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In the last two centuries, humanity has witnessed a torrent of technological 
breakthroughs and dramatic industry transformations, with remarkable people 
lighting the way toward a better world.

Building ubiquitous and inclusive telecommunication networks is crucial for 
economic development and societal progress.

In Ethiopia, digital parks brimming with high -speed connections attract legions 
of innovative enterprises, fueling regional investment. In Uzbekistan, sweeping 
high-speed broadband networks drive the rapid growth of e -commerce, laying 
a vital foundation for economic development through Ubiquitous Connectivity.

�9�[�j�g�k�k���L�`�Y�a�d�Y�f�\�Ì�k���[�g�m�f�l�j�q�k�a�\�]�$���[�j�a�k�k�[�j�g�k�k�a�f�_���Z�j�g�Y�\�Z�Y�f�\���Y�[�[�]�k�k���`�]�d�h�k���^�Y�j�e�]�j�k��
by expanding their market reach. In South Africa, telemedicine extends its 
healing touch to the most remote villages, weaving more people into the fabric 
of the digital age.

In Mexico, the broadband revolution is driving the manufacturing sector 
�l�g�o�Y�j�\���Y���\�a�_�a�l�Y�d���^�m�l�m�j�]�&���=�_�q�h�l�Ì�k���^�m�d�d�q���[�g�f�f�]�[�l�]�\���h�g�j�l�k���]�f�k�m�j�]���k�e�g�g�l�`���k�Y�a�d�a�f�_���^�g�j��
the bustling traffic through the Suez Canal, where Ubiquitous Connectivity 
streamlines industrial efficiency.

Indonesia harnesses the power of mobile networks and IoT systems to closely 
monitor and manage forest fires. In Chile, a digitally transformed power grid, 
powered by IoT, paves the way for a greener, more efficient future.

These illustrative examples powerfully showcase the tangible benefits of 
connectivity infrastructure around the world. However, the developmental 
stages of networks make the paths toward Ubiquitous Connectivity unique for 
each country. The ICT Development Index 2023 �h�g�a�f�l�k���g�m�l���l�`�Y�l���É�]�Y�[�`���[�g�m�f�l�j�q��
has its own characteristics, faces its own challenges, and must follow its own 
�\�]�n�]�d�g�h�e�]�f�l���h�Y�l�`�&�Ê���<�j�Y�o�a�f�_���g�f���]�p�l�]�f�k�a�n�]���]�p�h�]�j�a�]�f�[�]���Y�f�\���h�g�d�a�[�q���l�g�g�d�k�$���o�]���`�Y�n�]��
distilled our insights into this position paper. We aim to establish consensus on 
the following points to enable broader access to Ubiquitous Connectivity and 
encourage greater participation in its development:

Ubiquitous Connectivity stands as a dynamic engine of economic growth: 
Each dollar invested in digital technology results in an impressive five dollar 
return in GDP, culminating in a $5.7 trillion contribution to the global economy.

Ubiquitous Connectivity drives industrial advancement and increases 
competitiveness: Connectivity across fields such as e -government, smart 
cities, intelligent manufacturing, and fully connected ports amplifies efficiency 
and catalyzes transformation.

Foreword
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Ubiquitous Connectivity bridges the digital divide and enables green 
transformation: Connectivity closes gaps in rural education, telemedicine, e -
commerce, employment, and inclusive finance. This enables more people to 
participate in the digital economy while allowing digital technologies to 
significantly improve energy efficiency with reduced carbon emissions. It is 
found that the resulted carbon reductions are 10 times the carbon emissions 
of the network and devices themselves. 

Countries at different stages of development consistently find paths tailored 
to their unique needs. The ROADS Ubiquitous Connectivity development path 
summarizes examples of connectivity development. By exploring these insights 
along with the specific conditions and visions of each country, we can forge 
developmental trajectories that propel us towards a brighter future.

Artificial intelligence is like a grand vessel steering humanity into the vast seas 
of the AI era, with connectivity as its keel. High -speed, Ubiquitous Connectivity 
will not only span villages, cities, roads, and parks, but bridge the physical and 
digital worlds, making information omnipresent and an intelligent world within 
reach. This integration will continue to fuel economic growth, generate 
prosperity and abundance for humanity, and enable dignity, freedom, and 
happiness for every individual. It will also lead to a more sustainable and 
thriving environment.

Guided by this vision, let us join hands to build Ubiquitous Connectivity, laying 
the foundation for a future intelligent world and collectively propelling 
humanity into a new intelligent digital era.
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In 1990, Tim Berners -Lee was working at the European Organization for 
Nuclear Research and grew frustrated with how difficult it was to share sharing 
information across different computer systems. He then helped create the 
World Wide Web (WWW) and launched the first web page.

This sparked a rapid, bottom -up revolution. People from around the world 
have since leveraged the power of the Internet to weave together a world of 
connectivity after. The power released from the interconnection of 
information and knowledge has fueled nearly 30 years of global innovation. 

Today, as the Internet continues to penetrate every aspect of everyday life, a 
new emerging wave of Ubiquitous Connectivity has begun to emerge as the 
key to the intelligent future world.

