broadband Maobile broadband

Figure 1-1 GDP growth impact of an increase in 10% of broadband penetration (%)
(Source: ITU)

Inrecentyears, all majoreconomies have released their digital strategies. Forexample, European
Gigabit Society of EU, Industry 4.0 Strategy of Germany, Digital Economy Development Strategy
of China, New Deal of Korea, Smart Japan ICT Strategy of Japan. Many of Iran’s neighboring
countries are committed to enhancing national competitiveness through digital transformation.
For example, Saudi Arabia’s Vision 2030 aims at becoming one of the world's top 20 digitally
innovative nations; Egypt's Vision 2030 aims at building a competitive, balanced, diversified
and knowledge-based economy; UAE's Digital UAE covers the efforts of the federal and local
governments fo make the UAE a smart country. The COVID-19 pandemic further highlighted
the importance of the digital economy. More countries are accelerating their timelines of
digitalization to fight economic downturn and secure sustainable development. To lead in the
next round of international competition in the digital erq, Iran needs to further commit itself to
nurturing the ICT industry and promoting digital transformation.

1. European Investrnent Bank
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IE) ICT is at the Core of Iran’s National Development Plan

1WAN Iran’s National Development Plans Hold ICT as a Main Topic

1.2.1.1 The Sixth Development Plan

On 19 March 2017, the “Law on the Sixth Five-Year Economic, Cultural, and Social Development
Plan for 1396-1400 (2016-2021)" (the “Sixth Development Plan”) was approved by the Iranian
Parliament. The general policies of the Sixth Development Plan (2016-2021) are based on the
three pillars of development of a resilient economy, progress in science and technology, and

promotion of cultural excellence and cover eight topics ranging from economy to ICT.

Sixth Development Plan

Three Pillars

e Cultural
. Leadership in
Economic ; excellenece
science and
strength and
technology e
resilience
Eight Topics Economy Society Defense & security
ICT Culture Foreign policy
Legal & judicial Science, technology & innovation

Figure 1-2 “3+8” Framework for Iran’s Sixth Development Plan

The Sixth Development Plan recognizes the strategic value of ICT development. ICT is not only
one of the priorities of Iran's national development and an integral part of its leadership in
science and technology but also a key enabler of all the other pillars and topics.

1.2.1.2 The Seventh Development Plan

The general policies of the 7th development program have been also compiled and publicly
declared on September 2022 by the Iranian supreme leader. One of its fundamental clauses is
directed to the digital economy, cyberspace and its goals including digital sovereignty. Clause
19: “Establishing national sovereignty and protection of Iranian Islamic values in cyberspace
by completing and developing the national information network and providing appropriate
content and services and promoting cyber power at the level of global powers with an emphasis
on the strengthening and security of the country’s vital infrastructure and big data.”
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Emerging initiatives and the Special Working Group on the Digital Economy

The working group of the digital economy was established in December 2021 by the First Vice
President with the aim of developing the digital economy and achieving a 10% share of the
digital economy in the country’s economy.

The main goals of the working group include developing digital economy infrastructure,
removing obstacles and accelerating the formation of the digital economy ecosystem in the
country, supporting digital platforms and businesses and basic technology in the country,
creating a platform for developing the basic technology in the country, removing barriers for
the operation of Iranian platforms at the international level and the development of digital
economy skills.

This working group consists of Iranian ministries and personas including;
1. Communications and Information Technology
2. Economic Affairs and Finance
3. Industry, Mine and Trade
4. Cooperatives, Labor and Social Welfare
5. Defense and Armed Forces Logistics
6. The scientific and technology vice president
7. Head of the Central Bank of the Islamic Republic of Iran.

So far, this working group has held three meetings. These meetings’ main focus has been
emphasizing achieving a 10% share of the digital economy. In doing so, the combination of
the working group and the limits of delegated powers were determined, the critical priorities
of the working group, specialized committees, and approving the members were done, and
committees are responsible for presenting reports and preliminary actions.

To be more specific, one of the most prominent achievements of the working group so far has
been the withdrawal of the case of the Amitis system proposed by Iran’s Central Insurance
Organization; “an integrated system/gateway which led to the creation of a monopoly in
providing licenses and services, as well as complicated regulation in the field of insurance
businesses (InsurTechs)”. The working group has become responsible for such interventions and
making decisions in this field and so adopted a policy preventing the bottleneck and arfificial
forms of monopoly from being legitimated by the government.

(WY ran’s ICT/Digital Development Vision

The government of Iran has recognized ICT as a key driver to enhance economic competitiveness
and promote social inclusion. In January 2017, the government of Iran laid down a series of
reform targets for the telecoms sector under its Sixth Development Plan. For example, it wanted
internet bandwidth increased to 30TB by March 2021, with school networks and e-government
services to be digitized. The Ministry of Information and Communication Technology (MICT) is
also being urged to attract further private sector collaboration and foreign investment fo the
telecoms industry.
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The MICT sets a few goals in line with the Sixth Development Plan, including:

First position in the region in terms of e-government development in national information
network

B Local content enhancement according fo cultural map of country

B Establishment and enhancement of national information network of country and enhancing
the security

Transform Iran fo the center of postal and traffic communication and information of region

Influential presence in international fransactions in cyberspace

Increase investment in infrastructure

Spatial technology development

The ICT Minister Mr. Zarepour proposed the Intelligent Iran program, which covers 8 areas
ranging from infrastructure to digital economy and governance:

Digital governance and international inferactions

Smart government and digital transformation

National information network and sustainable development of communication infrastructures
Regulation of communication and information technology

Digital economy

Privacy and security of information exchange space

Acceleration of space industry growth

VAVAVEE-EV R R

Post services

W23 Digital Transformation Framework

The digital transformation framework integrates various applications, services, resources, and
physical infrastructure. It provides a map for all stakeholders to embrace and develop the
digital economy.

Application
Layer
Manufacturing
Blockehain
Digital
Fiotform Edge computing
Cybar Layer

Securify

Connectivity
Layer

Smart Devices — s = Talent
=Man phone Lamera
Layer
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Smart devices layer : A better connected country has the potential to be a smarter nation
and it is at the smart devices layer that many of the key connections take place. This layer is
intertwined with smart terminals and the Internet of Things (loT).

Connectivity layer : The connectivity layer represents various networks provided by
telecommunication operators, as well as other networks provided by city stakeholders or
enterprise private communication networks. This layer is responsible for carrying all the data
produced by the sensors as well the communications between each of the elements of the
ICT infrastructure such as - the data centers, platforms, end user devices and applications.
It has fixed and wireless components.

Digital platform layer : The digital platform includes computing and storage infrastructure
based on the data center and edge data center. The layer, infegrates cloud computing,
edge computing and intelligent computing, to provide high-efficiency computing power.
New technologies, such as Al and block-chain, are evolving to form infrastructure in the
form of platforms.

Application layer : Leverage the capacity of ICTs to enable the vertical social and economic
sectors.

I Iran’s Digital Economy Development

—

(AW Measuring Digital Economy

According to UN's definition for digital economy', different technologies and economic aspects

of the digital economy can be broken down into three broad components:

Core aspects of the digital economy, which comprise fundamental innovations
(semiconductors, processors), core technologies (computers, telecommunication devices)
and enabling infrastructures (Internet and telecoms networks).

Digital and information technology (IT) sectors, which produce key products or services
that rely on core digital fechnologies, including digital platforms, mobile applications, and
payment services.

A wider set of digitalizing sectors, which includes those where digital products and services
are being increasingly used (e.g., for e-commerce). Even if change is incremental, many
sectors of the economy are being digitalized in this way. Examples include finance, medig,
tourism, and fransportation.

1. DIGITAL ECONOMY REPORT 2019 by UNCTAD 9
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Wider Set of

Digitc:iiziﬂg ® Finance, Media, Tourism
Transportation
Digital
and IT
Secfor ® Digital platforms, Mobile applications

Payment services

M
Aspects . e

o Semiconductors, Processaors,
Computers, Telecommunication
devices, Internet, Telecom networks

Notes:
e Awider set of digitalizing sectors: where digital products and services are being increasingly used
¢ Digital and IT sectors: produce key products or services relied on core digital technologies
e Core aspects: fundamental innovations, care technologies, enabling infrastructures

Figure 1-4 UN's definition of digital economy
(Source: UNCTAD)

Currently, many organizations and countries have developed various methodologies to
measure digital economy.! However, there is still not a globally-accepted methodology that
can be used for measuring or benchmarking the digital economy of all countries. According
to UNCTAD, the share of the ICT sector (core of the digital economy) and the total share of the
digital economy in the global economy in 2019 was estimated at 4.5% and 15.5%, respectively.?
CAICT also measured the value of digital economy of 47 countries in 2021 The study shows
that digital economy in broad sense accounts for 8%~68% of a country’s GDP, with an average
of around 26.5%.

1. For example, see Toolkit for Measuring the Digital Economy compiled by the G20 Digital Economy Task Force.

2. See DIGITAL ECONOMY REPORT 2019 by UNCTAD. Methodological details are available in the UNCTAD Technical
Note 3 International Trade in ICT Services and ICT-enabled Services: Proposed Indicators from the Partnership
on Measuring ICT for Development, online at Https:/unctad.org/system/files/official-document/tn_unctad _
ict4d03_en.paf

3. CAICT's methodology can also be found in G20 Toolkit for Measuring the Digital Economy.

10
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(Source: CAICT)

(WA Current Status of Iran’s Digital Economy Development

ICT is one of the fastest growing industries in Iran. Currently, ICT comprises a remarkable 10.3%
share in the total number of employed throughout the country. This is while the figure stood
at 0.8% at the beginning of the Fifth Five-Year Development Plan (March 2011-16)'. In 2019, it is
estimated that the share of Iran’s ICT sector in its total GDP was 4.2% and that of digital economy
in broad sense was 6.5%. The share of the ICT sector is almost approaching maturity, but that of
the total digital economy is still far below the world average. By comparison, in 2020, ICT sector
accounted for 7.3% of Chind’s total GDP and digital economy’s share in GDP reached 38.6%.

%
7

2012 2013 2014 2015 2018 207 2m8 2019

- |CT sector as % of GDP — Digital econamy as % of GDP

(Source: MICT)

1. Hitps://financialiribune.com/articles/domestic-economy/68936/ict-role-in-iran-economy-expanding
1
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To recap, the potential of ICT in promoting digital economy development is yet to be unleashed.
Iran needs to further promote digital transformation in various social-economic sectors.

¥y Potentials of Iran’s Digital Economy Development

Although Iran has not yet emerged as an ICT giant in the new digital erq, it has great potential
and capacity to become a major digital economy in the Middle East region and an ICT center
in Persian-speaking countries. It has a dynamic and growing economy and ICT market,
offering significant opportunities for telecoms growth. Its population is one of the largest in the
Middle East, it has a youthful, tech-savvy demographic and there is an unmet demand for both
fixed and mobile telecoms services. It is now dedicated to building the NIN with customized
infrastructures to ensure the security and stability of global Internet traffic and has made great

achievements in developing local/ regional ecosystems.

» An estimated population of mare than 85 million « 149 U_r‘li\.rersi’ries, high education centers
people is one of the largest in the MENA region. = 50 PSS porks .
m « 50% of the populalion is less than 30 years old. » 62 ‘:Ireqhve and innovative houses
e The working-oge population is estimated fo be * 223 '_"‘CUbUh_)f centers
more than 63 million. * 350 innovation centers

(Sourca: Statistical Center of lran) {Source: Vice-Presidency for Science and Technology)

Digital talent: STEM availability Startup: ecosyste
o 82218 faculty members * 930 million dellar per year: E-commerce
« 1.98% contribution of Iran in science market 5'_25_’
production » 1,6 - 1,2 billien dollars: startup ecosystem
- . 8,427 contracts with industry D value
* 76,000 international scientific * 170 accelerators

published documents = 9 innovative companies
« 6671 knowledge-based companies

(Sourcs: Vice-Presidency for Science and Technology) (Source: Vice-Presidency for Saence and Technology)

Figure 1-7 Iran’s strengths in developing into a major digital econom
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Overview

P

Iran is trying to keep pace with the world in the field of ICT. Today, 98.5% of villagers and 100%
of Iranians [in cities] have access to the Internet . By June 2022, Iran’s MBB and FBB penetration
rates have reached 116% and 13% respectively. By November 2022, Iran has deployed 71315km
of fiber network through Telecommunication Infrastructure Company of Iran; its international
bandwidth has reached 5489Gbps.?In terms of quality and price indices, Iran has one of the
cheapest broadbands in the world. Currently, 76,000 schools are connected to NIN, and more
than 95% of them are receiving service free of charge.* With the development of infrastructure,
the innovation and entrepreneurship movement has started in Iran. Over the years, the number
of applications has grown to 345,000 #

Iran ranks 82th out of the 134 economies included in the Network Readiness Index (NRI) 2022.
The NRI released by the Portulans Institute is grounded in four fundamental dimensions of
Technology, People, Governance, and Impact, each comprised of three sub-pillars. The NRI
covers issues ranging from future technologies such as Al and loT to the role of the digital
economy in reaching Sustainable Development Goals (SDGs). Iran’s main strength relates
to Governance. When it comes fo sub-pillars, the strongest showings of Iran relate to Trust,
Governments, and content, among others. More could be done, though, to improve the
economy’s performance in the Quality of Life, Regulation, and Future Technologies sub-pillars.

Trust 44 Individuals 64
Governments 47 Economy 65
Content 62 Businesses 70
Future Technologies 64 Quality of Life 101
Inclusion 74 Regulation 121
Access 92 SDG Contribution 124

1. Hitps:/#en.mehrnews.com/news/175934/Almost-all-Iranian-citizens-have-access-to-internet-ICT-min
2. Data source of MBB and FBB penefration rates, fiber network, and international bandwidth: CRA

3. HHtps://wwwitic.ir/en/news/19078/Iran-among-three-countries-with-highest-1CT-growth

4. Https:/#cybershafarat.com/2020/06/01/iran-digital-economy/
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» Iran mChina mMalaysia = Turkey m=SaudiArabia sGermany

TECHNOLOGY PEOPLE GOVERNANCE IMPACT

Figure 2-1 Iran’s performance in Nefwork Readiness Index 2021 and benchmarking

(Source: Portulans Institute)

The measurement results show that Iran still has a big room to enhance its ICT development,
especially when it has fallen behind peer countries which are all dedicated to developing the
ICT sector and realizing digital transformation.

@ ICT Infrastructure Development

y& 4l Mobile Broadband

By 2022Q2, Iran's MBB subscription has reached over 84 million, with penetration of 116.4%.
Amang the MBB subscribers, 3G and 4G account for 48% and 29% respectively. As for MBB
speed, Iran ranked 69 among 137 countries with a download speed of 28.4Mbps. Iran’s
National Information Network (NIN) Master Plan and Architecture targeted coverage of 100% of
the country’s population for mobile broadband access with an average speed of 10 megabits
per second. From benchmarking, the targeted access speed of 10Mbps of MBB is not enough
compared to other countries experience. Iran needs to set higher goals and targets.
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Figure 2-2 MBB penetration, by 2022Q2
(Source: CRA)
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Figure 2-3 Market penetration; smartphone connections (%)
(Source: GSMA}
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Figure 2-4 Benchmarking of MBB subscriber share by technology, 2022Q2
" (Source: GSMA)

Note: No data is available for the 3G share of Germany and Malaysia. No data is available for the 5G
share of Turkey
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Figure 2-5 Benchmarking of MBB speed, 2022
' (Source: Speed test)

According to GSMA, 5G will contribute an economic value of approximately $960 blin to various
industries in 2030. Besides, 5G scale commercialization can improve operators’ finance.
Compared to 4G, 5G drives DOU' growth by 29% and increases ARPU? by 10%. 5G can also help
to grow in FTTX growth rate by solving the last mile issue through FWA. Therefore, Iran needs
toaccelerate 5G deployment, and it is highly recommended to start the auction of 3.5GHz, the
most selected band for 5G.

Despite the trade sanctions imposed by the US and spectrum availability in lower bands,
the Iranian government is proactively preparing regulations for 5G deployment and
consideringsuitable bandwidth allocation. In February 2021, the MICT announced that it plans
to auction a 3.5GHz spectrum to support the commercial launch of 5G mobile services in the
country.MTN Irancell launched a limited commercial 5G network in Tehran in the same month
using the existing spectrum. However, Iran’s 5G program has remained shrouded until now,
with no detailed action plan being made public.

1.Speed test dala is as of August 2022, updaled statistics will be applied once the entire report is completed
2.DOU: Average handset data traffic per user per month

3.ARPU: Average revenue per user
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Saudi Arabia: Concentrated effort made by both government and industry

2018, government established the “National 5G Task Force” to speed up the availability
of 5G;

2019, the MCIT launched Saudi Arabia’s ICT strategy2019-23 ; released an additional
400 MHz in mid-band (3.5 GHz) spectrum, taking the combined spectrum available
for mobile services, including 5G, fo around 1,000 MHz;

Continue
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2020, CITC launched National Transformation Program (NTP) 2020 as part of Saudi
Arabia’s Vision 2030 to make available more specirum for the provision of mobile
broadband or IMT services;

2021, CITC launched Spectrum Outlook for Commercial and Innovative Use 2021- 2023
to allocate or improve 23 GHz of spectrum to boost 5G speeds and coverage.

Operators have been deploying 5G after successfully completing trials.

Zain has so far launched commercial 5G services in 38 cities, and recently launched 5G
roaming service between KSA and Kuwait;

STC is deploying 5G home broadband services in a number of cities;

Mobily has signed a memorandum of understanding with Huawei for the development
5G in the Kingdom;

Huawei, Nokia, Cisco and Ericsson are all important players in providing the required
radio access and core infrastructure for KSA's 5G rollouts.

v v 4 Fixed Broadband

2.2.2.1 FBB service development

In Iran, FBB development has been quite slow in recent years. In Q2 2022, FBB subscription and
penetration stood at 10.979 million and 12.96% respectively.

Regulator’s latest quarterly report, which has been published in September 2022, shows
infrastructure development situation related to bandwidth and Internet quality and the
indicators in this field have dropped compared to the previous quarterly report.

For example, according to this report, fixed broadband subscribers decreased from 11.33 million
subscriptions in the first quarter of the year to 10.979 million subscriptions in the second quarter
of the year, which shows a decrease of 0.49%.

On the other hand, the fixed broadband penetration rate also decreased from 13.03% in the
first quarter of the year 10 12.96% in the second quarter; That is, a 0.54% decrease in the field of
fixed broadband penetration.

The share of home users from FBB subscribers in Q2 2022, is 89.87 and the enterprise segment
share is 10.13%. The comparison of fixed internet usage also shows that in the second quarter
of the year, the amount of data consumption in fixed internet has decreased compared to the
first quarter.
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While the fixed internet data consumption was 1,099,580,799 gigabits in the first quarter of
the year, it reached 1,084,701,628 gigabits in the second quarter of the year; That is, a 1.35%
reduction in consumption.

Based on the resolution of the Supreme Council of Cyberspace in 2021, by 2025, 80% of
households and 100% of businesses should have access to fixed broadband with an average
speed of 25 Mbps, and 20 million households and 5 million businesses should have access
to fixed broadband Internet based on opfical fiber. In May 2022, the Regulaftory and
Communications Commission reviewed and approved the “Governing Principles for Supporting
the Development of Optical Fiber-Based Access Networks” as one of the priority projects of the
Ministry of Communications and Information Technology.

The fiber optic development program is explained by the following motivations:
Increasing employment rate,

Improving access quality,

Establishing an infrastructure for the future,

Reducing the digital divide,

Increasing the share of the digital economy,

Increasing access speed,

Improving environmental conditions, and

V3 -3 3.3 %3

Traffic reduction in mobile communication network.

The main objective of the Iran’s Network Development Plan is to ensure access for all Iranian
residences and businesses to a high-speed broadband service. The following requirements
have been announced of Iran’s Network Development Program in terms of Key Performance
Indicators (KPIs):

¥ 80% of households in each province must be covered

) At least 50% of users can use fiber optic access service (FTTP) and up to 50% of users can
use high-speed access service through wired access with a minimum speed of 50 Mbps
and authorized radio access with @ minimum speed of 30 Mbps.

¥ For at least 10% of users, it is possible to use fiber optic access service with a minimum
speed of one gigabit per second.

¥ A point of presence (PoP) is required in every city.

In terms of technology, DSL continues to account for the bulk of high-speed fixed accesses,
while fixed wireless links are also widely used. However, the share of fiber subscribers is very
low compared with benchmark countries. Fiber has the advantages of ultra-high bandwidth
and ultimate experience. Besides, mobile infrastructure relying on fiber can be upgraded to
higher-speed 5G applications at a faster pace if fiber infrastructure is in place. Thereforg, it is
important for Iran to further promote the construction of fiber.
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Figure 2-8 FBB subscription and penetration, 2022
(Source: CRA)
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Flgure 2-9 Benchmarking of FBB subscriber share by technology, Q2 2022
(Source: TeleGeography)

In terms of FBB speed, according to Speed test's data in August 2022, the median download
speed of Iran is about 10Mbps, which is far below the global average of 69Mbps.
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Figure 2-10 Benchmarking of FBB speed, 2022

Currently, more than 60% of FBB users have access fo less than 10Mbps, and only 45% of
businesses in Iran enjoy infernet speeds of 30Mbps and more. By comparisen, by March 2022,
93.3% of FBB subscribers have a speed of 100Mbps and above in China.

33 34
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3 4
256KB 2MB 10MB 20MB 30MB 30MB+

(Source: CRA)

To recap, Iran still needs to invest more in developing FBB, in particular fiber-based FBB, in
order to provide better broadband service speed and quality and meet the needs of both
business and household costumers.

1. Speed test data is as of August 2022, updated statistics will be applied once the entire report is completed
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2.2.2.2 Fiber optic network development

With the rapid development of the fiber-optic access technology, the construction of fiber-optic
network has been accelerated globally. For example, China has been vigorously promoting
the transformation to “all fiber-optic network” since 2013. From March 2021 to March 2022,
China built 1.11 million km of new fiber-optic cable, bringing the total length to 55.6 million km.
In Philippines, PLDT is still expanding its fiber infrastructure during the COVID pandemic, with
61,000 km fiber-optic network built in the first 10 months of 2020

Iran has built quite good fiber backbone network. In recent years, it has accelerated the pace
of constructing fiber network. The fiber optic capacity of the national information network
increased to more than 240,000 km across the country.
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10000

0

2016 2017 2018 2019

M Increase of national fiber optic network (km)

Figure 2-12 Development of Iran’s national fiber optic network (km), 2016-2019
(Source: Smart Iran report)

After the finalization of enactment 329 dated January 2022 by the regulator, the expansion of
FTTX in Iran has been accelerated. In May 2022, by signing a memorandum of understanding,
the regulator entrusted the development of high-speed internet based on optical fiber to
9 operators. The statistics of the lran FTTX site, which shows the progress of the project of
covering and connecting households to the Internet based on optical fiber, indicate that since
the beginning of this project; That is, from February 2022 to the end of August 2022, there are
more than 1,500,000 planned ports in this field, and more than 363,000 users use VDSL and
fiber optic services in the country.

1. https://www.pna.gov.ph/articles/1119302

S

IR %
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The statistic called “ports assignment” means the number of available ports. Based on a request
from the end user, the service from the serving operator will be ready within a maximum period
of one month.

The statistic is named “number of covered households” where the figure means the number of
covered households in a distance of 300 meters.

1,858,615

1,406,892

857,009
857,009
351,007 363,828
248,351 — —
F=
March 20 March 21 September 22
=== Household pass ==@= Port =@= Subscriber

Figure 2-13 FTTX Deployment progress

vivsfl International Connectivity

In terms of international connectivity, Iran is linked to the Trans Asia Europe (TAE) terrestrial
network, which connects China with Germany. Iran is connected to its neighbors in the Persian
Gulf via the Kuwait-lran, UAE-Iran, FALCON and Gulf Bridge International submarine cable
systems.
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Figure 2-14 Iran’s submarine and terrestrial connections
(Source: ITU)

According to the CRA, Iran’s capacity of international bandwidth has reached 5489 Gbps by
June 2021, Also, as TeleGeography reported, in 2022, Iran’s international internet bandwidth
accounted for 7% of that of Middle East. The CAGR between 2018-2022 is 33%. Traffic between
Iran and Europe and between Iran and other Middle-Eastern countries account for the majority.