The development of Ubiquitous Connectivity is crucial. It is the key that will 
unlock seamless data flows, information sharing, technology diffusion and the 
innovation. This progress is vital for ensuring robust economic growth, 
augmenting industrial efficiency, fostering inclusive societal development and 
achieving sustainable harmony between humans and nature. It will also be the 
cornerstone of the intelligent world, serving as a pivotal force propelling 
human civilization into a new era.

Ubiquity is the defining hallmark of Ubiquitous Connectivity: It transcends 
the limitations of utilizing single communication technology by flexibly 
integrating wired and wireless communication methods, enabling 
telecommunication services in a broader range of scenarios. As demonstrated 
by the examples in this Whitepaper, numerous countries have integrated 4G, 
5G, fiber optics, F5G and even Wi-Fi technologies. This integration not only 
expands network coverage but also enhances its quality, ensuring robust 
connectivity from rural areas to bustling cities, from vast fields to dense 
forests.

Comprehensiveness is the foundational premise of Ubiquitous Connectivity's 
value: It powers everything from expansive national smart grids to the high -
performance networks in micro -scale smart factories. The distinctive value of 
Ubiquitous Connectivity lies in its capacity to connect nearly all terminals and 
use cases within any given scenario. Only by truly illuminating every corner 
that yearns for information can Ubiquitous Connectivity fully unleash its 
transformative power.

Intelligence is the ultimate goal of Ubiquitous Connectivity: It aims to deliver 
real-time computing power and intelligence to devices across ubiquitous 
scenarios. This endeavor not only aspires to realize the vision of an intelligent 
future but also to shoulder the responsibility of shaping a fairer tomorrow. 
Ubiquitous Connectivity is a basic requirement and right in the era of 
intelligence. The ensuing democratization of knowledge, skills and technology 
will pave the way for a more prosperous, equitable and inclusive world.

�H�j�g�_�j�]�k�k���a�k���Y�f���m�f�k�l�g�h�h�Y�Z�d�]���^�g�j�[�]�&���K�g�$���d�]�l�Ì�k���]�e�Z�j�Y�[�]���M�Z�a�i�m�a�l�g�m�k���;�g�f�f�]�[�l�a�n�a�l�q���Y�k��
society undergoes this earth -shaking transformation and empower the 
intelligent future so that it reaches everyone around the world!
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Chapter 1

Ubiquitous Connectivity: 
A globally shared 
perspective



1.1 The evolving definition and framework of Ubiquitous 
Connectivity

Stefan Zweig, in his historical masterpiece Decisive 
Moments in History , described the significance of the 
first transatlantic cable �Z�q���k�Y�q�a�f�_�2���ÉThe old world and 
the new world are joined together... and the planet 
�]�Y�j�l�`���k�]�]�e�k���l�g���Z�]���Z�]�Y�l�a�f�_���o�a�l�`���g�f�]���`�]�Y�j�l�&�Ê

Through out modern history, communications 
technologies have evolved rapidly in pace with the 
development of human society. From the telegraphs 
�l�g���l�g�\�Y�q�Ì�k���^�a�Z�]�j���g�h�l�a�[���Y�f�\���e�g�Z�a�d�]���f�]�l�o�g�j�c�k�$���]�Y�[�`���d�]�Y�h��
in connectivity has sparked a step forward for 
humanity by using information to illuminate every 
opportunity hiding the dark.

The development of Ubiquitous Connectivity has been 
a natural step within our evolution. Driven by 
humanity's deep desire for communication and 
understanding, global interconnectedness

emerged to mark the dawn of Ubiquitous Connectivity. 
The International Telecommunication Union (ITU) first 
introduced the concept of "Ubiquitous Connectivity" 
in 2009, just as mobile network technology was 
reaching maturity. This marked the beginning of the 
Ubiquitous Connectivity 1.0 era. Today, we are in the 
Ubiquitous Connectivity 2.0 era as demand grows for 
emerging technologies, like the Internet of Things 
(IoT), big data, cloud computing and artificial 
intelligence (AI). In its latest technological roadmap, 
the ITU clearly outlines the application goals of 
Ubiquitous Connectivity as being, "ubiquitous, 
universal and unbounded." This not only signifies the 
evolution and maturity of communication technology 
but also embodies our shared vision �Èan intelligent 
future world free of the digital divide.

In 2024, the ITU proposed 
the goal of making 
Ubiquitous Connectivity 
services "ubiquitous, 
universal and unbounded" 
in its applications. This shift 
from "universal coverage" 
to "universal utilization" is 
being guided by an updated 
IDI index8)

Ubiquitous Connectivity 2.0 era: From human -centered to device -centered
2024 -

2030

Ubiquitous Connectivity 1.0 era: The wide spread of mobile connectivity
2009 -

2024

Pre-Ubiquitous Connectivity era: The dawn of modern connectivity
1990 -

2009

Limited by costs and 
technological constraints, 
Ubiquitous Connectivity 
remained unattainable

MBB coverage3) 41%0%

Internet penetration 4) 25.4%0%

FBB household penetration 2) 27.9%0%

Network bandwidth targets 10Mbps/500Kbps 1) Wired/Wireless

Figure 1:  The development path of Ubiquitous Connectivity

In 2009, the ITU first 
introduced the concept of 
�É�M�Z�a�i�m�a�l�g�m�k���;�g�f�f�]�[�l�a�n�a�l�q�Ê��
aiming at covering the 
entire population 5), which 
marked the beginning of 
the Ubiquitous 
Connectivity 1.0 era

MBB coverage 95%41%

Internet penetration 67.4%25.4%

FBB household penetration 68.4%27.9%

Network bandwidth targets 100Mbps/100Mbps 5) Wired/Wireless

MBB coverage 95%95%
5G coverage7) 38.4%

Internet penetration 4) 67.4%67.4%

FBB household penetration 68.4%68.4%

Network bandwidth targets 10Gbps/500Mbps 6) Wired/Wireless

?
1) ITU IMT 2000 Vision; 2)  Fixed broadband household penetration rate = Fixed broadband subscriptions per 100 inhabitants * Average households size *

100%; 3) Mobile broadband coverage: population coverage  at least 3G �ÇITU; 4) Individuals using the Internet �ÇITU; 5) ITU IMT 2020 Vision; 6) ITU IMT

2030 Vision; 7)  Population coverage at least 5G �ÇITU; 8) 2023 ICT Development Index

Source�ÖUN, ITU, GSMA; EY analysis
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Leaders
(IDI=90; Univ.=88)

Achievers
(IDI=76; Univ.=70)

Followers
(IDI=62; Univ.=56)

Beginners
(IDI=32; Univ.=22) Pakistan

Cameroon

Cambodia

Nigeria

Kenya

Uzbekistan

Congo, Rep.

�;�g�l�]���\�Ì�A�n�g�a�j�]

Bangladesh

Morocco

Tunisia
Egypt

Vietnam

Philippines

Chile

Hungary
Oman

Czechia

Bahrain

Saudi Arabia

France

UAE

Germany

Australia

Qatar

Singapore

Indonesia

Iraq

South Africa

Colombia
Peru

Thailand

Brazil

Kazakhstan

Turkey

Malaysia

Mexico

Argentina

China

IDI Score1)

Lower-middle-income

GNI

Upper-middle-income High-incomeLower-income

Ubiquitous Connectivity 1.0 : Unbalanced development 
among countries
Today, the number of mobile phone subscriptions 
already exceeds the number of humans currently alive. 
However, 2.9 billion people are still offline, with 
approximately 96% of them living in developing 
countries. Disparity currently manifests both in the 
breadth of network coverage and in the sophistication 
of connectivity services.

In its report titled Measuring Digital Development: The 
ICT Development Index 20231), ITU captures the 
global progress and disparities in connectivity through 
the IC Development Index (IDI) score. 

There is a striking correlation between connectivity 
development and economic standing. A comparison of 
IDI scores (as illustrated in Figure 2 ) reveals the digital 
divide between high -income and lower-income 
countries. High -income and upper-middle-income 
countries generally have higher connectivity scores, 
forming groups of leaders and achievers.

Connectivity inclusiveness, as reflected by the

Universal Connectivity Indicator 3), also shows a 
strong correlation with the level of connectivity 
development. More inclusive and equitable 
connectivity ensures that citizens across different 
regions and social strata have fairer access to social 
benefits, along with broader economic opportunities. 
It not only fosters equal access to information but 
also provides a platform upon which vulnerable 
groups can improve to their quality of life and realize 
their potential .

Ubiquitous Connectivity needs a nation -
specific approach

The 2023 IDI report pointed out that �Éthere is no 
universal recipe for the development of Ubiquitous 
Connectivity. The performance of a peer may not be 
�Y�l�l�Y�a�f�Y�Z�d�]���a�f���l�`�]���k�`�g�j�l���l�]�j�e�&�Ê

Countries at different stages of development in 
Ubiquitous Connectivity need to formulate strategies 
tailored to their own specific circumstances.

Figure 2: 2023 Distribution of IDI scores across countries by income level 2) (selected samples)

100

80

40

60

1) Measuring digital development - The ICT Development Index 2023; ICT: information and communications technology; 2) Based on t �`�]���O�g�j�\���:�Y�f�c�Ì�k

2023 classification of countries by Gross National Income (GNI) per capita; 3) Universal connectivity indicator emphasizes in clusiveness and equality of

internet access, including metrics such as the proportion of individuals and households connected to the internet

Source�ÖUN, ITU, World Bank; EY analysis
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Source: ITU, Desk Research; EY analysis

Ubiquitous Connectivity 2.0: Diverse paths towards a 
unified future
By 2024, over 40 nations, who contribute over 80% of 
the global GDP, have unveiled strategies centered on 
Ubiquitous Connectivity, collectively crafting a 
blueprint for the intelligent world of the future. 
Ubiquitous Connectivity, the very foundation of this 
future intelligent realm, has emerged as a globally 
shared perspective.