1. Communications Regulatory Authority
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Figure 2-15 Iran’s capacity of international bandwidth (Gbps)
(Source: CRA)

vy 4 Data Center & Cloud

New-generation information tfechnologies, such as 5G, cloud computing, and artificial
intelligence, are developing rapidly, the integration of information technology and traditional
industries is accelerating, and the digital economy is booming. As the foundation of the digital
economy and emerging technologies, the data center has become an essential infrastructure
for economic and social development .

2.2.4.1 Trends of data center development

The scale continues to grow. Companies in various industries, including financial, internet, and
media have adopted cloud services. As an important carrier of cloud and other emerging
technologies, the scale of data centfers confinues to expand. The overall scale of global data
centers has grown steadily. In 2019, the number of racks in data centers worldwide reached
7.5 million racks, with 63 million servers installed. It is expected that the number of rack and its
average power will continue to grow steadily in the next few years.

Location and regional distribution. Data centers are mainly located in North America, Asia-
Pacific and Western Europe. Specifically, North America as the source of Internet traffic and
content provider, has the largest rack size, accounting for more than 40%. In the Asia-Pacific
region, the broadband and Internet have developed rapidly in recent years, leading to the
growth of new data center which global share exceeded 30%. It is expected that in the next few
years, with the rapid improvement of informatization, the scale of data centers in the Middle
East, South America, Africa and other places will grow rapidly.
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Large-scale and centralized. In order to better control and manage energy consumption,
the scale of racks in a single data center is increasing. For example, according to MIIT of
Ching, the number of data centers in China is 74,000, of which the number of large and super
large accounts for 12.7% but ratio of new-built large data centers is 36.1%. This trend could be
seen from the number of global data centers and the number of racks. According to Gartner
statistics and estimate, the number of data center decreased from 450,000 in 2015 to 422,000
in 2020, while the number of racks increased from 4,797,000 in 2015 to 4,985,000 in 2020.

2.2.4.2 Data center development in Iran and Middle East region

As a traditional oil and gas export region, major countries in the Middle East are undergoing
diversified economic transformations, trying to eliminate their dependence on energy
economies. The UAE, Saudi Arabig, Kuwait and other countries have formulated economic
transformation plans. Digital economies as one of the important directions are incorporated
into the national development strategy, which leads to the growth of demand for data centers.
It is predicted that from 2019 to 2024, the compound annual growth rate of the Middle East
data center market may be around 7%. Equinix, Global Data Center, Batelco, Gulf Data Hub,
AWS and Khazna are the main market investors and suppliers of the Middle East data center.
Turkey, the UAE, Saudi Arabia, and Bahrain are in a leading position in IDC development in
the region. Iran has three data centers and plans to build three data centers in ICT free zone
next five years, but the overall scale is relatively small. Shahid Haj Qasem Soleimani’s data
center was built by Telecommunications Infrastructure Company (TCI), with a capacity of 178
racks. MCI launched a data center in East Azerbaijan Province with a capacity of 350 racks
to promote the mobile network in the west and northwest of Iran. Irancell built a data center
in Tehran, which could provide 407 racks. The number of data center racks in Iran is reaching
6500 by 2022.
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Figure 2-16 The number of data center racks worldwide (Millions)
(Source: CAICT)
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Figure 2-17 The global distribution of data center in 2019
(Source: CAICT)

EX) Digital Transformation

In the digital economy, products and services are affected by digitalization. Digitalization not
only means the emergence of new digital goods and services, but also most of the traditional
products and services that were provided non-digitally before, are gradually affected in this
economy.

In Iran, moving towards digitalization and the development of the digital economy has been
on the agenda of the government since the Third Development Plan. The share of the digital
economy in Iran’s GDP is currently around 7%, which is far from its average value in the world
economy. According to Minister Zarepour, the share of the “digital economy” in GDP is supposed
to reach 10% by 2025, which, of course, is far from global estimates.

xRNl Digital Government

Iran has made considerable progress by expanding e-government services to enhance
efficiency, accessibility, transparency, and accountability in the government sector. The
government of Iran offers 201 general services and 734 specific services electronically from
judiciary and agriculture to education, health, and culture. More than 450 million transactions
have been done in 2018 in the context of e-government, which means a 450 million reduction
in face-to-face visits to offices.
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The United Nations E-Government Development Index (EGDI) assesses e-government
development at the national level. It is a composite index based on the weighted average
of three normalized indices of Telecommunications Infrastructure Index (TI), Human Capital
Index (HCI) and Online Service Index (OSI). In the 2022 UN E-Government Survey Report |, Iran
ranked 97st out of 193 countries and was among the "high EGDI” group. Among the three sub-
indexes, Iran performs worst in terms of OSI 2. The Government of Iran needs to further improve
its use of ICTs in the delivery of public services.

Country EGDI 2022
China 43 15 | e 101
Malaysia 53 _ 53 | 53 _ 87
Turkey 48 24 | 85 43
Saudi Arabia 31 32 \ 27 48

Note:

EGDI 2020: E-Government Development Index 2020
QOSI: Online Service Index

TIL: Telecommunication Infrastructure Index

HCl: Human Capital Index

Country in fotal: 193

Figure 2-18 Iran’s performance in E-Government Development Index 2022 and benchmarking
i

The E-Participation Index (EPI) is derived as a supplementary index from the United Nations
E-Government Survey. A country’s EPI reflects the e-participation mechanisms that are
deployed by the government as compared to all other countries. The purpose of this measure
is not to prescribe any specific practice, but rather to offer insight into how different countries
are using online tools in promoting interaction between the government and its people, as well
as among the people, for the benefit of all. As the EPI is a qualitative assessment based on
the availability and relevance of participatory services available on government websites, the
comparative ranking of countries is for illustrative purposes and only serves as an indicator of
the broad trends in promoting citizen engagement. As with the EGDI, the EPI is not intended
as an absolute measurement of e-participation, but rather, as an attempt to capture the
e-participation performance of counties relative to one another at a point in time.

1. hitps:#/publicadministration.un.org/egovkb/en-us/Reporis/UN-E-Government-Survey-2020

2. The OSl is calculated based on five weighted subindices. Specifically, Member States are assessed for services
provision (45 per cent), technology (5 per cent), the institutional framework supporting e-government development
(10 per cent), content provision (5 per cent), and e-participation (35 per cent).
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In 2022, Iran ranked 167 among 193 countries, but the corresponding rank in 2020 was 89,
which means that Iran’s rank has fallen by 49 places in 2 years. The chart below shows the
value and score of Iran according to EPI .

4] a1 02 03 04 05 824 or [oF.] (a5<] 1

Ircan (lslamic Repubdic of ran) JRERELS

—o—World Average

Figure 2-19 Iran'’s performance in EPI Development Index 2022 and benchmarking

2.3.11 Digital government services 2222 a8

Digital governance is the application of ICTs

for delivering government services, exchange

of information, communication transactions,

integration of various stand-alone systems
and services between government-fo-citizen
(G2C), government-to-business (G2B), and
government-to-government (G2G).

rarnant Cloud

Globally, governments have continued to increase the provision of digital government services
in both 2C and 2B sectors. According to the UN survey, more than 84% of countries now offer
at least one online transactional service, and the global average is 14. The most commonly
offered services include registering a new business, applying for a business license, applying
for a birth certificate, and paying for public utilities.

1. https:/#/desapublications.un.org/sites/default/files/publications/2022-09/Web%20version%20E-Government%20
2022 pdfIn the 2022 Survey, the e-participation questions were further reviewed and expanded to reflect current
trends and madalities on how governments engage their people in public policy-making, implementation and
evaluation. New guestions were added to address the complexity along with the different types of interactions
that can take place in e-participation services, through its three dimensions further categorized into six sub-
dimensions as: e-notification and e-enabling (under e-information), e-discourse and e-dialogue (under
e-consultation), and e-collaboration and e-empowerment (under e-decision-making)
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Smart Dubai Initiative

) Dubai has launched Smart Dubai Initiative since 2014, which is transforming city-wide
experiences to inspire new realities, with an aim of achieving a happier life for all.
The Initiative consists of a portfalio of digital government services covering 2B and 2C
sectors enabled by cutting-edge technologies and a holistic and mature ecosystem.

Smart govermance & planning ECOSYSTEM
» Transformation in both 2C and 2B secfors
| A _mm @ START-UP SUPPORT
ZRITE, GLOBAL BLOCKCHAIN CHALLENGE:
ENVIRONMENT + 200+ applizalion recaived
LIVING GOVERNANCE
Smart liveable & resilient city Digital, connected, lean g:ja" m""“;‘é‘;?&:‘;ﬂ;mw + Finalist teams from 17 clties
govemment ngredge + $45,000 awarded In prizes
SMART DUBAI ACCELERATOR:
/ 1 + 1000+ applications received
‘. ' ' x + $5 million setup investment from & strategic
pariners
ECONOMY MOEBILITY PEOFLE 1
Gilobally competithve economy Smooth transport driven by Interconnected society with DUBAI FUTURE ACCELERATORS:
powerad by disruptive autonomous & shared mobiity  easily accessible scdal sarvices * 120+ startups participated
technologies solutions + 84 MOUs signed
* & cohorts completed
INTERNATIONAL PARTICIPATIONS &
DIGITAL ENABLING GLOBAL BODIES BENEFITS
BLOCKCHAIN ~ AI&RASHID  SERVICES PAPERLESS AN e LIS
Unlacking the The city's virutal UAE Pass Delivering thought leader
pawer of assistant kick DuboiPoy comprehensive + Standardization - ITU SG20
Blockehaln to-open | starting our Al digital selutions for + Knowledge creation - ITU FG DPM &
4556

the future economy. | Strotegy the first paperess
from Dubgi cify by 2021

With more and more services and departments incorporated in digital government platforms,
governments are under pressure to re-engineer the process for establishing a single point of
access to complete services of different departments and at different levels. Business process
re-engineering not only achieves cost savings and efficiency gains, but also provides citizens
and businesses with better access to digital government services.

Process Re-engineering of Shanghai Citizen Cloud

© With the aim of achieving higher efficiency, Shanghai government has engaged
in process re-engineering plan of Citizen Cloud since the end of 2019. Citizens and
businesses can receive one-stop-shop government services online through a single
window. Forinstance, birth certificate, which used to take 6 departments 22 procedures
and 100 work days for approval, now can be obtained only in 25 work days after the
evolution. SR
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2.3.1.2 Data management

With the emerging frends in government data and the mounting risks and challenges,
a paradigm shift is occurring that compels Governments to leverage data governance
frameworks and data-centric e-government strategies to generate public value in innovative
ways. According to the UN E-Government 2020 Survey, the number of countries that have set
up open government data (OGD) portals has increased markedly rising from 46 in 2014 (24%)
to 153 in 2020 (80%).

The collection and use of timely, high-quality data, and a cohesive way of sharing and managing
data will prevent siloed planning and decision-making and help governments realize the
full benefits of data. The UN' summarizes some common approaches to publishing, sharing,
linking and exchanging data across government agencies (both horizontally and vertically)
and strengthening the interoperability of government data systems.

1. UN E-Government Survey 2020
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Approaches

Open
government data

Linked data

Data sharing

Interoperability

Data exchange

Description

Publishing open government data that are
accessible infernally within the Government
and externally to the general public.

Linked data is a technical standard for
structuring complex information and
relating and linking independent sefs of
dofa from different sources; used for
launching linked open government data
portals to connect isolated data
repositories (data silos).

Sharing government data in accordance
with  guidelines, policies or other
instruments that govern data formats and
dictate data management, refention,
security and privacy rules.

Enobling systemns and devices to
exchange machine-readable data from
multiple sources in a standardized and
contextualized way and to interpret
shared data. Standards are essential for
data interoperability, as they allow
different system components to be
infegrated seamlessly without any loss of
meaning or integrity.

Often a combination of two or more of the
elements listed above; platforms that provide
two-way data exchange through application
programming  interfaces  (APls), data
exchange porfals or centralized data
services.

Examples

Since 2014, the UN E-government Survey has documented development trends relating
to open government data (OGD). The number of countries with OGD portals jumped
from 46 in (%24) 2014 to 153 in (%80) 2020. Among the Member States surveyed, 59%
have an OGD policy, 62% have metadata or a data dictionary, 57% accept public
requests for new data sets, 52% offer guidance on using OGD, and 49% engage in
promotional efforts (such as data hackathons).
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The Administrative Data Research Network in the UK has created a number of "safe
havens” where administrative data can be anonymized and linked, with strict controls
over who has access to the data and for how long.

Ireland passed the Data Sharing and Governance Act 2019. The Act paves the way for
more efficient and cost effective service delivery by public bodies by providing a clear
legal basis for the sharing of personal data in cerfain circumstances

S— .
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Argentina has an interoperability framework; Mexico, Uruguay, Brazil, Peru, and
Argenfina have interoperability acts/decrees; the National Digital Interoperability
Regulation in Portugal covers the adoption of open standards in State computer
systems; and the three-part Philippine eGovernment Interoperability Framework
(PeGIF) addresses the technical aspects and standards of inferoperability, information
interoperability, and exchange and business process interoperability,

The data exchange platform in Estonia (X-Road) is administrated centrally to interconnect
government information systems and databases and allow government authorities and
citizens to securely send and receive information over the Internet within the limits of their
authority. In the US, the National Information Exchange Model has been used for
integrated applications such as the Disaster Assistance Improvement Program, which
provides "a single access point for more than 40 federally funded forms of assistance”.

B —

Figure 2-20 Different approaches to sharing, linking and exchanging data and strengthening interoperability

(Source: Qammﬁ.ma from c._m_.._mumo<m_1:3m:+ Survey 2020)
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Currently, with the exponential growth of data, Governments are increasingly transitioning
from traditional relational database server to cloud server. G-Cloud is designed to meet the
needs of data sharing among national, provincial, and local governments.

Malaysia - MyGDI Data Services Application

= Introduce: MyGDI Data Services Application is a web based application which is

developed for geospatial data sharing between government agencies. It is an initiative
of MaCGDI under the MyGDI program to provide a platform for data sharing between
Government to Government (G2G).

Data sharing in this application involves 12 categories of Geospatial Data Centre (GDC)
basic data that is Aeronautical, Built Environment, Demarcation, Geology, Hydrography,
Hypsography, Soil, Transportation, Utility, Vegetation, Special and General Use through
internal secured map services which is secure (government cloud).

Objective:

I. Provide a geospatial data sharing platform between government agencies (G2G)
in @ secure environment.

Il. Facilitate access to geospatial data by government agency users.

Ill. Encourage geospatial information sharing by data provider agencies.

IV. Avoid duplication of effort in collecting, processing and preparing geospatial
information between related agencies.

MYGDI DATA SERVICES APPLICATION ARCHITECTURE

i
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WIS, WFS,
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China’s experience of G-cloud

Build physically distributed and logically centralized G-cloud platform-Anhui
Province, China

Obstacles: Different government departments built their own cloud platform without
unified standard and interoperability. The data, network, system and services of different
government agencies did not integrate with each other. It was impossible for government
agencies to realize cross-level (provincial-municipal), cross-agency, or cross-region data
exchange.

Experience: The Government of China is now building Digital Government. The G-cloud
covers national, provincial, municipal, and county level. In the Digital Government Plan of
Anhui Province, a physically distributed and logically centralized G-cloud platform with
“1+16+N” architecture is planned.

"" - one logically centralized provincial G-cloud platform: provide data computing,
storage, security and other cloud infrastructure, software and service o meet the demand
of cross-level and cross-agency service integration, data sharing and exchange.

“6" - 16 physically distributed municipal G-cloud nodes: the G-cloud platform of each
city is built and reformed in line with the national G-cloud standards, and integrated with
the provincial G-cloud platform. The data center of each city is infer-connected with the
provincial data center.

Provincial G-Cloud

[ One-stop Data Service Portal ]ﬁ
[ Data Service Platform (provincial level)

1

Data Govermance| | |

Data Analysi
GPIi:’rﬁooll'rf |- Government Data Resources Pool ]ﬂ Platform
: R Provincial Service
> [ Data Sharing Platform (provincial level) ]ﬂ

Municipal G-Cloud

F[ Data Service Platform (city level} ]
[

Data Analysis i i
Platfiorm 4mm | Government Data Resources Pool (city Ievel}] B

Data Sharing Platform (city level)
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Municipal Docking
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The digital economy is transforming global retail as more consumers and businesses embrace
E-commerce and digitalization. According to UNCTAD, E-commerce accounted for nearly 19
percent of retail sales worldwide in 2021, compared to 16 percent in 2020. The status is forecast to
reach 24 percent by 2026 as online shopping becomes more prevalent across various industries
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and regions. However, the digital economy is not equally accessible or beneficial for all countries
and groups, as there are significant gaps in digital readiness, infrastructure, skills, and regulations.
For example, Asia is the largest E-commerce market in the world, accounting for 63 percent of
global online retail sales in 2020.

On the other hand, the least developed countries only had a 0.5 percenf share of global online retail
sales in 2020. Mobile devices are becoming increasingly important for E-commerce, as they are
expected to generate 72.9 percent of all retail E-commerce sales worldwide in 2021. So, mobile-first
countries like Iran enjoy an advantage in capturing more opporfunities more agile and adaptively.

The digital economy is transforming global retail as more consumers and businesses embrace
E-commerce and digitalization. According to UNCTAD, E-commerce accounted for nearly 19 percent
of retail sales worldwide in 2021, compared to 16 percent in 2020. The status is forecast to reach 24
percent by 2026 as online shopping becomes more prevalent across various industries and regions.
However, the digital economy is not equally accessible or beneficial for all countries and groups,
as there are significant gaps in digital readiness, infrastructure, skills, and regulations. For example,
Asia is the largest e-commerce market in the world, accounting for 63 percent of global online retail
sales in 2020.

On the other hand, the least developed countries only had a 0.5 percent share of global online retail
sales in 2020. Mobile devices are becoming increasingly important for e-commerce, as they are
expected to generate 72.9 percent of all retail e-commerce sales worldwide in 2021. So, mobile-first
countries like Iran enjoy an advantage in capturing more opportunities more agile and adaptively.

Due to Covid-19, the world witnessed a spike in demand for online goods ordering: when overall
refail sales declined by 1% in 2020, online retail grew by 22% Iran ranked 44 out of 152 countries
around the world in ferms of B2C E-commerce performance 2020, indicating a significant potential
for e-commerce development.

A technology policy analyst and also former Deputy Minister of ICT, has notified a bad ICT policy
in the field of E-commerce development in Iran; He has recently tweeted that “The total volume of
E-commerce [transactions] in 2021 is 28,7 million dollars; which 80 percent of it, that is, about 23,2
million Tomans, will be in crisis due to the limitations of social networks. This policy means reducing
economic security” Moreover, the 2021-2022 report from Iran Center for E-Commerce Development
confirms such a claim. It states that 80% of e-commerce units with e-namad’ license, use social
networks in addition to website.

6 Germany 93 . 93 . 93 | 93 e
30  Malaysia 84 , 84 84 84 84

49 SaudiArabia 9 ' 96 96 96 96

55 China 61 ' 61 61 61 61
57 Turkey 74 74 74 74 74

Table 2-1 B2C E-commerce index, 2020, world
(Source: UNCTAD)

1. E-Namad license: e-trust seal to prove an E-Commerce website has been accredited by 37
a government body
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E-commerce, as one of the main components of the digital economy, has a significant role in the
economic development of countries. According to global statistics, the financial value of E-commerce
in the world in 2021, compared to 2020, reached 4.92 trillion dollars with a growth of about 17%.

China, the United States and the United Kingdom were the largest e-commerce markets in the world.
Iran, has also experienced a growing trend in the field of E-commerce in recent years. According
fo the UNCTAD report in 2019, Iran’s rank in the field of E-commerce among 152 countries was 42,
which has improved by 7 places compared to previous year. However, Iran’s share of E-commerce
income among neighboring countries including Turkey, Saudi Arabig, UAE, etc., is only 7%.

Meanwhile, Iran has significant potential for E-commerce development. By September 2020, the
country has a smart phone penetration rate of 65%, an infernet penetration rate of 102%, and more
than 185,000 electronic signature certificates issued in public key infrastructure. What's more, the
nominal ratio of e-commerce transactions to GDP (without oil) has achieved 36%, increased by 205%
compared to the previous year, and the number of new licenses issued for online businesses also
tripled, which shows that many Iranians have changed their shopping methods to online shopping,
and traditional and offline businesses have tried to sell online.

It is notable that the nominal value of E-commerce transactions was 28,7 million dollars, which has
grown by 13% compared fo the previous year.

) The amount of each electronic purchase is estimated at 8 dollars on average.

@ The total number of e-commerce transactions was 3 billion 60 million items, which has grown
by 14% compared to the previous year.

0 The value of government electronic transactions was 7 dollars, which has grown by 65%
compared fo the previous year.

. The number of government electronic fransactions was 345,000, which has grown by 2%
compared fo the previous year.

Iran Center for E-Commerce Deployment under the Ministry of Industry, Mine and Trade depicted
the E-Commerce landscape in Iran. By September 2020, most E-commerce units prefer to shop
through social networks and ship through Post Company of Iran. As for payment methods, value
of transactions via internet payment gafe has reached almost 70% of total E-commerce turnover,
increased by 230% compared fo the end of 2019. Among the E-commerce units with e-namad
license, most active fields are sales of goods, education, programming and computer, and
advertising and marketing.

E-namad is issued exclusively by the Iran center for E-commerce development. This sign is granted
to authorize online businesses (Internet and mobile business) for the purpose of organizing,
authenticating, and gualifying. The total number of active e-namad at the end of 2021 has grown
by 35% compared to the previous year by reaching more than 120 thousand.

2.3.2.1 Online shopping and the eccentrically prominent share of social media platforms

Currently, the largest social commerce in Iran has been formed on Instagram. 415 thousand stores
operate on Instagram, and the volume of financial transactions on this platform is estimated at
418 to 744 million dollars in 2021. Approximately, 310 to 470 thousand buying and selling orders are
made on Instagram every day, which has provided direct employment opportunities for one million
people. The distribution of various businesses on Instagram has shown in figure 2-16 in more detail.
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Figure 2-21 The distribution of businesses on Instagram in 2022
(Source: Techrasa Report)

More than 70 Iranian platforms are social business enablers. In addition to the social commerce
industry, these platforms also serve the traditional E-commerce industry. For this reason, social
media led by Instagram and the activity of 415,000 Instagram stores can be considered the
main player in Iran’s social commerce industry. The penetration rate of 71% of social media and
messengers among the people of Iran and the presence of 44 million active Iranian users on
Instagram confirm this.

Since more than 60% of employment and 55% of GDP in the economy of developed countries are
formed by small and medium-sized enterprises (SMEs) and home businesses, the promotion
and development of social commerce platforms can be a fruitful and innovative strategy for
the country’s sustainable economic growth, knowledge-based employment, and more inclusive
and equitable business development.

Shopping methods of e-commerce units Transaction Value by Payment Methods
(in addition to website)

Valus of transachions via IPG
{Infernst Payment Gate)

Social

etworks

Total value of COD
~——a  {Cashen Delivery) and other
poyment methods

Mobile Applications

Shipping methods of e-commerce units Most active field of e-commerce units
with e-Named license
14%
Intercity F:J\—-' Education
Companies

9%

Post Company
Distribstion sysiem of the Elamic
od the compary Republic of lnan Advertisng

24% and Markefing

Private PasgCompanies

Figure 2-22 Current situation of E-commerce in Iran
(Source: Iran Center for E-=Commerce Deployment)
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However, because the retail market in Iran is mostly dominated by the informal sector (about
80% of the whole market), the official sectors, including Post Company of the Islamic Republic
of Iran have not grown as much as they should have with the E-commerce sector. Besides, the
share of e-commerce units with e-namad license only accounts for 23% of the total number,
which exacerbates the difficulty of organizing, ranking and validation of E-Commerce websites
activities, and protecting consumer rights in cyberspace.

y2 X1 Digital Oil & Gas

Iran has the third largest oil reserves and ranks 2nd for its natural gas reserves in the world .
The oil and gas industry accounts for 13.5% of GPD and is of cardinal importance for the petro-
currency it brings in. Therefore, digital fransformation has always been playing a great role in
the industry. Oil and gas exploration generates a large amount of geological data dispersed in
various processes and places.Many companies are developing a unified exploration platform
to collect and store all data from oil fields and chemical plants. It could realize data sharing,
technology exchange, and business collaboration by utilizing big data and Al to improve oil
and gas exploration efficiency, reduce exploration and production costs, and increase the ratio
befween production and storage.

Oil storage and transportation digitalization realizes centralized control and dispatch, real-
time monitoring and fault warning by means of Big Data, loT, HD video monitoring and
SCADA. Digitalization of the existing pipelines are done by installing and re-engineering loT
meters, remote controllers and HD cameras while the new generation of pipelines are already
manufactured with these built-in technologies in accordance with smart pipeline standards. Itis
with the aid of these technologies that many companies have been able to reduce the number
of their personnel on sites with harsh environment and increase the labour productivity. Also,
many have been blessed with the visualization of oil and gas production, storage and sales
which supports their business especially in pricing process.

y & ¥4 Digital Electricity

With the development of digital technology, the electricity industry has begun to digitalize in
generation, transmission, and distribution. The electricity grid companies also introduce digital
technology in their management and services .

Digitalization of the power grid. The grid companies deploy fiber-optic cables alongside the
electricity lines like OPGW, augment traditional equipments, facilities and instruments with loT-
based/online technologies, and build |oT platforms to realize infrastructure digitalization. This
process has been so beneficial in monitoring the status quo of the network on a real-time basis,
and therefore operators and people can rest assured that electricity transmission lines are safe
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and reliable. The use of digital technology enables the grid to adapt to the large-scale access
and consumption of new energy sources, such as wind and solar energy, and reduces carbon
emissions in the power industry.

Enterprise digitization. Electricity companies in Iran like those in the gas and oil industry apply
technologies like Big Data, Al and loT to the process of production, operation and management
in order to drive business process re-engineering and organizational structure optimization.
Added to these benefits, and coupled with the data generated, better decision making, higher
collaboration capabilities be it inter/intra organizational and KPI- based management have
been injected to these companies.

Service digitization.
¥ The grid companies use digital technology to enhance their business and service.

) They offer online interaction, automated services, and intelligent experience to their

customers.

0 They connect and expand their customer resources in a wide range, and bridge the online
and offline worlds seamlessly.

> They provide application services that are easy to use, fast to respond, and flexible to
customize, to improve service efficiency and customer satisfaction.

¥ They support business innovation, improve user experience, and stimulate user demand to
be constantly generated and fulfilled.

Mexico: NetCity

I-@I Mexico’s power grid has been facing a high line loss rate, twice as high as

the average of OECD member countries. On the one hand, it was due to the obsolete
and outdated electrical infrastructure; on the other hand, an inefficient billing system,
specifically regarding to fee collection and its slow process, aggravated the situation.
But, other problems were also there such as poor management, and low customer
satisfaction. So, and in order to tackle these issues, NetCity was established as a
subsidiary of GEOS Telecom.

NetCity deployed an Advanced Metering Infrastructure (AMI), including 88 eltE-
loT- based stations and a smart metering platform to cover Mexico City. AMI could
remotely read data on meters and allowed real time transaction charges based on
a bi-directional high-speed communication. in the end, the grid was successful in
lowering lines loss, reducing fee collection time and improving both its revenue and
customer satfisfaction.
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Concluding points

Adigital economy is usually characterized by online transactions and engagement - a virtudl,
paperless and cashless world. It harnesses a range of technologies, services and business
models that improve personalization through human-centered design while disrupts the
traditional time-consuming ones and create new opportunities and markets. Considering
ICT as a top priority, more than 170 countries have released their national strategies for their
digital economies. After COVID-19, significant countries have updated their digital strategy
to lead in the next round of economic cycles. In July 2020, South Korea released the New
Deal, focusing on the digital and green fields, covering ten key areas and aimed at creating
1.9 million jobs. Korean government has invested 160Tn won ($133Bn) and is focusing on
digital plus green, involving 5G, Al, new energy vehicles and other 10 fields. In 2021, the plan
upgraded to New Deal 2.0, adding a “humanity” module, new industries such as Metaverse,
etc., expanding investment fo 220 Tn won ($183Bn), and create 2.5 Mn jobs,

In April 2021, the China Academy of Information and Communications Technology (CAICT)
released the White Paper on China’s Digital Economy Development, which pointed out that
China’s digital economy will reach RMB39.2 trillion by 2021, accounting for 38.6% of GDP. In
Oct 2027, China adopted the Proposals for formulating the 14th Five-Year Plan and Vision 2035
Targets to initiate the preparation of its economic plan for the next five years. Seven industrial
infrastructures include: 5G, Al, big data centers, industrial Internet, intercity fast train, charging
station, and UHV transmission are the key directions of this plan.

As with Iran and with respect to the ratio of digital economy to the GDP, it had a long leap
from 2.6 % in 2012 to 7% in 2022 yet there will be a long road to the 10% target set by the current
administration in office at the en of 2025.

The chapter explored Iran’s digital economy’s current status and future opportunities,
composed of three layers: ICT infrastructure, digital platforms, and digital services. It states
that Iran has advanced its ICT infrastructure but still has to improve in some aspects, such as
5G and broadband access. It also highlights the necessity of regulatory and policy reforms
to promote the growth of digital platforms and services, which are the main contributors to
value creation and innovation in the digital economy. It indicates that the lranian government
has implemented some actions to address these issues but should continue to pay attention
to the emerging trends and challenges in this field.

According to a report by Statista, Iran’s digital economy revenue is expected to reach $8.6
billion in 2021, with a compound annual growth rate (CAGR) of 9.2 % from 2021 to 2026, The
largest segment of the digital economy is e-commerce, with a projected market volume of
$6.7 billion in 2021. The revenue share of e-commerce-fashion amounts to 19.7 % in 2021.
According to a report by World Bank, Iran’s economy is slowly recovering from a decade-long

1. Digital Economy - Iran | Statista Market Forecast. https:/#/www.statista.com/outlook/co/digital-economy/iran.
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stagnation caused by economic sanctions, oil price fluctuations, and the COVID-19 pandemic.
The report states that Iran’s economy remains constrained by widespread inefficiencies, price
distortions, and climate change challenges affecting agriculture and industry sectors.’

Iran’s digital economy development is influenced by various factors, such as its domestic
policies and regulations, international relations and sanctions, natural resources and
environment, and technological innovations and challenges. The role of the government is
crucial in shaping these factors and creating an enabling environment for the digital economy
to flourish. However, the government faces many difficulties and uncertainties in pursuing its
digital ambitions. Therefore, it needs to adopt a flexible and adaptive approach that can
respond to its people’s changing needs and demands and the global market.

1. Iran’s Economic Update — April 2022 - World Bank Group. hitps:/www.worldbank.org/en/country/iran/
publication/economic-update-april-2022.
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ER) Towards Better ICT Regulation

Currently, ICT regulation is shifting from silo-style ICT sector regulation to collaborative
regulation that is oriented at digital transformation and mirrors the interplay between digital
infrastructure, services and content across industries. ITU introduced the concept of five
generations of ICT regulation. G1 regulation aims to encourage the improvement of efficiency
and service of state-owned monopoly telecom business. G2 regulation aims to achieve partial
privatization and promote effective competition. G3 regulation aims to protect infrastructure
investment, service quality and consumer rights. G4 regulation aims to stimulate cross-
sectoral integration and competition, promote business innovation, guarantee network and
information security, improve consumer welfare, and carry out integrated regulation in the
digital ecosystem. These are also the common regulatory goals of most countries currently.
G5 regulation, which has happened in a few countries, attaches more importance to cross-
sectoral coordinated regulation to promote economic and social development and enhance
natfional competitiveness and leadership.

Enabling investment, innovafion and occess

G3

Dual foeus on stimulafing competition in service and

confent delivery, and consumer protection

Integrated regulafion
Led by econeomic and social policy goals

G4

Opening morkets
G 2 Partial liberalization and
privatization across the layers

G1 Regulated public monopolies
Command & confrol opproach

Collaborative regulation
Inclusive dialogue and harmonized G 5

approach across sectors

Figure 3-1 Generations of ICT regulation
(Source: ITU)

AR Global ICT regulation characteristics

Currently, global ICT regulation shows the following new characteristics:

Firstly, regulatory goals are upgraded to enhance the overall national competitiveness. ICT
regulation in most countries aims to serve the overall economic and social development. One
of the top priorities now is to accelerate the construction of next-generation ICT infrastructure
such as 5G, so as to lead in the next round of industrial reveolution.




E ody of European Regulators for Electronic Communications (BEREC)
The 5G Radar includes 23 regulatory aspects/developments and is designed around
several themes: new business models and value chains, numbering, privacy, roll-out,

end-users, sustainability, state aid, roaming, quality of service, security, convergence
and interoperability.

B -

The Digital Europe Programme - the first-ever EU programme solely dedicated
to digital tfransformation. It has a proposed overall budget of €9.2 billion aimed af
boosting investments (mainly in the five broad areas of supercomputing, artificial
intelligence, cybersecurity, digital public services and advanced digital skills) and at
ensuring the wide use of digital technologies across economy and society.

The Infocormm Media Development Authority of Singapore (IMDA) has both regulatory
functions of personal data protection (throughits Personal Data Protection Commission)
and data innovation. If launched the Data Collaborative Programme. The programme
supports businesses to explore how fo implement and manage mechanisms that allow
for safe and economically sustainable data sharing with the Trusted Data Sharing
Framework. The programme also offers Data Regulatory Sandbox to businesses and
their data partners to explore and pilot innovative use of data in a safe “environment’,
in consultation with IMDA and PDPC. The Sandbox reduces uncertainty in compliance
to current and planned policies, and limits the exposure of companies and consumers.

H -

The European Electronic Communications Code Directive for the first time regards
machine-to-machine (M2M) communication as a kind of electranic communications
network and service, and includes M2M into its general authorization system. In
terms of numbering, it suggests member states promote over-the-air provisioning of
numbering resources to enable the reprogramming of communications equipment
identifiers and facilitate switching of electronic providers without physical access to the
devices concerned, with an aim fo promote the M2M market and new technologies.

Singapore




$.$ South Korea: practice of Regulatory Sandbox

Wy
Concept and meaning of Regulatory Sandbox

B Testing Grounds for new business models that are not protected by current
regulation, or supervised by regulatory institutions.

B A framework firstly set up by a regulator that allows FinTech startups and other
innovators to conduct live experiments in a controlled environment under a
regulator’s supervision

B A mechanism for developing regulation that keeps up with the fast pace of
innovation

B The concept of Regulatory Sandbox can be widely applied to all sectors.

In 2018, South Korea introduced a string of regulatory innovation Acts.

Name of Act Regulatory Authority Contents

Regulation quick check, special regulafion for
realization, introduction of temporary licensing
system (industrial convergence sector)

Industrial  Fusion Ministry of Trade,
Promotion Act Industry and Energy

Regulatory Freedom Ministry of Small and Support commercialization of new technologies,

Special Zone and ks s : :
Regional Specialization Medium Business etc., without the need for local regulations

Development Act




Secondly, regulatory scope continuously expands to incorporate new technologies and new
businesses. The scope has expanded from network to applications, data, content, and new

technologies such as IoT and Al. The focus of regulation has gradually shifted from economic
aspects such as market access and price control to social aspects such as network security,
content management, and personal privacy.

Thirdly, regulatory methods become more balanced, flexible, inclusive and prudent to promote
digital innovation. As the boundaries of the digital ecosystem keeps expanding, ICT regulators
are facing unprecedented challenges. They need to constantly weigh whether to regulate
or deregulate and how to promote innovation while protecting the motivation for long-term
investment. More and more countries begin to adopt balanced and flexible methods such as
principle-based regulation, evidence-based regulation and regulatory sandbox.

Fourthly, the regulatory mechanism is moving towards collaboration and coordination between
multiple parties to cope with the trend of integrated digital development. With the advancement
of digital economy and industrial integration and innovation, ICT regulators are faced with new
challenges, such as a surge in regulatory objects and overlapping of regulatory responsibilities.
It is necessary to establish a regulatory mechanism that features clearer delineation of
responsibilities and closer cooperation between various requlatory bodies.

Nowadays, the government plays multiple roles in promoting ICT development. It can not only
be a regulator, but also a motivator and a practitioner.

Four models of collaborative regulation

1. Establish a leading mechanism at the national level, responsible for the top-level
design of digital economy and coordinating cross-departmental collaboration.

:.z Case: South Korea established a strategic committee on ICT in 2018, with the
Prime Minister as the chairman and the Minister of Science and ICT as the executive
secretary. It is responsible for formulating laws and regulations to promote ICT
integration and innovation and for coordinating the unclear regulatory responsibilities
among various departments.

2. Inareas with overlapping responsibilities, relevant departments divide responsibilities
by signing inter-departmental MoUs.

N L1

» I Case: In the UK, Ofcom signed a MoU with the Information Commissioner's
Office (ICO) fo regulafte the protection of user privacy. The ICO is responsible for
investigation and law enforcement, and Ofcom is responsible for monitoring the
misuse of communications networks and services that lead to violation of user privacy.

Confinue



3. For new technologies and businesses that have not fallen under the regulation
of any authority, @ multi-party professional research team is formed to study the
development trends and possible regulatory challenges.

. Case: In Japan, the Ministry of Internal Affairs and Communications (MIC) set
up an Al governance committee in October 2016, with members from the academiaq,
industry, and government agencies, to jointly formulate principles and guidelines for
the application of Al and assess the impact and risks of the Al industry development.

4. Regulatory agencies enhance coordination and co-governance with industrial
associations and non-profit organizations.

" L1

va ﬂCase; In the UK, Ofcom has overall responsibility to make sure that consumers
are protected by ensuring appropriate rules are in place and enforced. To achieve this,
it has designated PhonepayPlus to carry out the day-to-day regulation of premium
rate services. Ofcom can send representatives to the PhonepayPlus board of directors
and approve PhonepayPlus’ Code of Practice.

ki WA Regulatory technologies

"RegTech” can play a role in ICT actions. Today, digital platforms and innovative services and
products challenge regulatory processes. Therefore, traditional regulatory intferventions may no
longer be efficient in the digital era. The term “Reglech” refers to the application of advanced
and/or emerging technologies to solve specific issues and enhance monitoring and regulatory
compliance of regulated entities and/or regulators in any sector. The goal of Reglech is to
create a balance between restrictive laws and technological growth. In other words, Reglech
is the application of innovative technologies to comply with regulations. RegTech is a paradigm
that is born on both regulation and technology. Therefore, it can stimulate innovation as well as
provide an agile and creative regulatory. Emerging technologies, including artificial infelligence
(machine learning, computer vision, speech recognition, natural language processing, and
robotics), automation, big data analytics, cloud processing (cloud), smart contracts, and
blockchain, have the potential to provide new and advanced solutions for regulation and
policy-making in the field of ICT. Innovative applications of these technologies will speed up
processes and increase the efficiency of activities.




Using RegTech and moving toward tech-based approaches for policy-making and regulation

can provide governments with a secure and intelligent regulatory and monitoring process.
At the same time, it can maximize internal private companies’ role in increasing the digital
economy’s share. Noting that this approach will result in self-regulation, it can significantly

remove barriers and increase innovation and growth potentials.

Artificial Intelligence Biometrics APIs

Big Data Analytics

Cloud Computing Cryptography

Blockechain

Smart Contracts

Automation

Figure 3-2 RegTechs in ICT

Potential benefits for regulators include:

B Creating systematic changes to redesign regulatory processes in the field of ICT.
B Providing the possibility of data-driven decision-making

B Possibility to increase innovation and creative ideas for regulatory processes

B Improving trust and cybersecurity in digital services

B Providing the opportunity for real-time monitoring and regulation

B Focus on proactive approaches instead of passive ones.

It should be noted that realizing this vision requires an increase in digital potential, sustainable
investment of financial resources and political capital, re-engineering processes, and a
paradigm shift.

@ Supporting ICT Infrastructure Development

ICT infrastructure and services are the foundation for countries to develop digital economy
and to increase their overall economic well-being and competitiveness. It is also a key driver
of GDP growth. According to a study by ITU on 139 countries’ data between 2010 and 2017,
for middle-income countries, every 10% increase in FBB penetration leads to 0.5% increase in
GDP growth, and every 10% increase in MBB penetration leads to 1.8% increase in GDP growth.
ICT infrastructure has great strategic values and needs the top-level planning and confinuous
efforts of the government to support its development.
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3.2.1.1 Overview of tax for telecom sector

Most research literature has found that taxation regimes are important in driving capital flows
when controlling for economic development, unemployment and currency fluctuations. Taxes
affect a company’s incentives to make investments and reduce the supply of funds available
to finance them. When there are large differences in tax rates for different businesses (e.g.,
wireless, broadband, or other) or in geographic locations (e.g., a specific country), telecom
companies are most likely fo choose businesses and countries with low fax rates to invest.

In addition, taxes also influence a continuous choice: once a business and locations are agreed
based on taxation attractiveness, levies affect their capital expenditure dllocation process. In
other words, taxes will determine which locations will be favored for investments.

The tax burden on telecommunication companies, especially mobile network operators, is
often much higher, especially in developing countries. Sector-specific taxes include excise
taxes, higher-than-normal value-added tax (VAT), license fees, spectrum fees, and universal
service obligations. In a study of taxes in the mobile sector in 2017, the GSMA found that mobile
taxes on consumers and industry accounted for 22 per cent of market revenue and almost a
third of these payments are in sector-specific tfaxes (GSMA 2018, 5).

Table 3-1 Types of taxes applied to the ICT sector, world percentage, 2019

(Source: ITU. Note: Int'| refers to International and nat. to national)

3.2.1.2 Tax reduction could promote the development of ICT infrastructure

Taxation on telecommunication operators can have an important impact on investment. A
decrease in taxation affecting equipment purchases increases investment, generating in turn
positive effects in terms of GDP growth. According to ITU report, a 50% reduction in profit tax
affecting the business sector is associated with an increase of fixed and mobile investment of
nearly 14%.

A 50% reduction in administrative time required for doing business is linked to an increase in
ICT investment of 17%. This suggests the relevance of government and institutional efficiency, in
terms of reducing the required time for permits and other red-tape costs constraining network
construction. The bureaucratic burdens related to institutional deficiencies can increase
adjustment costs for investors, and as a result, discourage investment decisions. :
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Figure 3-3 Simulations of variables impact on telecommunication capital investment
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(Source: ITU)

Taxation affects service adoption and innovation in the telecommunication sector. High taxes can
raise the affordability barrier and reduce the demand for telecom services and devices, especially
among low-income consumers. On the other hand, lower faxes can stimulate service adoption by
making telecom services and devices more affordable and attractive. This is because the demand
for telecom services and devices is elastic, meaning that it changes significantly in response to
changes in price. A study by Aldebert et al. (2004) estimated the price’ elasticities of demand for
different types of telecom services in France and found that they were all above one, indicating high
sensitivity to price changes. Ortiz-Ospina and Roser’s (2020) study compared taxation patterns
across countries and regions?. It showed that developed countries tend to have lower corporate
tax rates and higher tax revenues than developing countries, partly due to their more efficient
tax collection systems and broader tax bases. This evidence suggests that taxation policies can
substantially impact the development and diffusion of telecommmunication technologies.

For instance, in 2017 Colombia opted to remove value-added fax (VAT) on low-cost handsets and
laptops and to exempt low-cost plans and lower-income consumers from VAT increases. As a result
of these targeted policies, mobile phone sales increased in 2017, even for devices that exceeded the
VAT exemption for low-cost devices. Some device manufacturers repriced their devices to move
from just-above the VAT threshold fo just-below, thereby providing Colombians with a wider range
of devices at more affordable prices

1. Telecormmunications Demand and Pricing Structure: An Econometric Analysis.
https:/link.springer.com/article/10,1023/B:TELS.0000011198.5051.a4,

2. Taxation; Our World in Data
https://ourworldindata.org/taxation
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China: lower tax rate for telecom sector

* !

The tax on telecom sector in China are similar with other countries, mainly
including general taxes (e.g VAT, corporate income tax) and sector-specific taxes.
Value-added tax. The general rate of VAT in China is 17%, the telecom companies enjoy
subsidies. The basic telecom service (including voice communication, lease or sale of
network resources) is at a rate of 11%, while the value-added telecom services (including
Infernet access services, short and multimedia messaging services, transmission and
application service of electronic data and information) are at a rate of 6%, and sales of
telecommunications ferminals and equipment are a rate of 17% which could be reduced
to13% in some certain period of time,

Corporate income tax. The corporate statufory income tax rate is 25% while the effective
income tax was slightly lower, for example the effective income tax for Unicom and Telecom
were 21.5% and 23% in 2020, respectively.

Spectrum usage fee. Telecom companies are required fo pay radio frequency occupancy
fees. The standards are 17 million/year below 960MHz, 15 million/year for 960MHz-
2300MHz, and 12 million/year for 2200MHz-2690MHz. In the initial stage of 5G construction,
telecom companies enjoy incentives and exemption, the radio frequency occupancy fee
will be exempt from 1st to 3rd year, while the radio frequency occupancy fee is charged at
25%, 50%, and 75% of the national charging standard from 4th to 6th year.

Based on China Unicom® s annual financial report and spectrum occupied; it was estimated
that all type of taxes accounted for less than 20% of its annual revenue.

3.2.1.3 Tax policy for telecom sector in Iran

Mobile operators in Iran must allocate 281% of revenue to the government for the license fee.
Telecom companies must also donate 3% of revenue for universal service obligation (USQO)
numbering costs. While fixed operators enjoy low obligation, with annual royalty of 5% of data
revenue share and 13% of voice.

Royalfies

5% of data income
13% of voice income

Fixed TCl
operators

Shatel, Asiatak, Hiweb, Parsonline, ... 3%

28.10%

Table 3-2 The right share of Iran government in telecom operators
(Source: lran)
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Figure 3-4 Simulations of variables impact on telecommunication capital investment

(Source: based on GSMA reports, rethinking mohbile faxation to improve
connectivity, MENA taxation study, Iran market insight)

Generally, sector regulators try to keep a balance between increasing revenue and negative
impact of higher fees and taxes on the economy as a whole and on the process of digital
transformation. Compared with average level of tax rate for telecom sector accross the
globe, the telecom companies of Iran are bearing higher tax burden which weakens the
competitiveness and limits the sound development of telecom sector in Iran.

Therefore, it is suggested that the obligation of telecom sector should be reduced to the
average level of major regions in the globe, that is, between 25% and 30%, to promote the ICT
infrastructure investment and development in lran.

kW4 Tariff Adjustment

Tariff freezing in the FBB and MBB markets during the last five years in Iran has led to nothing
but an obsolete, outdated, and old infrastructure, which now faces congestion even with
the end of Covid-19. Turning into a daily routine, this congestion is also exacerbated by the
massive imbalance between the 12% and 140% penetration rates of fixed and mobile infernet,
respectively. Price freezing, again, has been the main culprit for sending the wrong signal of
a cheap mobile internet to society at the expense of a fully developed fixed network like many
regions of the world.

This has been the case not only in the retail market but also in the wholesale broadband market.
Telecommunication Infrastructure Company of Iran (TICI) suffers from inefficient allocation and
management of resources and price controls in such a way that the bottom line is negative.
Telecommunication Company of Iran (TCI), responsible for providing fixed-line services in
residential and business sectors, bears the same burden.




Concerning the competition issue, price control, besides endangering the financial vitality of

internet operators, specifically the fixed ones, has been working as a weapon to block access
to wholesale and retail broadband markets. To reap the real benefits of an uncompetitive
market, the duopoly in the mobile broadband market has been using price freezes to justify
predatory pricing. So powerful has been this duopoly that the policy of introducing Maobile
Virtual Network Operators (MVNO) around six years ago bears no resemblance to its promised
goal of a competitive market. Mobile operators are also disrupting the competition in other
layers, such as content and platform, through Mergers and Acquisitions (M&A).

TICI and TCl, in their wholesale markets, are enjoying a lack of competition yet by means other
than pricing, which is political support from governmental stakeholders. Assigning TICI as the
sole distributor of international bandwidth in Iran depicts an example here. Therefore, despite
these companies’ financial risks, they can remain significant market powers (SMPs) and hinder
market entry. No surprise that Public-Private partnership (PPP) fails to exist in such a context.

Another layer of the analysis is denying access to the incumbent’s infrastructure (TCl) for fixed
internet service providers (FCPs). Once fixed broadband companies want to fight the high
churn rate, they are forced to deal with it. If they wish fo increase their customer base, access
to this unduplicatable public good, internet exchange infrastructure, on a market-based
confract with the incumbent would be inevitable. Due o the partial privatization of TCl in
2008, there has yet to be room for fixed ISPs to access and utilize ducts and cables; a few bit
stream contracts have been signed, but still not enough for these deals to come to fruition. So,
substantial uncertainties about these efforts’ impact on internet quality development still need
to be clarified as its sustainable improvement.

With these obstacles and challenges in the Telecommunication markets in Iran, especially those
of broadband deficiency, a series of policy recommendations could be appropriate, including:

B Regulation of wholesale and retail markets concerning tariffs and competition.