When we examine the long-term digital infrastructure 
strategies  of different countries , a variety of 

approaches emerge. Some countries are prioriti zing 
the expansion of geographic coverage to bring 
internet access to even the most remote areas, while 
others are focusing on comprehensive network 
upgrades to support  innovative applications. Despite 
these differing priorities, the approaches all converge 
on a common vision: to unlock an intelligent future for 
everyone through ubiquitous, universal and 
unbounded connectivity �Èwhere every place is 
connected, everything is link ed and intelligence knows 
no bounds.

Figure 3: Development targets for various regions/countries/ organizations (selected examples)

Network 
latency

Network 
coverage

IoT 
development

AI
development

Network 
bandwidth

European
Union

a few 
milliseconds

Fiber optic&5G:
100%

�«�)�(�$�(�(�(���`�a�_�`�d�q��
secure edge nodes

75% enterprise 
adopt ion of  AI, Cloud 
Computing and Big 

Data

1 Gbps

2028

2030

2030

2025

2030

2032

2030

2030

Singapore Near-zero 
latency

Seamless 
countrywide 

coverage

Nationwide 
implementation of 

ubiquitous 
automation

Maximizing 
computing power 

support for AI
10 Gbps

Germany < 4 ms
Fiber optic&5G:

100%
Industry 4.0 

Initiatives
N/A

5G: >100 Mbps
Fiber optic: 1 

Gbps

Saudi 
Arabia N/A

Fiber optic: 90%
5G: 100%

Significant 
investment in smart 

city development

National Strategy 
For Data & AI

10 Gbps

China
AI dedicated network:

Urban: < 1 ms
Regional: < 5 ms

International: < 20 ms

Fiber optic: 100% of 
urban households 

5G: 100% of 
townships

An IoT ecosystem 
with NB-IoT, 4G and 

5G

Next-Generation 
AI Development 

Plan

5G: 100 Mbps
Fiber optic : 1 Gbps

AI network: 80 Gbps

Brazil < 20 ms
F5G: 90% of 

Municipalities
National Plan of the 
Internet of Things

Brazilian 
Artificial 

Intelligence 
Strategy

Rural areas: 100 Mbps
Urban areas: 1 Gbps
Industri al: 10 Gbps

Kenya N/A
Overall 

network:
100%

IoT for the 
tracking of assets, 
transactions and 
legal documents

National AI 
Research and 
Development 
Strategic Plan

Government 
network: 10 Gbps

ITU 0.1 -1ms
Ubiquitous 

Connectivity

Broad IoT 
applications through

smart cities, 
transportation and 

logistics, etc.

AI application
in many

scenarios
500 Mbps
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Strategic consensus has led to a unified vision of goals 
for ubiquitous connectivity, resulting in new definition 
and framework for its future. This is reflected in three 
key aspects: ubiquitous broadband, universal 
connection and unbounded intelligence.

Ubiquitous broadband

Ubiquitous Connectivity ensures network services 
reach every corner of both urban and rural areas, 
providing continuous coverage in both remote regions 
or densely populated cities. In a wide range of usage 
scenarios, Ubiquitous Connectivity can support the 
high data transmission speeds needed for bandwidth -
intensive applications such as high -definition video 
streaming, large -scale online education and remote 
healthcare.

Universal connection

Ubiquitous Connectivity technology supports IoT and 
ubiquitous automation. It seamlessly integrates a wide 
variety of equipment, like active and passive sensors, 
personal communication devices, industrial robots and 
other equipment into the network, enabling smooth 
interaction between devices. With its robust capacity, 
Ubiquitous Connectivity ensures that even as the

number of connected devices surges, it can meet 
massive access demands while maintaining 
continuous and stable service. This technology drives 
the progress of comprehensive digitalization and 
automation.

Unbounded intelligence

Ubiquitous Connectivity also provides the 
technological foundation for secure and stable real -
time communication and precise operations, making 
large-scale AI deployment possible. The network 
becomes more than just a conduit for connectivity; it 
serves as a platform for intelligent services. The 
seamless flow of data lays a solid foundation for 
making AI truly accessible and affordable for 
households.

Through ubiquitous broadband, Ubiquitous 
Connectivity ensures the instant flow of information. 
With universal connection, it seamlessly integrates a 
vast number of devices and users. And through 
unbounded intelligence, it lays the groundwork for 
widespread AI adoption. Together, these elements of 
Ubiquitous Connectivity provide the robust technical 
support needed to pave the way for an efficient, 
intelligent and interconnected future.

Ubiquitous Connectivity 2.0 vision

100 Mega Village
1 Giga City

10 Giga Industry

Ubiquitous 
broadband

Universal 
connection

Unbounded 
intelligence

Broader and more 
affordable 
connectivity 
services

Diverse IoT device 
connectivity with 
secure interoperability 
and communication

Support for future 
intelligent 
capabilities like AI, 
AIGC and AGI

Source: Desk research; EY analysis

Figure 4: Future vision for Ubiquitous Connectivity
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1.2 Ubiquitous Connectivity is a cornerstone of the 
intelligent world

38%
Output loss of AI laggards by 
2030

Connectivity divides cause AI divides
Today, AI is advancing at an astonishing pace, 
revealing an immense potential.