B Cost-centered design of tariff regimes; once such a regime is defined, both wholesale and
retail markets can be regulated with incentive-based regulatory mechanisms such as a
price ceiling reflecting the inflation rate and covering X-inefficiency.

B Pursuing an infrastructure-based competition strategy in the long run by providing access
to the incumbent’s infrastructure for fixed ISPs after regulating tariffs.

B Monitori ng anfi-competitive behavior constantly to make sure that markets mature toward
competition.




3.2.21 The development of telecom tariff regulation

Traditional price regulation focuses on SMPs. Before market liberalization, governments
set all prices for telecommunications services as part of the annual budget. The range of
services was limited, prices varied little from year-to-year and were generally high because
telecommunication was a revenue source. After liberalization governments sought fo expand
the sector through competition and to collect revenue from the sector primarily through
“Licensing and authorization” and “Taxation”. Price controls were then focused af the wholesale
level, while retail price regulation was relaxed - just how much depended on the extent of
competition, but generally the focus was on SMP providers.

Digitalization and Internet bring challenges to telecom tariff regulation. In the past decade,
with digital transformation and the development of the Internet, content providers have relied
on innovative services, which seem to attract a large number of users without any cost (or
very little) from customers, and rely on data to create value, such as Internet advertising.
However, digital platforms are operating outside of the traditional regulated space of telecom
sector, and in some cases, undermine telecommunications network providers, for example,
OTT service providers have greatly impacted the traditional revenues of telecommunications
network providers, especially in voice and SMS. With increasing direct and indirect competition
from unregulated digital platforms, retail tariffs of all telecommunication providers, even
those with SMP, are severely constrained. Although network providers and internet content
providers are in a symbiotic relationship feeding off each other and requires the other to help
it generate revenues and profits, network providers take more responsibility in terms of the cost
of construction and maintaining a universal and inclusive network due to the asymmetry of
supervision. Regulators should explore partnership models in which digital platforms share the
cost of national ICT infrastructure.

Tariff regulation more concerns quality and affordability. With the digital economy
development, the role of price regulation is changing. It is now more concerned with ensuring
fair competition amongst facilities-based service providers rather than protecting end users
directly. The regulatory risk is not in overcharging, but in predatory pricing that leads to
underfunding of network development. In order to meet the challenge of OTT service providers,
telecommunication network operators are increasingly using zero-rating, and bundled tfariffs
(e.g. for "quad-play” combining broadband Internet access, television, fixed-line telephone,
and wireless service) and making greater use of price-promotions to circumvent legacy
regulatory price controls. The traditional telecommunications service tariff supervision process,
especially analysis and evaluation takes a long time, and it is necessary to further simplify and
use ex-post regulation for development of digital economy. A specific focus of regulator should
be on entry-level products (especially for Internet access) to ensure affordability, acceptable
QoS, and sufficient capacity.




China: China’s telecom tariff reform towards marketization

*
The development of telecom tariff regulation origins from three concerns antitrust
regulations, fostering/protecting active competition in the market, and increasing speed
and fee reduction.

Monopoly operating stage. In the initial phase of the telecom sector, China adopted a
government-enterprise integration way to provide felecom services whose price was
set by the Ministry of Posts and Telecommunications. The local services were at a low
rate, while international and long-distance calls were subject to higher tariffs of the low
telephone penetration and income of Chinese households. Then, the telecom tariff was
set high and included additional fees, such as initial installation and network access fees,
to raise the necessary investment to construct telecom infrastructure.

Market competition stage. Market competition was introduced with the establishment
of China Unicom, and Netcom. In order to achieve effective competition, several state-
owned telecom operators were established, split and merged during this period, such as
Netcom, Satcom and Railcom. Accordingly, the process of telecom service price-setting by
the government was gradually developed to a fully market-based mechanism., Capitals
from overseas, were attracted into the telecom sector to boost the infrastructure and
telecommunications service development. The role of regulation majored in creating a
fair competition development environment during this period.

Network speed increase and fee reduction stage. With the development of telecom
infrastructure in Ching, especially “Broadband China” and the completion of the world’s
largest 4G network, ICT infrastructure has been positioned as a “strategic public facility”
by the State Council of China, which plays a fundamental role in economic restructuring.
State Council encouraged telecom operators to tap the potential for network speed
increases and fee reductions. The per-bit cost has been reduced while fixed broadband’s
data consumption and bandwidth have increased since 2015. The “network speed
increase and fee reduction” does not hurt the sector’s profitability. The revenues of China
Mobile, Telecom, and Unicom have maintained growth in the past five years.

They started reselling mobile services, issuing mobile virtual network operator (MVNO)
licenses, and opening the fixed broadband access network. Released policies mandated
that the wholesale price should be lower than the average price of similar services
of SMPs. In adapting to the developing/emerging ftelecommunications market, the
wholesale price should be adjusted at least once a year, and encouraged to modify the
wholesale price timely according to market conditions and commercial contracts.
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Figure 3-5 Telecom fariff reform process in China
(source:CAICT)

Telecom Tariffs adjustment

Turkey: Tariff cap adjustment follows the CPl change in Turkey

In August 2016, BTK ( Information and Communication Technologies Authority of Turkey)
suspended minimum price regulation for retail mobile voice and messaging services
which had been imposed solely on Turkeell since 2009, but on 1january 2019 the regulator
reintroduced retail price caps via amendments to the GSM licensing conditions of Turkcell
and Vodafone, applicable to domestic/international calling and SMS services, while
implementing new price caps on fees for other services including account activation/
deactivation/user detail changing and SIM changing. The licensing terms include a
formula for adjusting maximum tariff ceilings on a six-monthly basis: the Consumer
Price Index (CPI) minus 3% of the CPI (using Turkish CPI for domestic tariffs and the US
Consumer Price All Item Index for international tariffs). The decision had been expected
to impose similar obligations on TT Mobil. Still, BTK announced on 17 November 2020
that the latter remained exempt from maximum retail tariff regulation following a court
'stay’ ruling. On 31 March 2021, BTK set maximum retail ceilings for Turkcell and Vodafone
at TRY0.806 per minute for national voice and TRY0.58 for national SMS, effective 1 April
2021.
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Mobile ARPU and CPI change 2016-2020
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Telecom Tariffs adjustment

]
® India: low rates threaten the sound development
I

The telecom market of India is fully competitive and there were more than ten telecom
operators. Jio, as a new player, built a 4G network to enter the telecom sector in 2016,
and launched a series of free and heavily discounted services strategies to quickly gain
hundreds of millions of users. As a result, other operators were forced to cut prices, which
pushed small size operators, for example Telenor, to be merged and closed due to
customer loss. Vodafone, the second largest operator, and Idea Celluar, the third one,
had to merge due fo huge losses. Since 2018, the telecom market share has gradually
stabilized, which Vodafone & Idedl, JIO, and Bharti Airtel fogether account for more than
85% of the market share.

However, after the price war, the profitability of the entire industry has been weakened,
the operators are facing loss of profits and billions of dollars in debt. Therefore, operators
reached an agreement fo support government intervention in the telecom tariff by setting
a price floor before March 2020.




Telecom Tariffs adjustment

Sudan: Sudan to adjust telecoms tariffs o maintain service quality and keep
the same ARPU level in USD

o

E

-}
a

&
-

o%

In year 2022 Sudan Increases Communication Tariff By 100%.

In September 2022, South Sudan’s National Communication Authority (NCA) has
announced it is adjusting the exchange rate for telecoms tariffs following requests from
the country’s mobile operators. The current tariff exchange rate was set at SSP300 to
USD1 back in 2020 but the effects of the COVID-19 pandemic and a rise in global oil
prices (which led to higher costs for operators to power and maintain their networks)
have prompted a review of the rates in order to ensure the continuity of networks and
services. The move aims to gradually adjust the exchange rate for telecoms tariffs
to the same level as the SSP600 holding base rate for the Bank of South Sudan. The
adjustment has been carried out gradually over a 90 day period from 15 September to
15 December 2022.

The telecommunication service providers in South Sudan include, Digitel
telecommunications, South African-owned mobile giant MTN, and Zain telecom.
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3.2.2.2 the procedures for telecom tariff in Iran

In 2016, the CRA of Iran introduced comprehensive procedures for filing all telecommunications

tariffs and continuously reviewing and approving those that required specific approval.

Before 2016, the CRA reviewed all tariff filings and subjected all filings to similar processes. The
new procedure ensured that regulatory resources were directed to greater scrutiny of tariffs
for services in markets where the operators had significant market power (SMP) and were not
directed to the ex-ante examination of tariffs for existing services to set effectively competitive

or fo time-bound or other promotional offers .




The CRA undertook a market analysis in which markets were defined and assessed in terms of

competitiveness. The participants on each market were identified, and they were assessed in
terms of significant market power. The relevant markets defined by CRA included both refail and
wholesale markets, and within the wholesale category, some related fo infrastructure access and
some related fo fully defined services (such as services for resale by wholesale operators). In the
wholesale markets, suppliers designated with SMP have to offer cost-based prices, generally
based on TSLRIC+ (fotal service long run incremental costs plus a mark-up for common costs).

In the retail markets, SMP operators have to follow the tariff approval procedures described
below. For non-SMP suppliers, less onercus tariff notification rules apply for all retail services
and for some wholesale services.

According to the recommendation on digital regulation by ITU, the procedure of telecom tariff
in Iran needs updating on felecommunications price to enhance the capacity of regulation on
digital economy and digitalization era.

3.2.2.3 the status of telecom tariff in Iran

According to GSMA data, the telecom tariff of Iran is in low level, compared with neighboring
countries and similar size countries. For example, the ARPU of mobile business is about 1 US dollar
in Iran, while as is 8.5 US dollars in Turkey, 19.36 in Saudi Arabia, 22.8 in Germany, 18.1 in Malaysia.

In terms of telecom business expenditure, the ARPU account for GNI per capita in Iran is 0.23%,
which is also the lowest in the benchmarking countries. Compared with benchmark countries,
the investment is at normal level but the capex per capita is lowest. The detail is as the following.

Regarding mobile data package, the average Unit price per GB in Monthly Packages is 0.21
USD, which is almost the lowest price in the globe compared with 200 countries and regions
according to the data from Cable.co.uk.

228

19.36
181

1

 —
Iran Germany Turkey Saudi Arabia Malaysia

Figure 3-7 Benchmarking of ARPU by unique subscriber, 2020 Q4 (USD)
(Source: GSMA, Iran market insight)
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Figure 3-8 Benchmarking of ARPU as % of GNI PC.

(Source: GEMA, Iran market insight)
100.00
90.00 85.89
80.00
71.66
7000
60.00
50.00
“000 3251 e
30.00 .
20.00 17.57
GIOG 3 B
SaudiArabia  Germany China Malaysia Iran
Figure 3-9 Benchmarking of capex per capita (USD) in 2020
(Source: GEMA)
+MC| mrancsll & Rightel
o
pea |+ @83
5900 as0
S8.00 040
a7.00 E 030 °3’M§
56,00 D0 = 25 Wgis
3 Suon
5500 oaa e o R R O 1 <
£a.00 -
5300 = 5 1 15 20
5200 I I I I I I VOLUME (GB)
£
w.: ) IIIIIJIII.I'I}III..IIII-I
f/ Jffa’/‘/’/‘}”.a’fd’a’fg;/ L AR T Y "“/f.’“"f@'.{}f"

-
+

ol

-
o



On the other hand, the ratio of investment to income of telecom sector in Iran is in the same
level, about 22%, with benchmarking countries. As mentioned previously, the ICT infrastructure
development level of Iran is at a slow pace, therefore it is necessary to adjust policies and
regulation on telecom, for example marketization price-setting, to promote the sound

development of the ICT sector.
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Figure 3-10 Benchmarking of revenue and investment in 2019 (bn USD)
(Source: ITU)

Generally, sector development and affordability are key factors to consider when the
government develops telecom tariff policies. In the initial stage of new-generation fechnology, a
considerable amount of investment is needed in ICT infrastructure; for example, the acquisition
of a 4G network is above 900 billion CNY, so the telecom operators set a high service price
correspondingly. While in the mature technology period, operators cut costs and promoted to
obtain more users. Compared with the telecom sector in Ching, Iran’s telecom market is by and
large competitive, with three mobile operators and more than five fixed operators. However,
the two mobile operators, MCl, MTN, and TCl, have significant market power. According to
Iran’s current policies, telecom operators cannot timely set their service prices using a market-
oriented approach to catch up with the changing demand trends in the market, esp. the

development of the ICT sector.

Based on the tariff regulation of Iran and the best practices of other countries, it is suggested
that:




Price discrimination between domestic and non-domestic data (based on the origin of

the traffic), or the so-called zero-rating, is the sole domain of Service Providers. So, the
government has to stop intervening in the market and, at best, can encourage SMPs to
zero-rating using financial and non-financial support.

Along with considering zero-rating as a matter of business and not policy, regulating the
retail broadband market regarding tariff (and competition) is of the highest importance
for two reasons. First, the domestic content value chain will flourish strongly, and second,

investment in broadband infrastructure will meet the demands of SMPs and society.

Regarding these two aspects, regulation of retail mobile broadband comes first, and basing
that upon costs is a must, a fact that the government neglected for years. Tariff regulation
means (re)setting a cost-based internet price per gigabyte. Though tariff regulation in
retail markets is frowned upon due to the duopoly in the mobile operators’ market anti-
competitive acts they conduct to block market entry and also consumer protection, such a

policy proposal is inevitable.

To safeguard the consumers against high tariffs the duopoly could impose and also to
make sure that increased revenues by the new price regime leads to a higher Capex
in broadband infrastructure, an incentive-based regulation mechanism or price-cap is

proposed that reflects both inflation and X-inefficiency for 3-5 years:

P=P , (1+1-X)* ¢@Q,

P is the price cap allowed in period 1, /, is an indicator of inflation in period t and could
be proxied by CPI, PPl or a weighted average of both. X represents the inefficiency and
is calculated by with regards to forecasts on demand for internet usage, Capex, Opex
and a few of other parameters. @, denotes quality of service in time t and its parameter
are defined the regulatory commission. Since QoS cannot jump over a night due to

the needed investments, it is a matter of time. Yet, if both mobile operators improved/
worsened the ranking of Iran in terms of speed and quality, say for 5 to 10 ups or downs,
the regulator can increase/decrease the price cap in that period by a coefficient of . If
only one of the operators could improve/worsen the ranking, financial and non-financial

rewards/penalties could be attributed.

Since there cannot be two price caps, X will be calculated through an average. To
compensate the less inefficient operator for smaller X, the yearly royalty operators pay

each year to the government will be different.

Since inflation rates have been high in Iran compared to X, mobile operators may free-




ride this remarkable gap and remain addicted to inefficiency or even increase it. To act

ex-ante against such a violation (by one of them or two), a threshold for deviation from X
(especially with regards to Capex) will be defined, and any jump above that will result in
heavy penalties to bring down the actual price of each gigabyte of internet sold severely.
Since price caps during the regulatory period are predictable, investors could enter this

market more efficiently.

9. If prices are to move higher and higher each year, consumers have to be protected. One
way is fo oblige the operators to provide their customers with entry-level packages with a
partial price cap. Also, the penalties collected by the government have to be distributed
with a subsidy card to residents in poor regions.

10. Regulation of wholesale markets concerning tariffs and competition will also be made.
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There are many ways for government fo help reduce the construction costs of ICT infrastructure,
such as reducing energy price or providing subsidy for energy use, promoting inter-sector and
infra-sector Infrastructure sharing, and promoting fiber pre-deployment, etc.

3.2.3.1 Energy cost reduction and subsidy

To promote ICT infrastructure development, energy is a crucial issue to consider. Today, some
of the considerations include:

B Energy consumption increase in 5G: with network densification and increased traffic
demand, energy consumption may incredase.

8 Energy impacts operators’ network construction incentive: RAN and base stations make up
20-40% of network operation costs of many operators.

8 Climate change: considering Paris Agreement’s objective of keeping the rise of global
average temperatures to well below 2 degrees Celsius above pre-industrial levels, green
energy should be a key consideration in ICT infrastructure construction.

B Cost of energy sources: on the one hand, cost of carbon-based energy is volatile and
affected by geopolitical events. On the other hand, cost of renewables has been declining.
Cost of renewables are now cheaper than the grid in many countries.

To promote construction of new ICT infrastructure such as 5G and data center, many countries
provide favorable energy prices or subsidies for felecom operators to construct and use ICT
infrastructure. Some countries also encourage the use of renewable energy to supports data
center operation.




China: Favorable electricity price and subsidy for 5G base station

* To guarantee electricity supply for 5G base stations, Shanxi Province of China
has taken three measures:
1. Converted the way of electricity supply of existing base stations from indirect fo direct

and also streamlined the application process of 5G facilities for electricity.

2. Supportedtelecom operatorsto participate in the electricity trading market, calculated
the electricity consumption of base stations through smart meters and included that
into the universal electricity trading market based on a citiy’s or province’s basis.

3. An electricity target price of 0.35 RMB/kwh was defined, and if, after transactions
on the electricity trading market, the price paid by a 5G base station exceeded that
target, a subsidy will be granted. The subsidy is provided by the province, city, and
county/district with a proportion of 5:2:3.

Shenzhen of China develops policies fo support 5G network deployment, technological
innovation, application demonstration, and environment construction. Any telecom
operator that meets the 5G base station construction targets could receive subsidies,
which is CNY10,000 for every base station constructed using the SA model. Each operator
is capable of receiving a maximum of CNY150 million in compensation. The government
also supports the 5G industry in various ways, including direct funding, subsidized loan,
and risk compensation.

Strategies to decarbonize the ICT sector until 2030

The rapid growth of the ICT sector stresses the importance of addressing and limiting
any increase in its carbon footprint. Decarbonizing the ICT sector is not only necessary fo
realize the goals of fighting climate change but also a sustainable way of reducing costs.

In order to establish an ICT sector trajectory, ITU, in collaboration with Science Based
Targets (SBT) initiative, GSM Association (GSMA) and Global Enabling Sustainability
Initiative (GeSl), has developed the Recommendation ITU-T L1470, which provides
sectoral decarbonization pathways in order to help ICT companies set targets in line

with climate science.

According to the Recommendation, for the period 2020-2030, the main strategy fo

Continue




Decarbonizing the ICT sector seems to be the implementation of simultaneous, vigorous

and urgent actions in the following fields:

B implementation of energy efficiency plans;

B switch fo renewable or low carbon electricity supplies;

B encouragement of carbon consciousness among end-users.

B The following figure shows some examples of categories of supportfing actions.

CATEGORIES

. OPERATING ENERGY-EFFICIENT NETWORK . ALTERNATIVE ENERGY
1. Multiple power saving features 9. Self-production of renewable energies
2 Alfernative energy supply 10. Purchasing renewable energy the certificate of origin and PPA
3. Consolidation and virtuolization 11. Energy supply innovation
4. Free cooling and |ocation optimization

. EFFICIENCY IN BUILDINGS AND SERVICES . APPLICATION OF THE CIRCULAR ECONOMY PRINCIPLES
5. Menitering selutions for efficient buildings 12. Eco-design of preducts and services
6. Focus on energy conservation measures 13. Reuse of network equipment
7. Alternative mobility concepts 14. Optimizing the life cycle and end-of-life of customer
8. Videoconferencing and audicconferencing products and services

15, Selling repairable products

3.2.3.2 Fiber pre-deployment

There are at least 20 countries who already issued a guideline for the fiber pre-deployment
in new buildings, such as Ching, Singapore, South Korea, Switzerland, UK, and UAE, etc. Fiber
pre-deployment has a lot of benefits:

B Total cost of Fiber deployment is minimized. Developers can share the construction teams;

B Rollout time is saved significantly, because permission is not mandatory when the homes

are not handed over to users;

B Users will enjoy the less lead time for a service provisioning, because Fiberis already there in
their home; it is easier for users to choose service provides, by which the market competition
is encouraged,;

8 Economic benefits will be significant, because operators spend less time for Fiber rollout
and service commissioning and possibly have a higher take up rate.




Iran’s Digital Economy Outlook | IDEO

China: National mandatory standards for FTTH deployment

in residential buildings

In 2013, China has issued the Code for design of communication engineering
for fiber to the home in residential districts and residential buildings and Code for
construction and acceptance of fiber to the home in residential districts and residential
buildings, which requires that since April 1st, 2013, the communication facilities of new
residential buildings, in urban areas at and above the county level, should adopt FTTH

mode.

The two national standards have set out the FTTH design and construction specifications
in new residential buildings. The residential developers must simultaneously construct
communications facilities, such as pipeline, in-building optical fiber, equipment room,
within residential areas and open to operators in an equal manner, Since then, the
local housing and urban-rural authority and communication authority have organized
inspections on the FTTH construction to ensure the implementation of the standards.

Iran: supporting the development of fiber optic access

network (FTTP)

\
WLy ) .
-_ = In December 2021, Iran’s ICT regulatory body approved the resolution

“Governing Principles for Supporting the Development of Fiber-Optic Access Networks.”
This resolution aims fo cover (penetration coefficient) 80% of fixed broadband access
for households in a period of 8 years. In this resolution, the government has reduced
its royalty to 0.1% for FTTP service providers, considering the long payback period and
encouraging investors to enter the development of optical fiber network infrastructure.

To increase competition at the retail level, there will be no pricing rules in the eight
years from the regulatory/government side, and end users will benefit from fiber
optic services according fo the price caused by the natural mechanism of supply and
demand. Also, the whole package will not include introductory pricing to encourage

Canfinue
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the development of bundles of fiber optic service with other communication services

(including data/voice/SMS). This policy will encourage mabile operators to enter the

fiber optic service market.

So far, this resolution has been implemented in Kish Island with the investment of two
Iranian companies; the Telecommunication Company of Iran and Pasargad Arian
communication technology (FANAP Telecom), which has led to the installation and

setting up of 284 km of fiber optics

3.2.3.3 Infrastructure sharing

Network construction requires huge investment and the majority of costs are caused by
infrastructure. Infrastructure sharing is an effective way of reducing costs and potentially
resulting in greater coverage, improved quality of service and lower retail prices, whilst having
a positive environmental impact and optimizing the use of scarce resources. Network sharing
may take many forms, ranging from passive sharing of cell sites and masts to active sharing
of radio access nefworks (RANs) and the core networks. There are also various forms infer-

sectoral infrastructure sharing.

According fo different business/ownership, infrastructure sharing agreements can be classified

to four types.

B Unilateral service provisioning: only one company provides its sites to be shared, and
ownership remains separate

B Mutual service provisioning: two or more companies provide their sites o be shared, and
ownership remains separate

8 Joint venture: companies enter into an agreement to form a joint venture (can operate as

tower company) to own and operate the networks but do not directly own the sites

B 3rd party service provider: an independent company (not necessarily affiliated with a
mobile operator) owns and leases sites to mobile operators to use. The municipalities or
the government can become the 3rd party provider of infrastructure under a public private

partnership.
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Sharing form

Service provisioning

costs;
(unilateral/mutual) | 2- Simpler to implement;
3. Ownership still with

operator

2. Challenges in
differentfiation

3. Regulatory risks

Pros Cons Case
1. Reduction in OPEX: 1 Chnrdinabarnaf m ~
rermoval of depreciation oparaan | 1T UK

Shared rural network plans introduced
by the UK government include
reciprocal agreements between the
telcos to share existing infrastructure fo
curb costs and accelerate timelines to
reclize universal serive.

iE

. Reduced risk: fixed
CAPEX is transferred fo
variable OPEX

.Reduction in CPEX:

2

1. Coordination of
operation and netwark
deployment plans

2. Challenges of strategic
control and flexibility

China

China Mobile, China Telecorn and
China Unicom formed China Tower

cost for new deployment

4.Can objectively arbitrate
disputes/issues

3. Lack of equity
participation

Joint Venture reduced O&M costs 3. Difficult fo exit in 2014, a joint venture o construct,
3. cutting down on CAPEX A Pacailel ok maintain ond operafe the site facilities.
cost for new deployment | - <EgUatory rI'S s This move can save the operators 20
4.Control over diverting 5. Transformational effort | billion RMB.
cost savings to operators (eg. sleﬂm.g MRS
organization)
1. Reduced risk: fixed
CAPEX is transferred to y
variable OPEX ttossofstategic conrol | [ Columbia
3rd er'y service 2. Reduction in OPEX: _ In 201 the two largest MNOs in
P reduced Q&M costs 2. |-°':‘9 lock-in and Columbia transferred a large portion of
provider 3. Cutting down on CAPEX reliance on 3rd party their tower porifolio to an independent

company, leading fo a 3.3% vearly price
fall of mokile broodband between
2012 and 2017.