It is estimated that, by 2030, AI front -runners �Èthose 
who adopted AI within the first 5 -7 years�Ècould see 
an output gain increase of 217%, while laggards �È
those who have yet to embrace AI by 2030 �Èmight 
face a decline of 38%.The adoption and integration of 
�Y�j�l�a�^�a�[�a�Y�d���a�f�l�]�d�d�a�_�]�f�[�]���Y�j�]���n�a�l�Y�d���^�g�j���Y���[�g�e�h�Y�f�q�Ë�k���d�g�f�_-
term growth and competitiveness. 

Ubiquitous Connectivity serves as the bedrock for 
AI development , while also nurturing the fertile 
ground essential for the emergence of future 
intelligent technologies led by AI. Without strong 
information network infrastructure and proper 
support, businesses risk being swiftly outpaced due to 
intense market competition.

Global uncertainty risk is intensifying
In 2020, the global pandemic caused a severe 
economic downturn and widespread industrial 
devastation.

According to a UNICEF1) report, the education of 
approximately 1.5 billion school -aged children 
worldwide was disrupted by school closures during 
the COVID-19 pandemic. Among them, roughly one -
third �È463 million children �Èfaced a complete 
interruption in their education due to the inability of 
schools to continue regular teaching and a lack of 
communication infrastructure to support remote 
learning .

463 million

Children who missed out on 
education due to lack of 
connectivity during the pandemic

�½�)�'�+
Global population who have 
never used the internet

A significant portion of the global 
population remains offline
The ITU has found that 2.9 billion people �Ènearly one -
third of the global population �Èhave never used the 
internet . Approximately 96% of these people reside in 
developing countries. 

The expansion and refinement of network 
connectivity have a profound impact on every 
individual of the world. Connectivity is a fundamental 
need and right in the digital age , yet these numbers 
highlight the long and challenging journey ahead 
towards the goal.

1) United Nations International Children's Emergency Fund

Source: UNICEF, ITU, Desk research; EY analysis
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The two pillars of development: Growth 
and sustainability
National development is a multi -dimensional process, 
that covers not only indicators of economic growth, 
but also industrial improvement, social progress and 
environmental health . Economic growth and its 
�k�m�k�l�Y�a�f�Y�Z�a�d�a�l�q���Y�j�]���l�`�]���l�o�g���h�a�d�d�Y�j�k���g�^���Y���[�g�m�f�l�j�q�Ì�k��
development . They are equally important and often 
two sides of the same coin.

�X Economy: Ubiquitous Connectivity can aggregate 
economic activities into the network and thus 
unlock their value, optimizing resource allocation 
and creating incremental value.

�X Society: Generally, it is hard for the outcomes of 
development to be evenly enjoyed by all classes 
across a society. Ubiquitous Connectivity makes 
public services more accessible and available for all 
citizens, allowing them to participate in and 
contribute to the development.

�X Industry: Ubiquitous Connectivity will bring 
opportunities to enhance productivity and 
transform business operations for industries, 
injecting new vitality into their development.

�X Environment: Transparent and real -time 
Ubiquitous Connectivity will help establish an

effective "green economy" system that balances 
development and environmental sustainability goals.

Ubiquitous Connectivity empowers 
smarter futures
Ubiquitous Connectivity is difficult to build from both a 
technologies and a policymaking perspectives. 
Policymakers around the world will need to balance 
the feasibility and potential value of Ubiquitous 
Connectivity to fuel national development.

Policymakers with open mindsets and positive 
attitudes are already beginning to explore different 
paths to ubiquitous connectivity. We believe that 
globally concerted efforts will be able to bridge the 
digital divide between different countries and make 
ubiquitous connectivity a driver of development for 
the entire world.

This new era will be defined by sustainability, 
unprecedented social and technological breakthroughs, 
and higher quality of life for all thanks to equitable 
access to information, knowledge, and intelligence. 
This interconnected and prosperous world will grant 
everyone freedom from want.

History books will see ubiquitous connectivity will be 
another decisive factor in this generation's success.

Figure 5: Vision blueprint for Ubiquitous Connectivity

Ubiquitous Connectivity empowers a smart future

Injecting momentum 
into growth

Accelerating industrial 
development and 
upgrade

Enabling sustainable 
development

Improving social 
inclusiveness

Source: ITU, GSMA; EY analysis
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Chapter 2

Ubiquitous Connectivity 
for economic momentum 
and prosperity



Emerging technologies have brought unprecedented 
changes to our lives, and catalyzed the creation of 
new business models and formats, which have, in turn 
enabled more intelligent, efficient and flexible 
economic activities. Such changes have created strong 
momentum for economic and social development and 
created new growth opportunities. As Ubiquitous 
Connectivity is a carrier and distributor of data and 
information, network development, coverage rate and 
service quality have immediate impact on the speed, 
scale and efficiency of economic growth.