Table 3-3 Comparison of infrastructure sharing forms (business/ownership)

(Source:"(-.‘;-SMA)

China: Releasing Guidelines on Infrastructure Sharing on a yearly

basis to promote broadband infrastructure development

In Ching, the Ministry of Industry and Information Technology has issued the
Guidelines on Promoting the Co-construction and Sharing of Telecom Infrastructure

for six consecutive years from 2015 to 2020. Currently, a well-developed landscape of

co-construction and sharing has formed in the ICT industry. The infrastructure sharing

regime is comprehensive, covering all aspects from organization to evaluation.

Siandards & Specificafions

Infrastructure
Sharing
Regime




The content of the Guidelines, such as the scope and participants of sharing, has been
continuously widening and deepening.

Under the coordination of The State-owned Assets Supervision and Administration Commissionand MIT of
China, the company China Tower was established with joint investment from the three major telcom
operators of China Telecom, China Unicom and China Mabile. It is mainly engaged in the construction,
maintenance and operation of tower, base station, and indoor Distributed Antenna System (DAS), etc.

T T R R EE R LR R R, |

In principle, the three telecom operators should not build new infrastructure by themselves. China Tower
should balance and meet the construction requirements of the three operators, prioritize the transformation
and utilization of the existing resources, and stop building any new tower If sharing is possible.

P R R R TRy

The operator can construct DAS by itself if the need is its only.

China Tower should cooperate with other independent tower operators and promote inter-sector
Infrastructure sharing.
T T T T T T TT T T TT T T ST TN R R L PR EEY |
Requirements on the sharing of broadband access network facilities were put forward.

National Radio and Television Network Company was included in in the sharing regime.

Cl-.cllo..Io-.--'-----lll..-llloIllI-IIt-..lt..!ll!lllullliu.'lIU.lO....ll-lIlllllu-qu-aa‘.

State Grid Company and China Southern Power Grid Company were included in in the sharing regime.

Other municipal tower resources were Included, e.g. newly built utility poles should reserve space for
attaching communication antenna.

Requirements were put forward regarding the assessment of sharing of provincial telecom operators °
Planning and reserving resources for 5G base station construction was put forward.

Encourage two-way sharing of resources between the three telecom operators/China Tower with other
sectors such as power and railway.
S e R ST TP TP PP TP T T PP PR TP T TP ey )
Supporting 5G rollout Is the focus.

The details of sharing are enriched, e.g. to further promote infrastructure sharing among public security,
municipal, transportation, power and telecom sectors, and to formulate unified standards for the
construction and maintenance of smart utility poles and towers.

Several forms of inter-sectoral infrastructure sharing

1. Multi-purpose utility tunnel

A Multi-purpose utility tunnel (MUT) is one of the civil infrastructures in urban areas,
which accommodates several networks, such as electrical, telecommunications, gas,
water, and sewer pipes, inside a tunnel. There are several benefits of MUTs compared
to buried utilities. However, MUTs are not widely used currently due fo the high initial
construction cost and the need for coordination among utility owners.

Many big cities around the world, such as Paris, Moscow, Beijing, and Tokyo, have been
promoting the construction of MUTs. It is recommended that Iran consider construction
of MUT including felecom network first in big cities or central areas, to achieve better

level of urban utility management.
Continue
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Pros

+ Better arrangement and service level; * Huge construction investments; high
save urban land resources management costs
* One-time planning and design; can be * The type of pipelines that can be
repeatedly used for a long time included in the comprehensive network
» Reserve space for pipeline construction is limited; the use of underground space
in the future and meet the needs of long- may have conflicts
term urban development = Complicated approval and authorization
* Improve the overall capacity of urban procedures
disaster prevention » Unclear charging and pricing policy

2. Multi-purpose utility pole

Multi-purpose utility pole (MUP) is an infrastructure that integrates multiple functions
such as intelligent lighting, video monitoring, traffic management, environmental
monitoring, wireless communication, information interaction, and emergency response.
In the background of 5G and smart city construction, MUP will serve as an important
carrier for 5G equipment and infrastructure of a comprehensive sensor network.

Shenzhen is a leading city in building MUP. By the end of 2020, Shenzhen has built over
9700 MUPs and several demonstration projects covering over 30 application scenarios
such as 5G communication.

To support MUP construction, Shenzhen has developed and released several top-
level policies and standards, such as Shenzhen Action Plan for the Construction and
Development of MUP (2018-2020) in 2018, Code for Design and Engineering Construction
of MUP in 2019, and Measures of Shenzhen for the Management of MUP in 2021.

Telecom antenna Intelligent

lighting
Sensor for

™

environmental '
rmanitoring Camera
Information
release screen Broadcast
Charging 508
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Several forms of inter-sectoral infrastructure sharing (continue)

3. Open public space for network infrastructure construction

Currently, municipal governments all over China have released policies that require
opening up public spaces to promote joint construction and sharing of communications
infrastructure. Relevant public spaces may include:

1. Public places and buildings of government bodies, enterprises, institutions, and universities,
transportafion hubs, large event venues, residential communities, tourist attractions,
roads, bridges and green belts are required to provide necessary space resources for ICT
infrastructure construction and facilitate the relevant approval procedures.

2. All levels of government, departments of public security, transportation, municipal
gardens, urban management and power supply companies shall fully open their
public resources such as lamp poles, public security monitoring poles and power poles.

3. The housing and construction departments at all levels should urge the property
management enterprises fo cooperate in the construction and maintenance of ICT
infrastructure, coordinate and open the building roofs, lampposts, and monitoring poles
efc. for the construction of the communication infrastructure, in order to achieve good
network coverage. They are prohibited from charging overly in the name of entry fees.

4. Infrastructure sharing with the power sector

A power network can provide a more universal network or be better suited to FTTH rollout
in certain locations based on space availability and infrastructure robustness. There are
four possible business models for FTTH deployment by a power company on its own or in
partnership with telecom operator.

Power company le

Power company as |V with The T

« The pewer company and The Telecam company
from JV form fo maximize resource use and resources

« The power company provides access fo ducts and
poles, facilities, and services (eg, power and
maintenance)

» The Telecom company provides FTTH design, operating ,

expaertise refail services, and possibly some infrostructure

« Examiple: SIRO |V between ESB and Vodafone in
ireland

« The power compary makes a deal with the fekeo to
use [ts poles, ducts, and fiber infrastructure

» The Telecorn company connects fiber along the power
company’ & ducts. it might use the power company” s
fiber and buildings.

+ The Telecorn company provides all other sarvices

= Exaples: Incumbent operators renfing space ona
pawer campany’ s overhead netwark,

Power company as an integ

» The power comparyy sefs up a wholesale
operator offering FTTH services to The Telecom company

o |Pusas s own infrastructune, deploys its own
ducls, and provides aclive wholesale products

« The Telecom company typically provides core netwark
sarvices and owns the relofionship
with the customers

» Example; Enel {Open fiber) in fialy

» The power company sets up an FITH division as 3
core business and tokes E2E responsibility for:

- Network build (passive and octiva)
- Service to retail customers
- Maintenance and support

» Exarnple: Altibox under Lyse Energi in Norway




kW¥4 Enhance Digital Resilience

Currently, due to the unauthorized activity of foreign digital platforms in Iran, a significant share
(about 80%) of user traffic is allocated to international traffic. As a result, these platforms play an
important role in Iran’s digital economy. Unfortunately, Iran has a low regional impact despite
the high confent volume. Regarding the goals in the ICT field to increase the digital economy’s
share in the GDP, dedling with the issue of these platforms has been thoughtfully placed on the
agenda of the ICT ministry.

Although the actions taken so far have not succeeded in meeting the expectations and policy
goals in this areq, activities are still being carried out to improve the digital platforms and
increase their potential to play a significant role in enhancing the digital economy, for instance:

B The formation of at least one social media platform with a capacity of 50 million active
users and with the possibility of obtaining a share from regional and international users

B Provision of essential domestic functional services with a traffic share of 70 to 30 compared
to similar foreign essential digital services and an annual growth rate of 15%.

B ThelCT ministry has been required to support the infrastructure, providing financial facilities,
etc., designed to help domestic social media platforms and offer a competitive advantage
over foreign digital platforms.

In September 2022, some international digital platforms, such as Meta-owned social media
platforms, along with Google Play, were permanently banned, which caused Internet traffic
revenue to a sharp decrease of over 20%. These platforms had millions of Iranian users with
more than 60% of the total bandwidth in Iran before the date.

Also, the disruption and instability that existed during September and October reduced more
than 740 billion Tomans and 22 8% from MCI" s revenues in one month Hiweb(ISP) performance
report in October 2021 and its comparison with previous months show that this fixed operator
experienced a reduction in income by nearly 99 billion Tomans and about 60%.

It is necessary to maintain the growth of data (Internet) consumption for the development of
digital economy. ICT ministry and other stakeholders should develop policies to encourage the
development of Internet services or digital platforms by means of:

B Fostering friendly policy environment for innovation and entrepreneurship, simplify
business registration procedures, reduce or exempt faxation for start-up technology-based
enterprises, and provide legal and taxation advice.

B Promoting competitions in ICT application and innovation to encourage startups and SMEs
innovation with seed funds provided by government and investment institutions.

B Encouraging ICT innovative companies to develop local application based on Persian and
Arab culture, such as local newspapers, TV stations and videos, and expand the business
to Middle East.




ﬂ Launching the pilot activities of fixed-mobile convergence (FMC), issuing FMC license to

selected telecom operators to encourage service and business innovation.

Telecom operators should actively develop digital services, for example Voice/Video over LTE
(VoLTE/VILTE), to accelerate the transformation from traditional services to IP (digital) services
for high QoS and increased revenue. Meanwhile, telecom operators are encouraged to develop
digital platforms and Internet services, such as social media/ network, streaming video/music
services, IPTV, e-payment, fo enrich product matrix and enhance business competitiveness.
Besides, telecom operators should develop FMC products and services to improve the product
competitiveness, so as to effectively reduce churn rate and increase revenue.

Private sectors should make full use of the opportunities of International digital platforms banned
in Iran fo develop various digital products, cooperate with telecom operators to promate the
development of domestic Internet ecosystem and digital economy.

Some international experiences that can be considered a successful sample of governments’
actions for developing local content platforms are stated below.

Turkcell: Digital services strategy, layout and performances

In order to maintain strong operational performance and profitable growth, Turkeell offers
its customers value-added and innovative services in accordance with its strategic focus
areas, namely digital services, digital business services and fintech services.

B Digital Services: a broad portfolio of services to address growing digital needs
27 29%YoY digital OTT services revenue growth

,Q& 4.8 million standalone paid users
Turkcell delivers innovative and inclusive services to customers with digital offerings,
including music streaming, TV, personal cloud storage, instant messaging platform, search
engine, e-mail, digital ad and gaming. In 2021, Turkcell achieved a key milestone by
exceeding 1 million standalone paid users in TV+ and lifebox services. With its enhanced
features, BiP reached over 90 million downloads and 26 million 3-month active users.

B Digital Business Services: end-to-end support for digital transformation of corporate
customers with digital business service

_’i 107% digital business services revenue growth

[E]  TRY15 billion (USD 80.4 million) system integration projects backlog




Turkecell offers cloud, cyber security, loT Platform, big data analytics, vertical business
solution, managed services and arfificial intelligence to support digital transformation of a
large number of industries from healthcare to education, production to retail, transportation

to logistics, finance to energy, and continues fo deliver numerous value added projects
in areas as required by organizations, and act as the strategic technology partner of
customers.

Turkecell has 3 main business partners in its ecosystem, namely subcontractors, products/

solutions co-developers and sales partners.

B Fintech services: facilitate customers’ financial transactions with innovative services
and solutions

»/  105.4% YoY Paycell revenue growth
— 56.7%YoY Financell revenue growth

P\)\ 7.3 million 3-month active Paycell users
1.3 million Financell credit customers

Turkecell offers innovative solutions to customers with three brands; Financell, Turkcell
Sigorta and Paycell.

Financell provides financing solutions to both individual and corporate customers enabling
them fo meet their technological product and service needs;

Turkeell Sigorta delivers innovative solutions with fast and easy-to-access products to
address risk management needs;

Paycell offers solutions targeting acclerated digitalization need in payments, which has
emerged along with the changing user habits as a consequence of the COVID-19 pandemic.

Note: Data as of Q3, 2022

News Corp; Australian media conglomerate

e
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Newscorp, the owner of about two-thirds of Australian metropolitan news sources
was one of those media companies that tried to persuade the Australian government
to ask Google and Facebook for media links through which it generates revenue in this
country. The dispute between Facebook and Newscorp made Facebook ban access to its
news sources in this country. This dispute eventually led to a contract between Facebook
and News Corp. Based on that, in case of non-compliance, the regulatory body of the

Australian government could fine the parties who violate the rules. Soninie



According to the results of the research of the Australian Competition and Consumer
Commission (ACCC);

‘The power imbalance between local newspapers and the world’s social media giants
had caused the survival of local news agencies to be threatened. Newscorp, the pioneer
of lobbying in Australia, with the support of its old rivals, was able to persuade politicians
fo force technology companies to pay for the news content of their websites. The Australian
government legislated a law to make the terms of this contract between the media and
tech giants impartial. Also, ACCC proposed a bargaining system, based on which the local
news media platforms will be paid for the content they produce.”

BBC; how the partnership can rescue?

S L1
> I LEES has recently launched an experimental platform called “Together BBC” that

allows people in different places to watch a program at the same time. BBC is trying to
use fechnologies that increase interaction and personalization, bring people together, and
lead to the creation of a new user experience.

In order to survive this competition, BBC has partnered with iTV (its British competitor). The
result of this cooperation is BritBox, which is used to compete with global platforms such as
Netflix. This service was launched in North America in 2017 and has 650 thousand of active
users. So compared to 60 million active users of Netflix, BritBox still has a long way fo go.

BritBox exclusively represents local British content, and this is the most obvious difference
between BritBox and Netflix and also the reason why this platform stands against Netflix.
It's a big deal that Britain's arch-rivals are willing to team up fo stand against Nefflix...
BBC and iTV hope that the income from BritBox will increase their budget so that they can
create new exclusive content for BritBox.

Based on the experience of the British government regarding fo content development, it
can be concluded that with the growth of VoD services, the integration model can be one
of the appropriate strategies for content market development. The integration of several
VoD services can bring more technological, marketing, and even production advantages.
Most of the BVoD' services are national or local and by merging with each other they will
be able to compete with international platforms.

1. Broadcast video on demand




FMC plays an important role in driving VEON'’s core telco businesses.

VEON accelerates fixed-mobile convergence across its markets with the aim of potentially
reducing some costs by network optimization and of introducing new value-added services
fo its customers.

The FMC customer base grew by 18% year on year (YoY) in 2019 to more than 1.1 million,
which represents a 47% FMC customer penetration in the broadband customer base,
supporting improvements in broadband customer churn. Total FMC revenue has grown to
$126m, 46% up from end-2017 levels and 271% up from end-2016 levels.

In Russia, Veon's core market, the triple-play package ranges from $9.9 for the basic
package (500 voice minutes, 300 SMS, unlimited mobile data, up to 100Mbps home
broadband, and 77 TV channels) to $39 for the most expensive package, which includes
4,000 voice minutes, 300 SMS, up to 100Mbps home broadband, and 192 TV channels.

Government’s role in enhancing digital resilience

1.

Strengthening venture capital in social media platforms: Since venture capitalists often invest
in companies that are in the early stages of their activity and have cheap shares but have
high profitability capacity, this investment model can create a competitive environment that
increases innovation.

Applying practical legal approaches and tools: Two of the leading legal gaps in the field of
social messengers are clarifying the responsibilities about illegal content and user personal
data protection.

Optimal and effective provision of public electronic services in social messengers:
Supporting the development of super applications that provide a wide range of activities
such as paying bills and taxes, online taxis, holding virtual courts, financial affairs, etc.

Providing infrastructure and technical assistance based on key performance indicators
(KP1): Providing facilities in the field of infrastructure, based on KPI, motivates the social
media platform o improve and prevent the waste of public resources.

Supporting research on methods of using new technologies.

Establishing legal requirements for using technologies, such as requiring platforms for real-
time content monitoring.

Making platforms responsible for the content they host and penalize them in case of
violation of laws.

Supporting research on methods of using new technologies: supporting the new methods
of producing and distributing the content by legislation law, budget allocation, tariffs, etc.




kWAl Promote 5G Deployment

3.2.5.1 Subsidy for 5G deployment

Several countries make polices o subsidize 5G network construction to stay ahead in the global
5G race over the next few years. 5G first movers, such as China, America, Europe, Japan, South
Korea and the Middle East countries provide favorable policies and financial incentives and
subsidies to boost the construction of 5G.

South Korea has led the world in mobile broadband service experience and is the first country to
announce 5G commerciglization. The Korean government is still heavily subsidizing in different
ways. On the one hand, South Korea cut taxes on 5G deployment by 3% to encourage operators
to build a nation-wide 5G network quickly, on the other hand it also promised to boost the
development of vertical industries such as autonomous driving and digital healthcare to create
a wider range of 5G use case. Taking autonomous driving as an example, the South Korean
government announced it would operate self-driving shuttle buses in major cities like Daegu and
Pangyo by 2020, and by 2025, Korea’s provincial-level municipalities will provide about 1,000
5G-enabled buses. In terms of the digital healthcare system, the government said they would
develop 5G-based emergency medical services by 2021, where about 20% of the emergency
medical centers would have access to this system by 2025.

Middle Eastern countries like the UAE, Saudi Arabia, Kuwait, and Qatar were also among the
first to embrace and invest in 5G deployment. They competed on vertical industry applications
such as 5G smart cities, 5G smart tourism, and 5G smart oil fields. For example, Dubai of the
UAE announced in 2018 that it would invest US$7 billion over the next five years in deploying
5G networks fo build a 5G-based smart city. Data shows that by 2019 all member states of
the Gulf Cooperation Council (GCC) in the Middle East had started 5G deployment, with
some already commercializing it. According to a GSMA Intelligence report in late 2018, mobile
operators in Arabian GCC member states had quickly transitioned from 5G trial into early-stage
commercialization through strong governmental support, and this laid the foundation for their
world leading position in 5G deployment.

3.2.5.2 Defining coverage commitments

According to GSMA datq, the average development of 5G is 2 times faster than 4G. For instance,
in China the deployment of 1 million 4G took about 6.5 years while it took about 3 years for 5G
base station. In many countries, such as Brazil, Chile, and France, commitment in performance or
coverage is widely used for efficient use of spectrum.




Thailand: coverage obligation bonded with deferred
specitrum payment term

B |, Thailand, grace period for deferred payment term was given for 2.6GHz. With
3 years of grace period from 2021-2023, MNO has more cash flow to rollout first 4 years.

15%  15%  15%  15%  15%  15%

10%
0 0 0

1 2 3 4 5 6 7 8 9 10
This deferred payment is bonded with 5G rollout commitment set by the Thai government.
To be specific, to get 2.6GHz grace period term, the MNO needs to complete the rollout

obligation of covering 50% of the geographical coverage of the EEC (Eastern Economic
Corridor) region in one year and 50% geographical coverage of 6 big cities in 4 years.

It is worth noting that Thailand’s 5G network deployment was the fastest 5G network
deployment in Southeast Asia by adopting the correct deployment policy. Aimast 30,000
sites were deployed by True and AlS in 3 years.

Brazil: 5G spectrum fee changed to investment commitments

In Brazil the 5G spectrum fee was changed to investment commitments. As the
5G coverage scheduled according to inhabitants in the cities.

3.5GHz National Blocks  Deadline for 5G Coverage
Municipalities > 500k inhabitants 31/07/2025
Municipalities > 200k inhabitants 31/07/2026
Municipalities > 100k inhabitants 31/07/2027
%50 of Municipalities > 30k inhabitants 31/07/2028
Municipdlities = 30k inhabitants 31/07/2029




France: 5G spectrum auction with coverage and
performance requirements

In France, in the 5G spectrum auction, a commitment to cover with performance

was requested. As a coverage commitment based on the site quantity and its speed
mentioned in the table below.

Year 2022 2024
Site Qty. 3000

2025
10500

Data Speed ZIelNIeTel3 240Mbps at 240Mbps at

Download REeiwYEEICH %90 sites %100 sites

Motorway, Main roads,
Road

16,642 km, 54,913 km,

coverage
100Mbps 100Mbps

Rural & %25 of the sites have to

be deployed in sparsely
populated areas also

industrial areas, outside
the main urban areas

industrial
areg
coverage

For Iran, it is recommended to consider 20% of population coverage in the two main cities of
Tehran and Mashhad in the first year, 50% of population coverage in the top 50 cities in the

second year, and 70% of population coverage in 150 cities in the third year. The following picture
is showing the details.
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Figure 3-11 Recommendation for 5G population coverage in Iran




3.2.5.3 5G spectrum auction

Statista forecasts that the number of 5G subscriptions will increase drastically worldwide from
2019 to 2027, from over 12 million to over 4 billion subscriptions. Due to the growing number of
LTE users and traffic in Iran which is shown in CRA statistic, it has been committed to launch 5G
as early as next year. It is anficipated that Iran will see increasing number of 5G users in the
coming years. According fo the growth trend of 4G subscribers in recent years and the growth
rate of other countries where the 5G network is currently deployed, it is anticipated Iran will
have nearly 164 million mobile subscribers, including 63 million 5G subscribers and 12.6 million
FWA service subscribers by 2027. The QoS that is considered for further analysis is listed in the

following tables.

Units

2022E

ploykis

2024E

DEMOGRAPHICS
Population [0] 86,651,407 | 87,080,636 | 88,109,865 | 88,739,094 | 896349950 | 90,353,108
Households [000] 26,384 26,518 26,652 26,786 26,920 27,054
Wireless Subscription
Mobile Subscription | 1 169.51 169.62 172.34 175.72 178.57 18194
Penetration
Mobile Subscriptions | [000] | 143,574 147,709 151,845 155,930 | 160,062 164,384
MBB ( LTE )
Subscription [000] 90,619 111,004 118,652 124,193 13,066 83,691
eMBB (5G)
Subscription [000] 0] 3,429 8,917 17,925 34,057 63,006
3G Fixed Wireless [al - 686,000 | 1783599  3,585034| 681,564 | 12,601,394
Access Subscription
LTE WTTx Subscripﬂon [000] 1,806 2,076 2,303 2,659 2,796 3,045
Fixed Wireless Access | 1n00) 473 527 568 617 661 708
Business Subscription
Video User Ratio [%] %90 %90 %95 %97 %97 %97
Data Usage Monthly
MEBB Dol [GB] 12 16 21 27 36 50
FwA DoU [GB] 33 150 250 380 620
Other Services
eMTC Users (LTE + 5G) [%] %6 | %7 %8 %9 %a %10

Table 3-4 QoS assumptions for further analysis in Iran




With such an assumption, it is predicted that Iran will need a higher range of spectrum in
the coming years. There is a need for 157 MHz spectrum in C-Band to start the commercial
5G lunch in 2023 to be followed up to 400 MHz in 2027. It is also recommended to use the
21GHZ spectrum which is already used for LTE for LTE and 5G from 2026. For band 1800, it is
recommended fo utilize it for LTE and GSM for voice connectivity and coverage. For 800 MHz,
it is also recommended to change the application from GSM/UMTS/LTE to GSM and LTE from
2026. And the shutdown of 3G network need to happen by then.

Generally, by 2027, 862Mhz of spectrum is needed to cover the need of traffic and technologies.
Details are brought in the following figure.

N LN LN WL W L UL

2022 2023 2024 2025 2026 2027
Sub 0G i o
sac o0 IS - N - S - =
1ac (D - _— - - - -
= T - - - - - - .
Bandwidth required

Bandwid M Hz H4 WG
800 e
il ] 2 35 m n2 g 152
A EL
m
m 7 o " I e
35 55 Bl
o Lo _—ll = = [ | [ |
035 2036 w0

patred 2023 2024

bris ki) a 40 o

Figure 3-12 Predicted spectrum demand in Iran in the future

Mobile operators need timely and affordable access to a sufficient amount of spectrum in
order to support high speed, mobile broadband services with good coverage. When operators
are spectrum-constrained, they are likely to have to invest more on densifying their network in
urban areas than they would otherwise. This in turn can constrain their ability to invest in the
rest of the network and, especially, improve coverage.