With Ubiquitous Connectivity, countries are able to

2 Ubiquitous Connectivity will promote economic growth

more affordably and effectively build high-level and 
high-coverage communications infrastructure.

Investment in Ubiquitous Connectivity will 
directly promote economic growth

In its recently released 2024 Global Mobile Economy 
Report, the Global System for Mobile Communications 
Association (GSMA) forecasts that by 2030, the 
mobile communications industry will generate 
approximately US$13 trillion in direct GDP 
contributions 1). The mobile economy had already 
created 35 million jobs globally by 2023.

Figure 6: Ubiquitous Connectivity investment will promote economic growth

Attracting investment Boosting consumption

Creating jobsDriving exports

Every US$1 invested 
in network will 
�e�g�Z�a�d�a�r�]���m�h���l�g���½�M�K��3
in investment across 
the industry chain 3)

Every 1% increase in 
the proportion of 

Internet users will 
cause an average 

6.2% increase 
in per capita 

exports 5)

Every US$1
invested in 
commercial 5G 
application will 
�k�l�a�e�m�d�Y�l�]���m�h���l�g���½�M�K��7
in information 
spending4)

By 2035, 5G will 
create over 35 million 
jobs

Every US$1 investment 
in digital technology will generate 

an average return of 

about US$ 5 in GDP2)

1) Including only direct income based on GSMA data; 2) Annually average collective investment in R&D and CAPEX of the 5G value chain, IHS; 

3) Calculated based on the data of China Academy of Information and Communications Technology (CAICT) on the investment in th e industrial chain 

driven by unit network investment; 4) Calculated based on the data of CAICT on the information spending driven by unit commer cial 5G application; 

5) Calculated based on data of bilateral trade, UN trade in goods and UN trade in services of 23 OECD countries in 2008, Netw ork effects on international

trade

Source: GSMA, IHS Markit, CAICT, Economics Letters; EY analysis
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Ubiquitous Connectivity bridges internal 
and external economic factors

�9���[�g�m�f�l�j�q�Ì�k���]�[�g�f�g�e�a�[���_�j�g�o�l�`���\�]�h�]�f�\�k���g�f��external 
elements and internal drivers , both of which should 
be promoted simultaneously in a complementary way 
to boost rapid and sustainable economic growth.

However, economic policy usually focuses on only one 
of the two dimensions, resulting in growth in only 
investment, exports, or consumption, compromising 
economic resilience against external disruption.

Especially developing countries, national economic 
development is a long journey. As a new infrastructure 
underlying new quality productive forces, Ubiquitous 
Connectivity will play a key role as a bridge between 
internal and external economic factors to promote 
balanced and synergistic development.

Figure 7: Ubiquitous Connectivity will help countries achieve economic growth

Telecoms infrastructure serves as the 

foundation of all modern digital 

economies. It plays a crucial role in 

helping governments, at both national 

and transnational levels, to achieve 

economic growth. 

"

The Mobile Economy 2023 

GSMA

Source: GSMA; EY analysis

�X By creating high-
quality projects and 
ensuring efficient 
supply of superior 
productive factors

Attracting foreign 
investment

�X By improving 
efficiency and 
quality to amplify 
and leverage 
comparative 
advantages

Expanding 
exports

�X Increase the 
consumption of 
electronic products, 
and enables improved 
matching of domestic 
supply and demand

Promoting 
consumption

�X Spur innovation in 
various fields , 
bringing more 
domestic venture 
capital opportunities 
and job creation. 

Empowering 
innovation

External elements Internal drivers
Ubiquitous Connectivity 
investment is a new economic 
growth driver by itself; it also helps 
countries secure the resources, 
markets and technologies needed 
for development, thus effectively 
attracting foreign investment and 
increasing exports

Ubiquitous Connectivity can 
stimulate an endogenous 
motivating power within a 
country, effectively driving 
domestic consumption and 
vitality for multiple economic 
entities

14



development; on the other, their limited fiscal 
revenue cannot meet such demands .

Attracting foreign investment is an important way to 
obtain capital. However, it is actually not easy for 
developing countries to attract foreign investment.

By enabling the improvement of digital infrastructure, 
Ubiquitous Connectivity could become a target of 
foreign investment itself to:

�X �E�]�]�l���^�g�j�]�a�_�f���a�f�n�]�k�l�g�j�k�Ì���l�]�[�`�f�g�d�g�_�a�[�Y�d���f�]�]�\�k���a�f��
modern production scenarios

�X �>�Y�[�a�d�a�l�Y�l�]���^�g�j�]�a�_�f���a�f�n�]�k�l�g�j�k�Ì���o�g�j�c���Y�f�\���d�a�^�]���a�f-country

Figure 8�2���M�Z�a�i�m�a�l�g�m�k���;�g�f�f�]�[�l�a�n�a�l�q���]�f�`�Y�f�[�]�k���[�g�m�f�l�j�a�]�k�Ì���Y�l�l�j�Y�[�l�a�n�]�f�]�k�k���l�g���^�g�j�]�a�_�f���a�f�l�]�j�]�k�l