Globally, the spectrum costs are declining. A Coleago Consulting study' computed the Spectrum
Price Index (SPI), i.e., total spectrum cost divided by monthly mobile revenue. The SPl is & for 3G,
4 for 4G, and 2 for 5G. This equals an annualized spectrum cost at 3% of revenue for 3G, 2% for
AG, and 1% for 5G. In countries such as Ching, the UAE, Saudi Arabia, and Kuwait, the number
is below 1%. For instance, in the UK EE, which has the first and largest 5G network in UK, the SPI
for 5G rollout is about 1.02 and the total spectrum price is $1,762 million.

1. Coleago Consulting. Sustainable spectrum pricing
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Figure 3-13 5G Spectrum Price Index by country

The Coleago study also calculated the impact of annualized cost of spectrum on MBB
investment and drew the following findings:

B A cost of spectrum of up to 5% is unlikely fo slow down investment in mobile broadband and
5G. There is also evidence that lower percentage is likely to deliver better outcomes for 5G
deployment.

B In many well developed 4G markets the annualized cost of spectrum is 5-9% of mobile
revenue. This indicates that below 10% the annualized may not have material negative
impact on network deployment.

B When the cost of spectrum amounts to 10% of mobile revenue, operators may hit budget
constraints, i.e. investmentin mobile broadband and 5G s likely to be slower than it otherwise
would be. A cost of spectrum above 10% of revenue presents a threat to the development
of 5G.

Spectrum price in Iran

In Iran, it is recommended to set the SPI less than 2 to guarantee the success of spectrum
allocation as well as network rollout. For example, if we set SPI at 1, considering the ARPU of Iran
at around 1USD and the number of mobile subscribers predicted to be 164M in 2027, the total
cost of spectrum for 300MHz (100MHZ for each operator) is predicted to reach 164M USD for 3
operators. Therefore, the price of spectrum will be around 0.5M USD/MHZ.

WAl Promote FTTX Deployment

Improved broadband connectivity is crucial in accelerating economic growth and increasing
the GDP, particularly in developing markets. The increased opportunities in ICT accelerate job
creation by unlocking new digital opportunities in critical sectors of the economy, including
e-health, e-agriculfure, e-education, and transport.

In the past, several highly developed broadband territories that rank lower in the FDI index of
OMDIA —such as the US, Australia, and the UK—tended to suffer from less clear or ambitious




national plans, providing weaker incentives for operators to invest. This was often linked to

less favorable geographical and demographic conditions that made government initiatives
expensive and likely to face significant political opposition. However, due in some part to the
CQOVID-19 crisis demonstrating just how essential broadband networks are, governments
around the world are now strengthening their broadband targets and increasing their focus
and investments in fiber-based infrastructure.

With increased efficiency stimulating more significant innovation, high-speed broadband
has been proven to drive not just consumer satisfaction but national economic indicators,
with additional GDP growth of 0.25% to 1.5% for every 10% increase in household broadband
penetration and a further 0.3% increase for every doubling of speed. Only by maximizing
investment in next-generation access can countries optimize their growth potential, and fiber-
optic technology is vital to that investment, whether in the backhaul or access network.

Fiber also brings a range of other benefits to an operator, including higher overall quality
of service (QoS), lower maintenance casts, lower energy costs, and more minor physical
infrastructure requirements. Such characteristics must be considered when developing fiber
investment plans and make it more difficult to calculate the real return on investment.

Full-fiber networks require much less active equipment in the field to power them, significantly
reducing energy consumption. An optical distribution network (ODN) requires zero electrical
power. In addition, the fiber’s significantly higher bandwidth capacity at a fraction of the size
and weight of copper wiring requires considerably less energy per bit.

In 2019, Telefénica (Spain) stated that its FTTH network was 85% more energy efficient than
its old copper infrastructure. Over three years, the operator said its FTTH inifiative had saved
208GWh, representing a reduction of 56,500 tons in CO2 emissions. In Belgium, incumbent telco
Proximus noted that data transmission over its fiber network uses up to 12 times less energy than
on its copper network. A large part of this energy saving is down to the significant reduction in
the number of street cabinets and the size reduction of the remaining ones.

Key points and recommendations

National strategic plans containing robust regulatory policies to facilitate fiber deployment,
uptake, and QoE is essential: One of the most cited barriers in fiber rollouts is either the lack or
inefficiency of regulation. To promote fiber development, governments must adopt concrete
legislation that targets inefficiencies such as insufficient access to existing telecoms and
public infrastructures, improves rights of way, and encourages investment and partnership
agreements. Most countries in the FDI have a national broadband agenda; however, it is
not enough fo publish a national broadband strategy without ensuring its implementation.
Countries with success stories follow through on their broadband initiatives, creating sufficient




supporting funding and tracking the progress of reaching the goals set out in the broadband

plans while taking advantage of new technologies and innovations that may be better suited
to achieve these targets. Some countries, such as the UK, have only recently recognized the
importance of fiber in their national broadband strategy and have since made significant and
rapid progress in fiber deployment. In 2021, the UK government launched a £5bn government
infrastructure project called “Project Gigabit,” aimed at getting gigabit broadband access to

more than one million hard-to-reach homes and businesses.
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Fiber-to-site penetrationis as essential as FTTH: The determining parameterin fiber development
is not limited to FTTH penetration and speed; FTTS and the number of mobile sites equipped
with fiber are other factors in FEB development. As seen in the FDI index from OMDIA, FTTS has

FDI 2020 FTTH penetration and median download speed vs FDI 2022 FTTH p ation and median d lood speed, select countries
Telecommunications Master Plan, 2019
- Giga Thailand, 2021+ 200
Dual Gigabit Network
Ceordinated Development A
Action Plin, 207 - 180
Mational Plan
Plan for
-forNGN Conrectivity and T 160
= “infrastructure ST
il Digital
Ultra-Fast Broadband evelopment, Iinfrastructures,
Cannactivity I . Programme, 2017 205 2020 L 140
- Strategy & Plan France Trés package . o .
Broadband Fund Haut Débit, A Agenda Digital A A
2018 Eoh il Partugal, 2021 L1
National National update
Cénnectivity & i s Open
Rlan, 2018 a Access
= ‘Connsctivity ~National Initiative, - 100
A 2019 Plan Broadband 2020
L Bfr;u;_loagv. National Project Gigaobit,
<22 Broadband 2021 L 80
Programmae, 24
National 2
Developme: Al
Plan, 2019
- 40
= 20
=0
i o ] e & A & X el R & *
Q,@q‘ ooob ol < g&,‘.p & “\e‘"& 5,9(‘ < $ 3 ‘éc‘P G;Qo §o<~ &
L ,
ef ‘ro B 7 .-fp ‘)b" e
a* &
b =

W FTTH penetration FDI 2020 M FTTH penetration FD12022

Download speed FD12020 A Download speed FD12022

Source: Omdia, Ookla

the same weight as FTTH penetration and FBB speed.

Median downlood speed (Mbps)



FTTP
Coverage

density

uoljpljausd

In Iran, the FTTS rate for MTN, MCI, and Rightel is about 32% and still needs to reach the
standard level of Cluster 1 and 2 countries of the FDI index from OMDIA. FTTS penetration has
been increasing in the last three years for all countries. Once Iran persuades mobile operators

fo participate in fiber deployment, it's better to consider incentives for FTTH or FTTP and FTTS.
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Therefore ICT policy makers in Iran should:

Set and implement national broadband strategies and plans with specific, achievable, and
measurable godls: The goals and incentives currently set by the regulator in Iran are attractive,
but the dllocation method still needs to be improved for mobile operators to participate
actively in fiber deployment. After defining the subsidy from the government, it is better to
assign the incentives fo the operator with specific goals and commitments. If the plans are not
met, consider the fines at the end of the year.

Develop policies and regulatory frameworks to accelerate broadband network infrastructure
deployment, including network sharing and open access: The deployment of optical fiber
networks in some parts of the world has often been vertically integrated, in that each service
provider deploys, owns, and operates their network infrastructure, which is detrimental to faster
optical fiber broadband infrastructural development. Regulators should develop policies that
promote network—infrastructure sharing by service providers to reduce the cost and duration
of the deployment process. The network-sharing model could be shared trenches (civil works),
ducts, or optical fiber cables. In Ethiopia, Safaricom will use Ethiopia electric power's ( EEP)
dark fiber for fransmission backhaul in a deal worth KES1.6bn ($13.2m). In Egypt, Telecom Egypt
signed a 10-year EGP12.5bn ($645m) FTTS agreement to provide opfical fiber access to Etisalat
Misr’'s mobile cell sites. Telecom Egypt also leases optical fiber backhaul capacity with Vodafone
Egypt. In 2017, the Ghanaian government commissioned a study on infrastructure sharing and
open access models that recommended developing an infrastructure-sharing policy to support
the implementation of network sharing for the faster and more affordable deployment of ICT

services in the country.

Develop policies to accelerate broadband networks through public and private partnerships:
It is essential to convince the private sector to participate in investing in fiber and broadband
network infrastructure, as is the case in Chile.

Mundo was originally a finy cable operator belonging to a family group in Argenting, focusing
primarily on pay-TV services and gradually adding fixed voice, broadband, and mobile services.

In addition, the company also produces its TV content.

In 2019, Mundo was bought by a private investment fund, Linzor Capital Partners, which allowed
the company to expand its fiber-optic network rapidly. In March 2022, Mundo was acquired
by US fund DigitalBridge, enabling further investment into network rollout and other innovative

services.

Mundo’s market share has grown from 4.9% in Q4 2018 to the third fixed broadband provider
behind Movistar and VTR in Q4 2021, with a 14.1% share of total fixed broadband subscriptions.




In Q4 2021, Mundo had 624,000 fiber broadband subscriptions, according to Omdia’s WIS

database.

Fiber pre-deployment strategy: Governments should ensure that telecommunications
infrastructure can be deployed most efficiently by requiring all new developments/real estate
to be equipped with in-building mini ducts, fiber, in-building access points, or other physical
infrastructure to accelerate deployment and reduce rollout costs.

In China in the year 2013, the Ministry of Housing and Urban-Rural Development issued two
national mandatory standards for FTTH deployment in residential buildings, which require
FTTH deployment in all new buildings and transformation to FTTH in old buildings.

Since 2015, MIIT and MOHURD have conducted field inspections on implementing the FTTH
standards for three consecutive years. Local governments have actively explored innovative
measures to promote the implementation of FTTH standards.
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Review taxes and offer some incentives for broadband services and access devices to promote
affordability by consumers, especially in low ARPU areas: In Ching, local governments also
provide various subsidies and financial incentives. Jiangsu province provided rural users free
wireless broadband access for 3-6 months through subsidy or service purchase. In Xiamen, a
household user that changed from ADSL to fiber was subsidized 150 RMB for an optical modem.
Yibin municipality allocated 420 million RMB to fund FTTV construction. The government has
subsidized £3,400 per household in the UK for universal broadband services and the gigabit
voucher scheme. In the Gigabit Voucher scheme, the main aim was to rapidly increase the take-
up rate of superfast broadband, so £67m of funding was released in March 2018 to subsidize

each household by up to £500. Companies can claim up to £2,500.
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m Promoting Digital Transformation
KA Carry Out 5G Application Pilots

On the way to the gigabit society, 5G technology plays a key role, especially in the field of vertical
industries. In addition, 5G will facilitate the continuous connectivity of wearables, assistance
systems, and household electronics as well as of a variety of sensors and actuators on the Internet
of Things via convergent dafa networks. Major countries have been conducting 5G application
pilots in various verticals.

As of March 2021, 258 frials have been conducted in 31 countries (209 trials in 25 of the 27 EU
member states and the UK and 49 in Russig, San Marino, Norway, Turkey, and Switzerland). The
share of technical tests dropped significantly in the past year, but, trials concerning 5G Standalone
networks and Open RAN have increased. Media and automotive are the verticals majorly driving
trials. The most trialed verticals are media and entertainment (39 trials) followed by transport (34
trials) and automotive (24 trials).

Maijor European 5G Trials and Pilots
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Figure 3-15 Number of 5G tests by vertical in EU27,
UK, Norway, Russia, Switzerland and Turkey




Germany: 5G to become key technology of digital fransformation

In a paper released in September 2017,
the Federal Government of Germany
describes the national 5G strategy
(context, actions, rollouts) over the period
to 2025. The paper outlined application
domains of 5G networks to facilitate and
support the digital tfransformation which
include eHealth, future media, intelligent
mobility, industry 4.0, smart farming, and
smart grids.

Timeline of 5G application pilots in Germany

Date Operators Manufactures Frequencies Verticals
Feb. 2015 Huawei eHealth
Jul. 2016 Deutsche Telekom Nokia Media & Entertainment
Oct. 2016 Vodafone Huawei 34-3.8GHz Media & Entertainment
Dec. 2016 Deutsche Telekom Huawei Industry 4.0
g Media & Entertainment,
Dec. 2016 Ericsson Transport
Feb. 2017 Huawei Automotive & ROCId
’ Transport
Oct. 2017 Deutsche Telekom Huciwei 34-38GHz Media & Entertainment
Feb.2018 Deutsche Telekom  University of Dresden Energy
; Industry 4.0, Transport,
Jul. 2019 Deutsche Telekom Nokia Virtual Redlity
Nov. 2019 Industry 4.0
Nov. 2019 Qualcomm Siemens 3.6 - 3.8 GHz Industry 4.0
. Automotive & Road
Dec. 2019 Nokia Transport

Feb. 2020 Ericsson Industry 4.0




XA Promote the Application of New technologies

Numerous nations have developed Al strategies to advance their capabilities, through investment,

incentives, falent development, and risk management. Many governments have developed
emerging technologies, such as Al, big data, blockchain, frameworks to help spur economic and
technological growth. For example, in the field of Al, these range from the US executive order on
Al leadership and China’s “Next Generation Artificial Intelligence Development Plan” to “Al Made
in Germany”. These strategies focus on talent and education, government investment, research,
and collaborative partnerships.

In 2018, China proposed to accelerate the pace of 5G commercialization and strengthen the
construction of new infrastructure such as artificial infelligence, industrial Internet, and Internet of
Things. In 2020, intensively mentioned the need to speed up the construction of new infrastructure.
What is more, China declared fo become the world s leading Al innovator by 2030 in ifs “a next
generation Al development plan” which announced plans to invest tens of billions of dollars in Al
research and development. Tens of cities also make plans in Al development, for example Beijing
announced a US$21 billion Al-centric technology park, and Tianjin plans to set up a US$16 billion
Al fund.

For years, the United States has been a leader in public and private Al research. According to a
Deloitte report, US has continued to invest in Al sector in the last several years. In 2012, venture
capifalists funded US$282 million in Al initiatives, and that number skyrocketed to USS5 billion by
2017. The following year, Al investments by VCs topped US$8 billion.

The German government is looking to accelerate the adoption and development of Al
technologies. As a result, it was planning fo invest 3 billion Euro in Al research from 2019 to 2025
to help implement its national Al strategy ("Al Made in Germany”). Like many countries, Germany
hopes that adopting Al will expand its broader economy and improve the competitiveness of its
existing industries. Germany’s strategy is holistic, emphasizing not only improved competitiveness
but the responsible use of Al and its impact on the German workforce,

Iran is playing the leading role in the region in the field of new technologies, such as Al, FinTech.
Iran has the largest startups in the region in various fields of ICT and biotechnology and efforts
to develop arfificial intelligence have begun in the country with investment in this area and are
continuing in earnest.

kXX Promote the Digital Transformation of State-owned Enterprises

For some countries like Iran and Ching, state-owned enterprises (SOEs) are an important pillar of
economic and social development and a key link in the industrial chain. The digital transformation
of key SOEs will promate the restructuring of the industrial chain and reshape the industrial
ecosystem. It will also drive ICT infrastructure development and technological innovation and




provide solutions for carbon neutrality. Therefore, it is significant to encourage the SOEs to actively

promote digital fransformation.

Currently, most of the SOEs have started the journey of digital transformation and reached
different stages. However, due to the fact that digital transformation is a complex cause involving
the reform of business, management, talent, and technology, efc. and that SOEs have their
own characteristics compared to private entferprises, the digital transformation of SOEs is a
challenging task. Take China as an example, most SOEs are still in the initial stage of digital
transformation. According to a study by Inspur’, by the end of 2020, most SOEs are in the primary
or intermediate stage of digital fransformation, and only about 5.3% of SOEs have reached the
advanced stage. According to Deloitte?, the progress of digital transformation varies significantly
among different sectors. For example, the level of digital transformation in sectors such as ICT
and media is higher, while in traditional sectors such as automobile, electric power, machinery, oil
and gas, and chemical, digital transformation is still at the early stage facing critical difficulties.

In Ching, digital transformation has become one of the priorities of the reform of SOEs. In
August 2020, the State-owned Assets Supervision and Administration Commission of the State
Council (SASAC) issued the Nofice about Accelerating Digital Transformation of State-owned
Enterprises, which provides overarching guidance, makes comprehensive arrangements and
sets the directions for SOE's digital transformation. In March 2021, SASAC collected and released
100 typical application cases of SOE's digital transformation, to summarize the experience and
practices of digital transformation and give full play to the exemplary and leading role of SOE. A
total of 100 typical cases were selected in 8 categories, including product and service innovation,
intelligent production and operation, digital marketing service, digital ecosystem, new generation
information technology, industrial control and security, management system of integration of ICT
application with industrialization, and others.

Concluding points

The government plays a key role in promoting ICT infrastructure development and digital
transformation.

ICT infrastructure is a key driver of GDP growth and lays the foundation to develop digital
economy. According fo ITU, for middle-income countries, every 10% increase in FBB and MBB
penetration leads to 0.5% and 1.8% increase in GDP growth, respectively.

It is recommended that the government of Iran fo create a favorable policy environment to
promote the ICT industry’s development, with measures of tax incentives, tariff adjustment,
reducing cost of infrastructure development, enhancing digital resilience, and promoting 5G
deployment.

1. Inspur. Digital Transformation of State-owned Enterprises under the New Situation

2. Deloitte. Digital Transformation of State-owned Enterprises to Comprehensively Improve Quality and Efficiency




Telecom operators in Iran are experiencing heavy abligation and strict telecom tariff control. At the
same time, due to the fluctuation of exchange rate, inflation and blockade of some international
digital platforms, the revenue of telecom operators grows slowly, which leads to insufficient
investment for the construction of new-generation ICT infrastructure such as 5G and FTTx. To
increase the telecom sector’s revenue and foster its long-term development, it is suggested to:

8 reduce the obligation of felecom sector fo 25%-30%, which is the average level in main regions
of the globe,

B start marketization reform of tariff to give telecom operators more initiative in setting the
price for the services they provide,

B issue FMC licenses fo telecom operators to encourage business innovation and competition,
8 and encourage the development of local digital platforms.

The government of Iran could also reduce the cost of ICT infrastructure development by
infroducing favorable energy prices or subsidies for telecom operators to construct and use ICT
infrastructure, promoting fiber pre-deployment in new buildings, and encouraging network co-
deployment and sharing.

With increasing number of 5G users in Iran anticipated in the next five years, it is recommended
that the government of Iran infroduce subsidies for 5G deployment, encourage ftelecom operators
to make 5G coverage commitments, and provide adequate spectrum at affordable price.

There are also various measures that the government could take to promote digital transformation,
such as encouraging 5G application pilots in various vertical sectors and promoting the application
of new technologies like Al, efc. Itis also recommended to accelerate the digital transformation of
key SOEs, so as to promote industrial chain restructuring and reshape the industrial ecosystem.




INNOVATION & TALENT DEVELOPMENT







Chapter 4 | INNOVATION & TALENT DEVELOPMENT

ITU developed the Digital Innovation Frameworkin 2017, enabling countriesto mapkey challenges
and opportunities in their ICT innovation ecosystems and assist stakeholders through their
innovation journey. The Digital Innovation Framework suggests comparable measurements to
actively foster vibrant innovation ecosystems and nurture digital transformation for sustainable
growth.

ITU Digital Innovation Framework identifies six main stakeholder groups and what they need in
the innovation system. Using the framework, a country can develop the innovation journey map
to confirm whether each stakeholder’s role during the life cycle of innovation from pre-ideation
to high growth is well supported, setting out the work needed within the ecosystem to foster

knowledge-based innovation.

Public Sector

‘We need to promote job creafion &
innavate aur Government services

Entrepreneurs Private Sector
“We need room to toke rigks + our “We need support to scale ond go global!
government does not listen to us® o "We need new ideas, demand, and growth!”
Academia Finance
"we need fo prepare our students ! “We nead fa find the next Goagle®
to be entreprenaurs "Government needs ta facilitate an

‘A lot of sur innovations den’t institutional fromework”
reach the market’ =

Entrepreneurial SupportNetworks

“These enireprensurs ore not business thinkers!”
“Wa need global ecosystern linkoges®

Figure 4-1 What main stakeholder groups needed in digital transformation

(Source: ITU)
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(Source: ITU)

The framework also outlines seven critical pillars of an innovation ecosystem. They need to be
assessed to grasp the scheme’s performance. Along with the stakeholders’ journey map, the
issues on each pillar help identify the opportunities and barriers to digital transformation.

g Capital ’DH ket I Talent (% It
Capita Viarke Infrastructurs) 1 i z
E 83 Jpita Cj"‘O a Iul nfrastructu alen Culfure
a
Scope and Appropriate Intagration of Inclusive digital Talent Sustainable
objectives Demand side sconomic Infrastructure appropriatensss culture of
resources sactors entreprensurship
and innovation
2 Rasiliant &
9 secure
A broodband
Aligned Digital Continuum of Marked access Inftoeictis Champions Communities Legal
Strategies Supply side domestic and frameworks
resources international Soft
Infrastructure

4. ' Innovation in Iran; an overview'

ICT firms in Iran continue to innovate in software, hardware, digital platforms, network services,
mobile Infernet applications, artificial intelligence, efc. Some SMEs have developed localized digital
productions, for example, Sky Room in online education, DigiKala in e-commerce, Café Bazaar in
the app store, and tens of companies in digital healthcare, financial fechnology, and smart city.

However, most of the ICT innovation companies are startups and SMEs. Moreover, ICT innovation
companies need more human resources, investment, and better network infrastructure. The

1. All of the statfistics and information provided in this secfion pertain to the period between 2022 and the first half
of 2023.
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diagram presented below provides a comprehensive overview of the various activity areas within
Iran’s startup ecosystem. It is important fo highlight that this categorization has been conducted
solely to showcase the diverse fields in which Iran’s startup ecosystem operates, and a detailed
enumeration has not been carried out in this particular domain.
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Figure 4-4 Digital landscape of Iran
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Based on the ITU Digital Innovation Framework and the current digital landscape of Iran, Iran's
digital ecosystem can be concluded as in Figure 3-4. The digital ecosystem encompasses the
policies & strategies, infrastructure, technologies, applications and finance. How this system
is constructed and operates is an aspect of emerging paradigms considering the interplay
between ICT multi-level usage by various stakeholders. MICT plays a key role in this ecosystem.
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Figure 4-5 Digital Ecosystem of Iran

The Global Innovation Index 2022 examines 132 economies worldwide regarding their innovative
strength’.Based on the 80 selected criteria, a wide range of different subject areas are examined

in the respective countries fo create a ranking based on the results obtained.

In 2020, Iran was in 67th place with an index of 30.9 (as in Figure 6). It is worth noting that from
2015-2019, Iran has not only maintained its position but also demonstrated a gradual increase in
technological capacity and an improvement in the country’s position by 45 ranks in 2019.

In the Global Innovation Index of 2022, Iran achieved a value of 32.9 points and was thus ranked
53 out of 132 countries surveyed worldwide. This statistic shows Iran’s ranking based on the global
innovation index from 2013 to 2022.

1. The Global Innovation Index is structured around seven pillars, each of which contains three sub-pillars, and each
sub-pillar includes several indicators. These seven pillars are categorized into input and output. To defermine a
country's score in each of the seven pillars, the simple average score of the sub-pillars is calculated.
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Figure 4-6 Rating of Iran's innovative strength according to the Global Innovation Index from 2013 fo 2022

(Source: Stafista https: //b?n ir/g60293)

Comparing Iran’s current status according to the seven pillars of the global innovation index
and that of the previous year, it is worth noting that the country has made significant strides in
the market sophistication pillar, moving up an impressive 62 ranks, as well as the knowledge
and technology outputs pillar, rising 3 ranks. However, it is unfortunate that Iran’s ranking in the
institutional pillars has experienced a decline, dropping 6 ranks, while the human capital and
research, as well as infrastructure, have dropped by 3. Nevertheless, Iran’s position in the pillars
of business sophistication and creatfive outputs has remained consistent with the previous year's.

@:0:0 @z021 @202

F|gure 4-7 Iran's rankings according to the Global Innovation Index

(Source Shorzfpollcy research institute hitps:/b2n. |r!|run srcﬂus in-Gll)
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;! Iran Startup Ecosystem

Research has shown that in recent decades, a significant number of influential innovations have
been generated not by large corporations but by starfups. These startups play a crucial role in
the economy by creating jobs, driving innovation, and contributing to economic growth. They
are often the source of new technologies, products, and services which create new markets.
Additionally, startups can help to diversify the economy by encouraging entrepreneurship and
fostering a culture of innovation. All in all, startups serve as a vital engine of economic growth
and development, and their success is essential for the long-term prosperity of any economy.

In the past decade, Iran’s startup ecosystem has experienced significant growth, driven by
many factors, including a large pool of educated young people, government support for
entrepreneurship, and increasing investment in the tech sector. The number of startups in Iran
has grown rapidly, focusing on local solutions for problems such as transportation, e-commerce,
and healthcare. The ecosystem has also seen the emergence of several startup accelerators,
venture capital firms, and co-working spaces fo support the growth of startups.

The Parliament Research Center's statistics reveal a remarkable growth in the number of
Knowledge-Based Companies in Iran. In just eight years, the number of such companies
skyrocketed from 55 in 2013 to 6,671 as of April 2021. Of these, 4,307 are manufacturing

companies, while 2,364 are startups.
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Figure 4-8 the number of startups and knowledge-based companies as 2021

(Source; Islamic Parliament Research Center Of The Islamic Republic Of IRAN)
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In 2023, the total number of Knowledge-Based Companies in Iran has reached 8,020, with
5,226 being manufacturing and 2,794 being startups.

2794
start-ups

Confirmed knowledge-based firms by technology category

Medicines and advanced
diagnostic and therapeutic

Electrical and
electronic hardwares,
laser and photonics

No. 1809

Cultural and creative

industries and humanities and ICT and softwares
social sciences
No. 31 No. 1778

Figure 4-9 Confirmed knowledge-based companies by technology category

(Source: Islamic Parliament Research Center Of The Islamic Republic Of IRAN]
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To gain a deeper understanding of Iran’s startup ecosystem, three cardinal aspects including:
Infrastructure and financial support, regulation and legislation and finally skilled workforce will
be discussed in detail.

I. Infrastructure and Financial Support:

Infrastructure and also financial supporters are crucial in driving innovation. As such, this
section provides a brief overview of these players and their role in stimulating the innovation

ecosystem.
« Science and technology parks and Incubators:

Many countries have noticed that science and technology parks, as one of the influential
institutions in the development of technology and the development of a knowledge-
based economy. Science and technology parks are considered ferfile environments for
establishing and professional presence of small and medium-sized enterprises, research
and development units, and early-stage startups that engage in technological activities in
productive interaction with each other and universities.

According to the Ministry of Science, Research, and Technology, in 2023, there will be 49
science and technology parks, 3 technology campuses, and 10,700 technological units in
the parks, which have created 6,500 jobs.

The Ministry of Science, Research and Technology’s 2021 report reveals that, besides Tehran,
with 13 science and technology parks, many provinces across Iran have only one science
and technology park.

a9
44 45 43 45
36 38 39
| | I I I I I
2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

Figure 4-10 Growth Number of S&T parks during 2012-2021

(Source: Center for Progress and Development of Islamic Republic of Iran Presidency (CPDI))
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This statistic is also noteworthy in Tehran, where despite 13 science and technology parks
and 1274 technological units, only 197 units were recognized as knowledge-based by 2022,
equivalent to 5.15% of all companies in these 13 parks.

Along with science and technology parks, incubators provide support and resources to
early-stage startups, typically through office space, mentoring, networking opportunities,
and access to funding. Incubators are vital because they provide startups with the resources,
support, and network they need to succeed. By accelerating the growth of startups,
incubators can contribute to the development of a thriving startup ecosystem and drive
economic growth.

Thefirstincubatorin Iran was established in 2000, and since then, there has been a significant
increase in the number of such facilities. According to the Ministry of Science, Research, and
Technology, as of November 2021, there are 223 incubators in Iran offering general and

specialized services fo startups by taking into acount the stakeholders's interests.
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Figure 4-11 Growth Trend of Science and Technology Parks and Incubators
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-+ The number of tech companies located in parks and incubators (accumulative)
+ The number of knowledge-based firms located in parks and incubators (accumulative)
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Figure 4-12 Job creations by Tech Companies

(Source: Center F(::;Progré.s‘:.;ond Developmc—;.r.ﬂ"of Islarmic Repugl.ic of Irc:r.w..ﬁresidency (CPDD)

The figure below illustrates the geographical distribution of these incubators, with the

majority located in Iran’s central and western regions.
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Figure 4-13 Mapping of incubators in Iran
(Source: United Nations Development Programme)
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« Venture capitalists

Venture capitalists (VCs) are investors who provide funding to startups and early-stage companies
in exchange for an ownership stake. VCs are offen interested in innovative and disruptive
businesses that have the potential to transform industries or create new markets. In addition to
providing funds, VCs offer strategic guidance and support to the companies they invest in.

The Iranian Venture Capital Associatfion’s report covering April 2021 to March 2022 reveals that
the totfal value of venture investment contracts during this time was 51.4 million dollars, with an
average investment amount of 162 thousand dollars per contract. While the entire investment
amount for the association has tripled compared to 2019, it is worth noting that the figures may
be insignificant when considering the current inflation rate and the currency fluctuation in the

couniry.

The association’s members were involved in four types of activities: direct venture capital
investment in startups and technology companies, venture capital investment in projects such
as crowdfunding, indirect venture capital investment such as participation in the establishment
of a publicly traded VC fund, and other venfure capital investments such as investing in digital
currencies.

The report indicates that over 51 million dollars were invested between April 2021 and March
2022, covering direct, project, and other types of investments. The data was collected from 36
association members, including 20 research and technology funds, 12 private venture capital
companies, two accelerators and angel investors, a tfechnology service development company,
and a publicly traded VC fund.

165000 $

ge value of
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Figure 4-15 Value(8) and frequency of VC contracts signed
by The Iranian Venture Capital Association’s members

(Source: Iranian Venture Capital Association’s report)

The data furnished by a group of 30 members associated with the organization indicates
that 42% of the venture investment contracts were valued below 23 thousand dollars.
Moreover, investments exceeding 232 thousand dollars constituted only 9% of the total
contracts. The report shows private companies accounted for a substantial 86% of direct
venture capital investments.

Less than 23,255 5
between 23,255 & $ 46511 %
between 46,511 85 69,7655

between 69,765 & 5116,275 5
between 116,275 & § 232,550 5

more than 232,550 %

Based on data collected from 18 R&D funds, 11 private VC funds, and 1 accelerator and 1 angel investor,

Figure 4-16 Share(%) and value(s) of contracts signed by the Iranian Venture Capital Association’s members

(Source: Iranian Venture Capital Associafion’s report)
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The statistics provided by the VC Association on the timeframe between April 2021 and
March 2022 underscore that educational and organizational services, news, entertainment,
gaming, and e-commerce were the sectors that garnered the most interest from venture
capital investors.

It is pertinent to mention that a mere 4% of the startups that applied managed fo secure
funding from the VC community. According to the Iranian VC Association’s statistics, venture
capital activities are primarily centered in Tehran. The report highlights that almost 73% of VC
investment contracts were carried out in Tehran province. Multiple experts have identified
the clustering of startup activities in Tehran as a challenge in the ecosystem.
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Figure 4-17 Share of sectors covered by The Iranian Venture Capital Association’s members (%)
(Source: Iranian Venture Capital Association’s report)

Most venture capital contracts, accounting for over 70% of the total, were concentrated in
Tehran province.
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Figure 4-18 Regional distribution of VC contracts signed by The Iranian
Venture Capital Association’s members (%)

[SouFEé: Iranian Venture E-fr’:.:'pitcnl Association’s report)
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As per the performance of the Iranian Venture Capital Association’s members, they have
granted a total of 4,599 facilities valued at 31 million dollars, with an average value of
approximately 8.7 thousand dollars per facility. Notably, research and technology funds
have accounted for 95% of the facilities, amounting to 27.4 million dollars, during the period
spanning from April 2021 to March 2022. The statistics reveal a decline of 11.6 million dollars
in the granted facilities compared to 2020.

15 2N

22 2013 2014 2015 2016 2017 2018 2018 2020 2021

The datao represents 27 R&D funds, 10 private VC funds and 1 fechnical
development services company by 2021

(Source: Iranian Venture Capital Associafion’s report)

The Iranian Venture Capital Association’s report indicates that the investment in the
technological ecosystem has decreased by 50%, from 51.6 million dollars to 25.9 million
dollars, between April 2022 and March 2023.
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« Co-working spaces

Co-working spaces are shared workspaces that offer individuals and organizations a flexible
and affordable alternative to traditional offices. Co-working spaces are an essential part
of the startup ecosystem, providing startups and entrepreneurs with access to resources,
support, and networking opportunities that can help them succeed. By fostering innovation,
collaboration, and community building, co-working spaces can help to drive economic
growth and create new opportunities for startups and entrepreneurs.

Co-working spaces have become increasingly popular in Iran, similar to other countries
worldwide, and their numbers are continuously increasing. These spaces, along with
accelerators and the startup ecosystem, are adopting a developmental approach toward
startups and are making significant progress. Box, Zavieh, and Finova are some of Iran’s most
sought-after Co-working spaces. As of now, there are 74 Co-working spaces in the country.

+ Accelerators

Accelerators are institutions designed fo help early-stage startups grow and develop by
providing them with funding, mentorship, and resources. Accelerators typically accept a
group of startups for a fixed period, providing intensive support and guidance to help them
achieve their goals.

The Sarava Pars Company established the first official acceleratorin Iran, known as the “Avaye
Tech Accelerator” or "Avatech Accelerator!” This accelerator was set up in Pardis Technology
Park, and with the support of its scientific deputy, Pardis Technology Park provided the
workspace for this accelerator at the Faculty of Engineering of the University of Tehran.

A new workspace was also designated for the “Diamond Accelerator,” initially located at the
Sharif University of Technology. According to the Vice Presidency for Scientific and Technological
Affairs, Iran currently has 350 innovation cenfers and 170 technology accelerators, indicating
substantial growth in these centers. The figure below presents the share of specialized
accelerators in different industries.
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Il. Regulation and Legislation:

Iran’s innovation and startup ecosystem has enormous potential, but to speed up its growth,
a series of ammendments and revisions are needed with regard to laws and regulations.
especially in emerging fields such as platforms, artificial intelligence, and blockchain, Over the
past few years, Iran has established startup and innovation ecosystem laws and regulations,
which we will explore in the following section.

» The Law for the Protection of Knowledge-Based Companies

In Iran, developing knowledge-based companies is considered a crucial aspect of
establishing a knowledge-based economy. To this end, several high-level documents,
including the Resistance Economy policies in 2013, Science and Technology policies in
2014, and specific laws like the Law on Supporting Knowledge-Based Companies and
Commercialization of Innovations and Inventions passed in 2010, have emphasized the
importance of nurturing knowledge-based activities. Additionally, the recent law on the
Leap in Knowledge-Based Production passed in 2022 has further highlighted this goal.
Despite progress in policy-making and support for knowledge-based activities since 2013,
these efforts have yet to find a significant place in the export-oriented production and
employment. While macroeconomic challenges, business conditions, sanctions, and other
factors undoubtedly contribute to this situation, supportive policies for knowledge-based
activities in creating conducive conditions should be considered.

Since the law’s introduction, the number of knowledge-based companies in Iran has
increased. While the growth rate was exceptionally high between 2017 and 2020, it slowed
down in 2021. According to the Presidential Vice President for Science and Technology, over
half of the knowledge-based companies presently operating in Iran’s innovation ecosystem
were established after the publication of the law to support knowledge-based companies
in 2013.

As illustrated in the figure below, there has been a steady increase in the number of
knowledge-based companies since the approval of this law until 2016. However, since 2015,
the growth rate has been declining, and in 2021-2022, it reached its lowest value in recent
years.

According to the Parliament Research Center's report, this deceleration can be attributed to
the more rigorous approval process and a greater focus on the quality of knowledge-based
activities rather than mere quantitative expansion. The report also highlights that, during
the first half of 2021, only 40% of the 2,644 license applications evaluated were approved
due to the stricter evaluation criteria.
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However, the primary factors contributing to this decline are the unstable and unpredictable

economic conditions and the reduced appeal of investing in knowledge-based companies.
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« Business Facilitation Law

In 2022, the government’s top priority was to facilitate market enfrance, break monopolies,
and eliminate obstacles that hinder the activities of entrepreneurs, young people, and
educated individuals in the country’s labor market. Consequently, the issuance of licenses

has become a pivotal item on the government's agenda.

In October 2022, the Islamic Consultative Assembly approved a plan to streamline the
process of issuing business licenses. This plan comprises five articles and involves amending
certain sections of the law. On the enforcement of General Policies of Article 44 of the
Constitution, the Law on Continuous Improvement of the Business Environment and the
Law on the Activities of the Association of Official Judicial Experts. The aim was to remove
time-consuming administrative/bureaucratic barriers for business applicants and simplify
obtdining licenses, thereby promoting employment and business development and laying
the foundation for productive economic growth.

One of the most significant changes in this plan is categorizing businesses as either
“registration-oriented” or “‘approval-based.” By registering applications provided on the
national business license portal, the required license will be issued to the applicant within
three days. However, for businesses categorized as "approval-based,” a maximum three-
month period has been established for issuing licenses.

Following the enforcement of this law, all procedures for issuing business licenses are
now conducted electronically and through registration on the National License Portdl
of the country. The National Center for Studies, Monitoring, and Improvement of the
Business Environment is required to issue the license, along with a unique identifier, the
applicant online within three working days at the latest after completing the registration
process. Additionally, regulatory institutions, cooperatives and guilds, trade unions, related
organizations, and relevant executive bodies, such as the country’s tax affairs organization

and social security organization, must be nofified of the issued license.

As the Ministry of Economic Affairs and Finance'’s reported in May 2023, 4,060 licenses
have been connected to this system, and the process is becoming paperless. The report
also indicates that in 2022, almost 40% of license applications were processed after about
a month, followed by a delay of 2 to 3 months. However, the analysis of data from the first
two months of 2023 shows that after the enforcement of this law, the delay in responding to
licenses has decreased by forty percent, and this trend is expected to continue improving.
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« Regulatory Frameworks fo facilitate the activities of freelancers

In December 2022, a decree was passed o support the existing members of the freelancing
industry. Under the regulation, a database is expected to be created to identify freelancers,
and all individuals must register in it fo avail of government support services. Upon
registering, authenticating, and validating freelancers, they will be granted high-speed
internet access with a definite level of access, which may entail opening some filtered sites.
Note 1 of this article states that guidelines for monitoring the database, software platforms,
and validation of database members are compiled by various institutions and nofified
by the Minister of Communications to comply with the fairness and transparency of work
contracts and the parties’ rights. The government intends to collect taxes from the activities
of freelancers, and registering work contracts and information of freelancers in a database

helps clarify their incomes as much as possible.

Another aspectof this requlation pertains toinsurance for freelancers, which some individuals
speculate can serve as the foundation for collecting taxes from them. The seventh article
of the regulation specifies that the Ministry of Cooperatives, Labor, and Social Welfare, in
collaboration with the Ministry of Economic Affairs and Finance, should establish guidelines
for social security insurance for freelancers and execute it through the Social Security

Organization.

As per the provisions of this regulation, the class Internet plan initiated by the Ministry of
Information and Communications Technology of Iran will now be extended on a broader
scale. Meanwhile, Article 8 of the Business Support Regulations has sparked controversy
among users due to its explicit reference to the internet access level for freelancers. The
regulations for supporting freelancers mandate that the Ministry of Information and
Communications Technology of Iran establish distinct internet access for them. According
to this article, the Ministry of Information and Communications Technology of Iran must
furnish freelancers in the base with high-speed and reliable internet infrastructure that

aligns with their accreditation level.

This regulation also addresses the financial and currency exchanges of freelancers. The
Central Bank of Iran must collaborate with various institutions to formulate and publicize
rules on the economic and currency exchanges of individuals verified in the database,

focusing on regional and neighboring countries.
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I1l. Skilled migration:

The Iran Migration Observatory has reported that between 2010 and 2021, approximately
86,000 non-tourist visas were granted to Iranians in Europe, North America, Australia, Turkey,
and other OECD countries. This report also reveals that Iranian students studying abroad have
increased significantly from 17,000 in 2000 to 66,000 in 2020. Over the same period, Iran's
student sending rank has risen from 26th to 17th.

According to the Iran Migration Observatory report in 2022, many entrepreneurs, senior
managers, middle management, employees, doctors, nurses, students, and graduates express
a desire to migrate. Among these groups, students and graduates exhibit the highest decision
rate to emigrate, accounting for 34.4%. More than half of the students and graduates surveyed,

precisely 51.3%, have expressed their intention not to return to Iran.

To achieve economic growth, sustainable development, and progress in the innovation
ecosystem, it is imperative fo consider human capital as a critical component. Relying upon a
mobility-driven national economy to soar may generate an economic growth spurt. Human
capital plays a vital role in the formation of the innovation ecosystem. Iran has a significant
potential fo take advantage of a skilled labor force; however, with this potential to be activated,
the government faces several challenges that will be described as follows:

o CHALLENGE 1: STANGTION OF EDUCATION SYSTEM

The decline in the skillset of graduates, digital skills among the active population, and quality
of vocational training reflects that the education system in Iran has not been geared toward

socioeconomic development.

Iran is facing an over-education crisis. According fo UNESCO statistics 2018, more than 3.6
million were studying in Iran’s universities, equivalent to 4.4% of the country’s population. For
better understanding, the corresponding figure for China was 3.2%, while China’s economy
is about 30 times the size of Iran’s. Iran’s education system produces far more college

graduates than the domestic economy can absorb.

We concluded that the most likely approach to succeed in crafting an agile, flexible, and
sustainable digital economy strategy will require the active involvement of a forward-looking
skill-based official education system and informal education and training platforms in a
scheme combining a minimum authoritative baseline of hard and soft rules and substantial
adaptation with the quasi-convergence of the national regulatory system. Statistical Center
of Iran fgures23 put Iran’s unemployment (age 18-35) population at 2,429,270 (19.6%) in
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2018, and unemployment of higher education graduates at 1,271,729 (18.3%), inferring that
half of these unemployed youth are college graduated. This trend has gotten worse, for
the share of unemployed higher education graduates out of the unemployed youth has
increased from 52% to 56% within one year from 2018 to 2019.

Share of graduates
Malaysia <&
-
Iran ~w
-

Germany -

Saudi Arabia @
Turkey o |

Figure 4-23 Share of graduates from STEM tertiary education programs
in selected countries in 2018

“(Source: UNESCO Institute for Statistics)

o CHALLENGE 2: TALENT SHORTAGE

The quality of a country’s education system and the equilibrium in its immigration policies
are two crucial factors that significantly influence the quality of its human resources in
the future; The former focuses on preparing the necessary workforce by anticipating the
future demands of the job market and the macroeconomic trends affecting it, On the other
hand, the latter concentrates on the availability and aftraction of the required workforce,
which may not be feasible for any country to train in the short term. In general, by utilizing
the rankings of countries in the Human Development Index (HDI) and the Global Talent
Competitiveness Index (GTCI), it is possible to gauge the efforts and positions of different
countries in achieving these objectives.
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Figure 4-24 The relation between Human Development Index (HDI) and the Globadl

Talent Competitiveness Index (GTCI) for different countries

As of 2020, Iran was ranked 54th globally in sending and 23rd in accepting immigrants. Iran’s
position in indicators such as talent competitiveness could be much higher. This situation
reflects the quality of immigrants entering and leaving the country, indicating that due to
a lack of competition for talents, the immigrants leaving the country tend to possess higher
qualifications than those entering it.

The chart below illustrates a significant increase in the desire to return index in 2016 compared
to 2013. This growth can be attributed to two primary factors. Firstly, the implementation of
the country’s first plan to encourage non-resident Iranian scientists and experts to return, and
secondly, the change in the political climate following the signing of the nuclear agreement
and lifting of sanctions. However, as of 2022, the rate of the decision to return has declined,
reaching 14 per cent. This decline is unsurprising given the country’s current economic and
political situation.
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There is an imbalance in the flow of human resources entering and leaving the country, as well
as a reluctance o return among Iranians living abroad, particularly among the educated and
specialized population. If these two trends persist, Iran would be at risk of becoming a loser
and sufferer in the global migration and human resource furnover process. This means that
as economic and social conditions continue to deteriorate, the desire to migrate, especially
among the educated people, will rise. The country needs more infrastructure and appeal to
attract foreign specialists. This lack of infrastructure and demand shortage correspondingly
slows down the return of specialized and talented Iranians from abroad.

» CHALLENGE 3: SKILLS DEFICIT

The benchmarking and YoY performance comparison in Global Competitiveness Report
revealed reasons for the skill deficit in Iran. The growing difficulty of hiring foreign labor
reflects the lack of programs to attract high-skilled global talent to fill specific skills gaps. As the
Global Talent Competitiveness Index reported in 2027, Iran ranked 100 out of 132 economies in
attractiveness indicator.

The extent of staff training is declining, reflecting the employers’ reluctance to invest in training
their employees. In 2017, Alireza Ashraf, Secretary General of ICCIMA!, stated neglecting the
required skills training in the industrial sector had become one of the serious problems in Iran.
According to PwC?, the disruption that an immersive upskilling program can have on staff's
day-to-day business activities is the biggest concern of Middle East CEOs.

1. Iran Chamber of Commerce Industries,mines and agriculture

2. Every year, PwC conducts a global survey of the CEOs of major companies. The Annual Global
CEO Survey is a flagship PwC survey, in which the views of thousands of chief executives around the 121
world take part.
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Figure 4-26 CEOs’ ranking of greatest challenges
their organization currently faces in its upskilling efforts
(Source: PwC's 23rd Annual Global CEO Survey)

Iran’s Technical and Vocational Education and Training (TVET) system urgently needs
transformation and improvement. The system consists of two main components: a formal
vocational education system that follows a pre-planned curriculum and a non-formal TVET
system that various organizations and enterprises deliver. However, both components face
several challenges that affect their quality and relevance, such as the lack of a nationdl
qualification framework (NQF) that aligns with the labor market needs, the low capacity and
competency of teachers and trainers?, the insufficient and inequitable funding, and the low
participation and completion rates of learners. Moreover, the system has adversely impacted
the COVID-19 pandemic, which has disrupted the provision and access to TVET services and
increased the vulnerability of TVET learners and workers. Therefore, Iran’s TVET system must
adopt the UNESCO Strategy for TVET (2022-2029), which aims to transform TVET? for successful
transitions in the context of the 2030 Agenda for Sustainable Development. The strategy
identifies four key areas of action:

Enhancing the quality and relevance of TVET
Strengthening the governance and management of TVET
Promoting innovation and digitalization in TVET

Fostering inclusion and equity in TVET

1. TVET Systems’ Response to COVID-19 Challenges and Opportunities; World Bank:
https:#elibrary.worldbank.org/doi/epdf/101596/33759

2. UNESCO Strategy for Technical and Vocational Education and Training (TVET) 2016-2021
https:#en.unesco.org/sites/default/files/tvet.pdf.

3. Technical Yocational and Education Training (TVET) 1 - UNESCO.
hitps://en.unesco.org/sites/default/files/tvet_final_-_january_2021.pdf
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Additionally, Iran's TVET system needs fo learn from the best practices and experiences of other
countries, such as the evolution of the health TVET system in Iran and the establishment of the
National Center for Technical and Vocational Education and Training of Medical Sciences by the
Ministry of Health, Treatment, and Medical Education (MoHME). The center aims to improve the
quality and efficiency of health TVET services and to develop a comprehensive NQF for health
occupations. Iran’s TVET system also needs to enhance its resilience, flexibility, and innovation
in fimes of crisis by following the World Bank guidance on reducing the impact of COVID-19 on
TVET provision and enhancing the contribution TVET can make to mitigating the health, social,
and economic impact of COVID-19.

According to Ghorbani et al. (2020), which evaluates the TVET program on entrepreneurship
education in Iran, the positive impact of entrepreneurship education on students’ entrepreneurial
infentions and competencies and the need for more support and guidance from teachers and
mentors still need to be addressed at the policy level.

Deve|0p pa?hways between o Lack of NOF to facilifale permeability between formal and non-

forrmal TVET systems.
the formal and non-formal = Such pathways as NQF need to be developed in arder to

TVET sys’rems encourage young people fo take TVET

= Pathways within the formal TVET systern are not clear.