External
elements

Upskilling the existing 
workforce to help attract 
foreign investment

Improving the digital 
infrastructure and 
making it a target of 
foreign investment

Enabling domestic 
enterprises to make 
better use of local 
resources and 
enhance international 
competitiveness

Expanding exports

Attracting foreign 
investment

2.1 Ubiquitous Connectivity can effectively enhance a 
�[�g�m�f�l�j�q�Ì�k���Y�l�l�j�Y�[�l�a�n�]�f�]�k�k���l�g���^�g�j�]�a�_�f���j�]�k�g�m�j�[�]�k

Improving digital infrastructure as an 
investment target
As digital technology is developing rapidly, many 
developing countries are facing a contradiction: on 
one hand, they need to invest heavily in infrastructure 
construction to promote economic and social

Attracting foreign interest primarily refers to two 
different concepts: first, attracting foreign direct 
investment (FDI) to introduce advanced technologies 
and management experience to boost economic 
growth; and second, expanding exports to bolster 
economic growth. Ubiquitous Connectivity can 
catalyze in both respects.

Attracting foreign investment

Upskilling the local workforce to help 
attract foreign investment
As countries gain a larger footprint in global supply 
chains thanks to economic globalization, they 
increasingly struggle finding overseas investors if 
their local workforce remains unskilled. Skills 
attractive to foreign investors include foreign 
language aptitude and vocational skills. Gaps in these 
skillsets make it difficult for countries to meet the 
talent requirements of foreign investors . The lack of 
a satisfactory local workforce increases foreign 
�a�f�n�]�k�l�g�j�k�Ì���j�]�[�j�m�a�l�e�]�f�l���[�g�k�l�k�$���Y�f�\��may affect their
business efficiency and competitiveness.

Ubiquitous Connectivity helps attract foreign 
investment by helping upskill the existing workforce.

�X With wide-area network coverage, Ubiquitous 
Connectivity enables the entire existing workforce 
to utilize upskilling resources through the internet. 

�X Online education and other new learning models 
reduce re-education costs.

Expanding exports

Enabling local enterprises to utilize local 
resources and expand exports
Domestic enterprises are the cornerstone of any 
�[�g�m�f�l�j�q�Ì�k���]�[�g�f�g�e�a�[���\�]�n�]�d�g�h�e�]�f�l�$���Y�f�\���]�p�h�g�j�l��
�a�f�[�j�]�Y�k�]�k���\�a�j�]�[�l�d�q���Y�\�\�k���l�g���l�`�]���[�g�m�f�l�j�q�Ì�k���]�[�g�f�g�e�a�[��
aggregates . By competing in international markets, 
domestic enterprises bring in not only foreign 
currency income, but also advanced technologies that 
can be applied to upgrade domestic industries and 
reduce the dependence on foreign investors. Together, 
these contribute to sustainable national economic 
development. However, improving the export 
capacity of domestic enterprises is not always a 
smooth journey.

Ubiquitous Connectivity empowers domestic 
enterprises to make full use of local resources and 
enhance international competitiveness by:

�X Building a network to facilitate access to prime 
domestic resources

�X Reducing internal trade frictions, promoting 
industrial specialization to enhance international 
competitiveness

Source: Desk research; EY analysis
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Case study

Upskilling at scale: Booming online vocational 
�]�\�m�[�Y�l�a�g�f���k�]�[�m�j�]�k���:�j�Y�r�a�d�Ì�k���>�<�A��

1) FDI: foreign direct investment; 2) Plano Nacional de Banda Larga; 3) Fundo de Universalização dos Serviços de 

Telecomunicações; 4) Regime Especial de Tributacao do Programa Nacional de Banda Larga; 5) Agência Nacional de 

Telecomunicações; 6) Programa Nacional de Acesso ao Ensino Técni-co e ao Emprego; 7) Serviço Nacional de 

Aprendizagem Industrial

Source: Government documents, World Bank, ITU; EY analysis

Brazil ranked first in South America in FDI 1), but a 
shortage of local technical talents posed challenges on it
�:�j�Y�r�a�d�Ì�k���>�<�A���j�]�Y�[�`�]�\���M�K���)�(�*�&�,���Z�a�d�d�a�g�f���a�f���*�(�)�)�$���j�Y�f�c�a�f�_���^�a�^�l�`���a�f���l�`�]���o�g�j�d�\���Y�f�\���^�a�j�k�l���a�f��
South America, far beyond the average level in South America.

However, even with demographic dividends, Brazil suffers a lack of skillsets in 
advantageous industries and fields caused by the shortage of technical talents and a 
relatively underdeveloped educational system �Çvocational and technical education 
curriculum is often not well designed, leaving foreign -funded enterprises in dire need 
of talents. In the booming oil and gas industry, for example, foreign enterprises have to 
turn to their foreign workforce because there are not enough qualified local talents.