».  » There is a need fo sirengthen the TVET systern and
establish clear pathways through the establishmen of a
NQF

= Conducting market needs assessments to define which
future skills are necessary for the world of work.

» Notionol and provincial committees should be responsible to
conduct these assessments

Meet the needs of the market

» Skill training provided by TVET system is inconsistent with
future market needs.

» Copacity of teachers and trainers needs to be improved and
enhanced.

= All TVET financing comes from public funds provided by the

Diversity the funding of TVET government.

= Financing mechanisms should be diversified fo increase
funding, including invelving private sector in financing TVET.

Figure 4-27 Challenges to the TVET system in Iran
"~ (Source: UNESCO & UNEVOC, TVET country profile)

Considering the analysis, Iran must identify the needs of the talent market, grow and
retain talent and attract high-skilled global talent to bridge the widening gap in talent
development.

Key Priorities of Talent Development
» PRIORITY 1: IDENTIFY MARKET NEEDS
As Iran progresses from a hydrocarbon economy to a knowledge economy, a larger
talent pool and a highly skilled workforce are required to mativate and accelerate the

fransformation. Before massive investment, it is vital to precisely identify the industry’s
requirements.
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The Ministry of Science, Research and Technology has been conducting a project fo
monitor the employment status of graduates in recent years. The project aims to inform
stakeholders about the employment situation in each academic field, monitor statistics on
surplus and required fields of education in the labor market, and share results with relevant
authorities. The project also involves continuous monitoring of environmental capacities
and local-regional labor market conditions, examining the economic and employment
aspects of university courses in interaction with other specialized groups and committees of
the Ministry of Science, Research and Technology, and identifying knowledge and skill gaps
of graduates in the labor market.

Using data from 74 universities, research institutes, and institutes of higher education, the
weighted average employment percentage for the entire country was calculated based on
educational level. The results show that in 2022, the highest unemployment rate was among
bachelor’'s and PHD degree holders, while college’s and master's degree holders had the

lowest unemployment rate.
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Compared to 2021, the percentage of employment for associate, bachelor, and master degree
holders had increased in 2022. However, the percentage of employment for doctoral degree
holders had decreased significantly from 81% to 47%.

the percentage of employment for PHD degree holders in 2022 was at its lowest compared to

four years prior, while the percentage for college degree holders had increased the most.

Other countries like Malaysia have developed a set of instruments monitored by anindependent
agency (Critical Skills Monitoring Committee) to produce insights into talent shortage
identification. The results will be utilized as the basis for policy-making and coordination across
different government departments and public institutes to accelerate an adaptive policy
response to the changing market needs.
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Malaysia: Critical Occupations List (COL)

E The Critical Occupations List (COL) is a set of occupations in demand that
identifies the skills imbalance across 18 economic sectors in Malaysia. It aims to be the
primary instrument to promote better coordination of human capital policies aimed at
attracting, nurturing and retaining talent.

Collated on an annual basis by the Critical Skills Monitoring Committee (CSC), led
by TalentCorp and the Institute of Labor Market Information and Analysis (ILMIA)
under the Ministry of Human Resources (MOHR), the COL was developed based on
recommended international practices. Its compilation process is based on regular
consultations with the World Bank.

Because the COL is developed with the data from employers, it provides a big picture
of the skills and occupations that are in demand within the industries. It also gives you
a better idea of the occupations that will be prioritized by policymakers, especially in
the aspects of immigration, education and upskilling opportunities.

How the COL is created and utilized

Coordinate Human Capital
Development Policy Interventions

TOP-DOWN EVIDENCE

MERGING PROCESS

Final Col is " Refrencecf
published ondemand jobs.

o TalentCorp

(Source: TalentCorp, Mai‘tﬁysio)

« PRIORITY 2: GROW AND RETAIN TALENT TO BRIDGE THE FAST WIDENING GAP

As government and public sector strive fo be more competitive in capturing today’s changing
digital ecosystem, ensuring an adequate supply of high-potential and high-performing
workers will be a critical success factor, particularly for knowledge-intensive industries. Key
actions should include enhancing Technical and Vocational Education and Training (TVET),
fostering talents through greater cross-sector collaborations and accelerating talent return.
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It is a priority for Iran to build a scientific National Qualifications Framework (NQF) to
strengthen Technical and Vocational Education and Training (TVET). Germany has created
an eight-level NQF for lifelong learning based on learning outcomes. The framework
aims fo increase transparency and comparability of qualifications and permeability in
the education and training system, increase the skill and learning outcomes orientation of
qualifications, support workforce mobility, and promote lifelong learning. It also aims to
support the validation of non-formal and informal learning by acting as a guiding tool in
identifying and assessing skills during validation procedures.

NQF levels Qualification types Qualification types

8 7 Doctorate and equivalent Arts degrees
7 Master degrees and equivalent higher education qualifications (traditional German courses of
higher education study such as the first degrees of Diploma or Magjister, State Examinations)
7 a8 Strategic professional (IT) (certified)
17 Other advanced vocational training pursuant fo the Vocational Training Act or Crafts and
Trades Regulation Code (level 7)
7| Bachelor degrees and equivalent higher education qualifications
12 Specialist commercial clerk (certified)
7 Business management specialist (cerfified)
- L5 Operative professional (IT) (certified)
7| Trade and technical school (advanced vocational training governed by federal State law)
¥ Advanced vocational training pursuant to § 54 of the Vocational Training Act (level 6)
7 Other advanced vocational training pursuant to the Vocational Training Act or Crafts and
Trades Regulation Code (level 6)
WIT specialist
7 Service fechnician (cerlified)
5 ¥ Advanced vocational fraining pursuant to § 54 of the Yocational Training Act
2l Other advanced vocational training pursuant fo the Vocational Training Act or Crafts and
Trades Regulation Code (level 5)
17 Upper secondary general education school leaving certificate - General higher education
entrance qualification
2 Subject-linked higher education enfrance qualification
0 Higher education entrance qualification for university of applied sciences
I Dual VET (three-year and three-and-a-half-year training courses)
4 T Full-fime vocational school (vocational education and training governed by federal State law)
T Full-time vocational school (voeational education and training governed by federal law in
healthcare and elderly care)
Y2 Full-time vocational school (fully qualifying vocational educafion and fraining pursuant to the
Vocational Training Act or Crafts and Trades Regulation Code)
¥ Retraining qualification pursuant to the Vocational Training Act (level 4)
7 Intermediate secondary school leaving certificate — General education, 10 years
3 ¥ Intermediate secondary school leaving cerfificate — Full-time vocational school
2 Dual VET (two-year training courses)
T Lower secondary school leaving certificate - General education, nine years
5 2 Vocational training preparation (vocational preparation scheme, prevocational training year,
introductory training)
7| Basic vocational training — Full-time vocational school
1 7 Vocational training preparation (vocational preparation scheme, prevocational training year)
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Governments worldwide highly value cross-sector collaboration in terms of fostering talent,
including industry-academia and cross-industry collaborations. Collaberation between
companies and universities is to address skills mismatches in the talent market and strengthen
the graduate readiness for the workplace. Partnerships and collaboration across industries will
be most effective in addressing sectorial challenges, uplifting digital knowledge and emerging
digital skillsets, and cultivating innovation with cross-industry experiences.

Industry-academia collaboration for talent nurturing was launched in 2017 in China by the Ministry of Education.
Eligible companies will submit programs through the collaboration platform, The Ministry will open the access
to the programs for universities nationwide to apply for collaboration. Once approved, the programs will be co-
implemented by companies and universities under the guidance of collaboration agreements.

Artificial intelligence

Digital economy

Fields Robot & equipment manufacturing
(latest ver. of 2021) New energy
Smart agriculfure
Smart healthcare

New arts

-4 B N NN

\=

7=\ Research & Practice in engineering, medical, agriculture and arts
l:=) ; .

(=] Reform of teaching content and curriculum system

ﬂ Teachers training

aas
Program types

@ Condition & Space construction for practice
%?3‘ Reform of Innovation and Entrepreneurship Education

Joint funding for innovation and entrepreneurship

(Source: Ministry of Education, China)

If current underlying issues in Iran are not addressed, skilled migrafion can set off a
potentially vicious cycle of talent leakage and a weakened economy in the long run. It is
urgent for Iran to optimize incentives and policies and to facilitate the return of Iranian

professionals.

While developing tfowards a high-income country, Iran could consider optimizing salary
amounts based on skills complexity and market benchmarking to keep up with the
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salary expectations of talent and remain competitive. Salary benchmarking, also called

compensation benchmarking, is a process by which compensation professionals match

internal jobs and their descriptions to similar jobs and descriptions in a salary survey or

other source of market pay data to identify the market pay rate for each position.

To facilitate the return of Iranian professionals, the government should connect job

opportunities through job portals and career fairs and create an enabling environment,

such as enabling non-national spouses to work and facilitating children’s schooling.

Malaysia: REP-facilitate the return of Malaysians

=

RETURNING EXPERT PROGRAMME

For Malaysians Wheo Are Away From Home

The "Returning Expert Programme” (REF) was introduced on 1 January 2001,

as one of the measures designed to enable the creation of a Malaysian world
class workforce. Effective 1 January 201, the REP was placed under the purview
of Talent Corpaoration Malaysia Berhad (TalentCorp).
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TalentCorp is an agency under the Ministry of Human Resources, with the aim te
facilitate the return of Malaysian experts overseas to participate in the
development and growth of 12 National Key Economic Areas (NKEAs)

envisaged by the Economic Transformation Programmme (ETP).

National Key Economic Areas

o [
?O Oil, Gas and Energy " Heallthcare ffi—-—;ﬁ Business Services

’W Palm Oil Q Agriculture IE Wholesale and Retail

LEL (te)) Communications Content
=1 Financial Services & Infrastructure

: ; : /\  Greater Kuala
Et Eectronic & Electrical %;S Tourism M Lumpur/Klag Valley

¥ Education

« PRIORITY 3: ATTRACT HIGH-SKILLED GLOBAL TALENT

FACTS & FIGURES
ACHIEVEMENTS AS OF 31 DEC. 2020

5,774
applicants approved from 2011 to 2020

TOP 5 SECTORS

Oil, Gas & Energy

Financial Services

Professional Services

Electrical and Electronics
Communications, Content & Infrastructure

TOP 5 REASONS OF RETURNING
Family, Work, Lifestyle, Food, and Climate

KEY BENEFITS
Oy OPTIONAL FLAT TAX RATE
76

An optional 15% flat tax rate on
chargeable employment for a period of
five consecutive years

% FAMILY BENEFITS
Foreign spouse and children will be
eligible for PR status, subject fo
approval ond at the discretion of the
Immigration Department of Malaysia

_f_\ TAX EXEMPTION ON PERSONAL
g EFFECTS
Be exempted from tax for all personal
effects brought inta Malaysia (limited
to 1 shipment)

“ TAX EMEPTION ON CAR

¢ Be exempted for duties/tax for up fo a
maximum of RM100,000 when
purchasing one locally manufactured
Complete Knocked Down (CKD) or
bringing back a fully impaorted
Complete Built Up (CBU) car per
application

Talent nurturing is a long-term method to increase talent supply, while in the short term,

attracting global talent to work for Iran can quickly fill up the current gaps that exist in

relatively zlocal talent development and to help global companies to expand into foreign
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markets. Such measures as visa and tax reform have been implemented around the world.

Yet, linkages between large and small private-sector firms, universities, and government
research institutes and intermediaries like startup studios, human accelerators, incubators,
innovation hubs and other emerging forms of them, still need to be revised concerning
shared assets and related human capital. Universities have yet to embrace the full range
of reforms and experiments that facilitate such integration, including organizational norms
that reward links with intermediaries and, thus, the private sector.

Singapore: launch Tech Pass to attract global talent

starting a new programme to get more foreigners to work in Singapore. The Economic

Despite 20% of Singapore’s workforce being foreigners, the Government is

Development Board (EDB) announced plans to launch a new targeted employment
pass called Tech. Pass to attract founders, leaders and technical experts with experience
in established or fast-growing tech companies, so as to contribute to the development
of Singapore’s tech ecosystem.

LAUNCHED BY
Economic Development Board under the Ministry of Trade and Industry in 12 Nov. 2020

DIFFERENCE
Applicants will not need to be sponsored by a particular company

KEY FEATURES OF TECH PASS

Gl &

Start and operate one or more tech companies  Be an employee in one or more
Singapore-based companies at any tfime
Transit between employers or fo an entreprensur

(% Be d consultant or mentor, lecture in local

Sponsor stay for spouse, children, and parents institutions of higher learning

in Singapore a

Be an employee in one or more Renew for another two years, upon meeting
Singapore-based companies at any time renewal criteria
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Italy: providing tax incentives to attract foreign talents

I ll’rcnly has revised and extended the benefits for workers who transfer their tax
residence fo Italy. This reduction is one of the widest across Europe and will allow foreign
people (employees, freelancers or refired) to come fo ltaly with a relatively low tax rate

on their worldwide income.

DIFFERENCE

The benefit has been extended to all workers.
The benefits also apply to business income produced by people who return to Italy and
start a business from 2020.

For 5 years:

70% of income from:

+ freelance work

« employment

s pension

will be considered will be tax exempt

A further 5 year are envisaged (for a total of 10 years):
50% of taxable income, for workers:
« with at least one child who is dependent or under 18, or

« who purchase a house in Italy after moving to the country or in the 12 months prior
to moving;

90% of taxable income, for workers:

» with at least three children who are dependent or under 18, or

« who moves to Abruzzo, Basilicata, Calabria, Campania, Molise, Puglia, Sardinia or
Sicily.

For sport players, specific rules have been decided.
For Teachers and researchers who have undertaken research or taught abroad

for 2 years in a row and then officially move back to Italy (i.e. return residence to Italy):
they will only pay 10% tax on their employee income or on their self-employed income
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m Improve ICT Regulatory Adaptiveness

B Adapt to the rapid changes in the ICT market, technology, and applications, accelerate
reform of the ICT regulation, and adopt more flexible, inclusive, and prudent regulatory
methods such as principle-based regulation, Regulatory Sandbox, etc.

B Consider the RegTech as the savior. Since traditional regulatory interventions may no longer
be efficient in the digital era, RegTech solves specific issues, stimulates innovation, provides
an agile regulatory approach, and enhances monitoring and regulatory compliance of
regulated entities and regulators in any sector.

B Build collaborative regulatory mechanisms:

B a) Highlight the strategic significance of ICT development and digital transformation and
build a high-level mechanism that involves the ICT regulator as leader and regulators of
other sectors, including health, education, finance and energy, etc.

B b) Reduce unclear delineation and overlapping of regulatory responsibilities by
adopting methods such as signing infer-departmental MoU, building a joint regulatory
mechanism, etc.

B Build dialogue and cooperation platforms among the ICT regulator, the industry, and third-
party organizations to deeply understand the various opportunities and challenges of ICT
development and facilitate evidence-based regulation. Enhance bilateral and multi-lateral
cooperation in the ICT field.

@ 5.2 Support ICT Infrastructure Development

Accelerate the construction of fiber optic network

B Create a favorable policy environment that encourages telecom operators to accelerate
the construction of fiber optic network and provide high-bandwidth and highly
reliablebroadband services to subscribers, especially for governments, public institutions
(schools, hospitals, etc.), and large enterprises, etc.

(> ] Develop and implement regulation on fiber pre-deployment in new buildings, to lay the
ground for large-scale rollout of FTTH in the future.
Accelerate the construction of 5G

B Develop national strategy and roadmap for 5G development, reduce spectrum costs to
deploy 5G, stimulate investment through tax exemptions in the industry and enhance cross-
sector collaboration for 5G deployment.
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Develop pilot projects, and encourage companies to pilot new ideas, business models and
also products.

Promote data center development

Expand the scale of data centers, and urge MCI, Irancell, and large data center companies
to aim for 5000 racks at the end of 2026.

promote various governmental, financial and industrial services and also local applications
to be deployed in cloud and data centers.

Attract International Internet companies to invest in data centers in Iran.

Reduce the cost of electricity for data center.

Encourage investment in ICT infrastructure development

Reduce the tax and also government royalty rates especially with regards to the
infrastructure so as to infuse more financial resources into the ICT sector of Iran.

Reform the regulation on telecom tariff, increase market flexibility and reduce government
infervention. So that the telecom operators will bring more funds on the table especially in
the initial phase of 5G roll out. A reasonable rate of return on investment could attract more
capital info new infrastructure construction, such as 5G, data center, and Al, and promote
the sound development of the ICT sector in the long run.

Authorize the private sector to play a significant role in development

Consider Multi-Sim Technology (MST) as a requisite for the broad adoption of VoLTE/VILTE
technologies to make them competitive with OTTs' ability to work with multiple numbers
simultaneously.

Cross their hearts to provide people with the highest quality of service, and this must be
achieved by defining monitorable KPls. Early days of adoption by people are so sensitive
that if operators forget what they promised, people won't forgive, and the market for VoLTE/
ViLTE is all gone.

Stop tariff freezing and instead focus on wholesale along with retail tariff regulation based
upon market demands and policy objectives.

Recognize the independence of the market and avoid any pressure on operators, for they
will develop the 5G technology across Iran as soon as tariffs are regulated.

Learn from successful experiences worldwide, like that of Korea. This country owes much of
its success to the competitive market of mobile operators. So, policymakers must monitor
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the anti-competitive acts of the duopoly in the market and ensure that market entry is not
blocked.

B Free up the 700 and 800 MHZ bands so as to gear up operators with better services.

Reduce the construction costs

B Provide favorable energy prices or subsidies for telecom operators so as to encourage
construction of new ICT infrastructure such as 5G and data center. support the use of
renewable energy in ICT infrastructure. Consider infrastructure sharing a top priority:

B Promote infrastructure sharing: Establish an infrastructure sharing regime among telecomn
operators on the principles of neutrality, non-discrimination, and equal access. Use existing
public infrastructure, especially the power infrastructure, to build FTTx network. Strengthen
coordination with relevant government agencies and public institutions to open public
buildings and street infrastructure (bus stations, street light poles, etc.) for ICT infrastructure
deployment for free or with favorable charging standards.

B Promote fiber pre-deployment. The relevant government bodies of Iran jointly release
guidelines or standards that promote fiber pre-deployment in newly-developed buildings.

@ Promote Digital Transformation

Enhance top-level design of digital transformation in various sectors

B Develop national transformation strategies in major sectors, formulate industry digital
development strategies, plan digital transformation roadmaps, clarify new technology
application directions and promotion plans, and progressively promote strategy
implementation.

Establish a data asset management system

(> ] Clarify data collection and management responsibilities, and formulate unified data
standards, to ensure the data completeness, readability, accuracy

8 Dig the value of data by applying technologies such as big data and Al, to lay a solid
foundation for digital transformation.
Build digital infrastructure in vertical sectors

Promote the construction of ICT infrastructure in vertical markets. For example, in oil and gas
sector, build a private network to connect various terminals, such as wells, metering station,
water injection station, and handset. Accelerate the upgrade of oil and gas pipeline to digital
and visual pipeline by installing 10T sensor, remote contral and monitoring equipment.
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Improve digital government by migrating to citizen-driven/business-driven smart services
and enhancing data management

B Develop common platforms that support further service development, cross-function
integration, and therefore create new models for sharing and collaboration among
government agencies. Develop a central portal that delivers all government services to the
citizens/businesses through simple online and mobile application interfaces.

8 Deploy government data centers at “national — provincial — municipal” levels. All levels of
data center should be built in a unified manner to avoid duplication and system isolation.
Link data from all government agencies, regardless of ownership, and promote integration
of data and services among government agencies.

B Adopt cloud as a preferred deployment tool (Cloud First Policy) for administration as well
as delivery of public services.

8 Enhance legislation to protect online consumers from fraud, including e-commerce laws
ensuring cyber security of online contracts and transactions; promote the process of
awarding e-Namad license; improve the construction of supportive infrastructure, including
4G network, secure internet servers, etc.; and accelerate the transformation of the National
Post Company into a national e-commerce platform and a national service operator.

Encourage state-owned companies to implement digital transformation

B Attach importance to the exemplary and leading role of SOEs in implementing digital
transformation. Launch an initiative of SOE’s digital tfransformation. Guide SOEs to devise
their digital transformation plans. Collect and release typical application cases of SOE's
digital transformation for demonstration and sharing.

B Encourage SOEs to cultivate digital transformation talent teams, improve the ICT
infrastructure, apply cutting-edge technologies such as the loT, big data, blockchain, mobile
Internet, and Al, and carry out digital transformation pilot projects at different links of the
business process according to their own characteristics.

B Foster friendly policy environment for innovation and entrepreneurship, simplify business
registration procedures, reduce or exempt taxation for technology-based start-up
enterprises, and provide legal and taxation advice.

B Enhance ICT infrastructure fo facilitate ICT innovations in broadband network, public cloud,
IXP, international bandwidth and others.
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B Promote competitionsin ICT application and innovation to encourage the innovation process
in startups and SMEs with seed funds provided by government and investment institutions.

B Develop roadmap of digital transformation for governments and large state-owned
enterprises, synchronize online and offline businesses and services, and build up digital
feams.

B Encourage ICT innovative companies to develop local applications based on Persian and
Arab culture, such as local newspapers, TV stations and videos, and assist them in expanding
their business all over the Middle East.

B Update 99 monitoring plan to befter identify market needs and talent shortage, and
increase its utilization in the policy coordination between government departments.

B Create suitable environment to tackle brain drain crisis, such as political & operational
stability, regulatory quality, and competitive salaries for specialists along with providing
them with a vast series of job opportunities.

Establish a holistic vision to fill in the digital talent gap. Also, encourage managers and
decision makers in both the private and public sector to devise plans for skill development.

Leverage formal and non-formal education channels, and Establish National Qualification
Framework (NQF) and digital literacy centers nationwide

Facilitate Industry-Academia linkages and strengthen the cross-industry fies to develop ICT
curriculum, establish ICT academies and conduct joint programs in cutting-edge fields.

Reform visa and tax incentives system to attract foreign founders, leaders and technical
experts so as to contribute to Iran’s talent development and tech ecosystem.

@ Empowering the Internal Digital Platforms

The Internal Digital Market Empowerment (IDME) strategy ensures positive discrimination in
access to online digital platforms in Iran for consumers and businesses over foreign ones, for
example, by removing barriers to cross-border e-commerce and accessing to online content
while increasing affordability through the value chain.
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The Internal Digital Market Empowerment (IDME) aims fo create a fertile environment for digital
networks and services within the domestic market by providing high-speed, interoperable,
secure, and trustworthy infrastructures and services supported by the facilitated co-creating
regulatory conditions.

The Ministry of Information and Communication Technology (ICT) is crucial in facilitating the
growth and competitiveness of domestic social media platforms in Iran.

To achieve the goal of Iran’s digital economy development, the Ministry has been assigned
several missions and responsibilities, such as:

B Supporting the development and scale-up of at least one social media platform that can
attract 50 million active users within Iran and expand its user-based to reach regional and
international markets. This would give Iran a sfronger voice and influence in the global
digital sphere and promote its culture and values.

8 Encouraging venture capital investments, esp. in social media and content platforms, to
stimulate a competitive environment that promotes innovation and entrepreneurship. This
would help Iran to diversify its economy and create more job opportunities for its young,
educated and skilled population.

B Implementing innovative regulatory approaches, namely Reg-Techs and tools, and
clarifying the accountability of social media platforms for publishing harmful content, fake
news and misinformation and handling user personal data. This would help Iran to protect
its cyber governance and digital sovereignty, as well as safeguard the rights and privacy
of Netizens.

B Allocating financial resources in the infrastructure layer by adopting a key performance
indicator (KP)-based approach by which it can measure the efficiency and effectiveness
of the market players and the public funds. This would help Iran to optimize its budget
allocation and ensure transparency and accountability in its digital sector, aiming at a more
inclusive and targeted redistributive policy.

B Supporting research and development on emerging ways of embedding strategic
technologies such as Al, 5G, and Big Data analytics, ... in producing and distributing digital
content. This would enable Iran to keep up with the latest trends and innovations in the
digital world and enhance its creative and cultural output toward the local value proposition
and competitive advantage.
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8 Making platforms responsible for the content they host by enhancing rule-of-law through
regulatory governance. This would help Iran maintain order and stability in its ecosystem
and prevent different forms of circumvention, like forum shopping, in the face of upcoming
regulatory challenges.

Following these responsibilities, the Ministry can help domestic social media platforms improve
their quality, diversity, and profitability and contribute fo Iran’s social and cultural development.
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