B
ackground

Reforming the vocational education with digital power by 
�d�]�n�]�j�Y�_�a�f�_���h�j�a�n�Y�l�]���k�]�[�l�g�j�Ì�k���j�]�k�g�m�j�[�]�k

M
easures

�X Top-level planning and objectives: Brazil launched the National Broadband Plan 
(PNBL)2) in 2010 with a planned investment of BRL12.8 billion to expand 
broadband network coverage. Their main objective was to provide 1 Mbps 
connectivity services in 5,385 cities for no more than BRL35 per month by 2017.

�X Universal service funds investment: Brazil established the Fund of 
Universalization of Telecommunications Services 3) (FUST), which charged operators 
1% of their annual revenue. This fund was then invested the expansion of 
telecommunications services in underdeveloped areas. More than US$3.26 billion 
has been invested by this found.

�X Tax incentives: Brazil enacted the Special Regime of National Broadband Program 4) 

(REPNBL) in 2012 to grant tax cuts for eligible projects to encourage private 
operators to improve broadband connectivity. The first phase of the program has 
since resulted in about US$2.7 billion tax savings.

�X Spectrum allocation with universal service obligations: The National 
Telecommunications Agency 5) (ANATEL) required all licensed 4G operators to 
strictly adhere to the construction timelines they proposed at the initial spectrum 
auctions, which would ensure 30% broadband access for rural areas by June 2014, 
60% by December 2014 and full coverage by December 2015 . During their 5G 
frequency auction, the winning bidders were required to ensure extensive 5G 
coverage to most cities by 2029.

Public -led market cultivation2

�X One government program: In 2011, the federal government established the 
National Program of Access to Technical Education and Employment 6) 

(PRONATEC).

�X One public education platform: The E-Tec Brazil distance education platform was 
created to provide free vocational and technical training.

�X One non-profit education organization: The National Industrial Skills Training 
Service Center 7) (SENAI) was established to provide technical and vocational skill 
courses to an average of 2.3 million people per year . The program has since trained 
more than 73 million technical professionals in 28 industries.
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Source: Government documents, World Bank, ITU; EY analysis

With workforce quality more able to meet the need of 
investors, Brazil FDI inflow skyrocketedR

esults

Rapid Private -led development3

�X Following the public program, the private sector has quickly responded to the 
market demand for technical talent training by developing multiple education 
platforms.

�X Educational technology (EdTech) start -ups: Active investment in online education 
resulted in a boom of start -ups. From 2010 to 2019, the number of EdTech 
companies surged from 83 to 551, with a compound annual growth rate (CAGR) of 
11.3% in the EdTech market between 2017 and 2022.

During CurrentBeginning

Enrollment in 
online education

843,000
(2016)

3,101,000
(2022)

543,000
(2012)

+11.6% +24.2%

Proportion of online 
education in total 
enrollment

39%
(2016)

53%
(2022)

24%
(2012)

~ ~4.1 %
Net FDI 
inflow/GDP

(2012)

3.8%

Global 2.6%

(2016)

Global 3.5%

3.9%
(2022)

Global 1.7%

Household 
broadband 
penetration

28.7%
(2013)

75.6%
(2022)

48.1%
(2016)

P
olicy calls

National top -level design and economic measures - the government sets 
medium- and long-term connectivity goals with clear quantitative indicators to 
provide overall guidance, and established universal service funds for financing and 
offers tax incentives to encourage investment.

Universal access to publicly -funded telecom services �Çestablishing telecom 
services funds effectively finances telecom infrastructure construction and the 
expansion of service coverage in underdeveloped areas.

Tax incentives to encourage operators investment �Çproviding tax incentives for 
eligible projects encourages private operators to improve broadband connectivity.

Spectrum resource allocation with universal service obligations - the 
government optimized the allocation of public resources such as spectrum and sets 
quantitative construction targets and timetables for enterprises that obtain the 
resources.

Preliminary implementation through public initiatives and follow -up 
applications through private initiatives - public authorities set up free platforms 
and non-profit organizations to promote early applications, and private enterprises 
followed up to make better use of various resources and provide a variety of 
applications and services that accelerated the enabling effect of connectivity.

1

2

3

4

5

17

Empowering applications



Case study

More bandwidth, more FDI: Ethiopia attracts 
FDI through digital infrastructure improvement

Source: Government documents, World Economic Forum, World Bank, ITU; EY analysis

M
easures

The government led the construction of infrastructure and 
mobilized resources to build vanguard industrial parks

Funding

�X Government support: In 2010, the Ethiopian government formulated 
the Growth and Transformation Plan (GTP), proposing to establish 
industrial parks to attract foreign investment. It also promised to cover 
30% of the cost of public facilities such as water supply, telecom 
networks, power supply and roads.

Planning

�X Professional operation: It also proposed the establishment of the 
Industrial Parks Development Corporation (IPDC) which was tasked with 
development and administration of industrial parks. IPDC provides 
operating support for enterprises in industrial parks, including leasing, 
investment licenses, customs and telecom reselling, which are attractive 
to investors.

Construction

�X Superior infrastructure: The Ethio ICT Park project, for example, was 
completed in 2021 with an investment of US$45 million. The park has 
sound road, power and network infrastructure, delivering a 40 Gbps 
network capacity and 40 Mbps network speed. These numbers are much 
higher than the national average, approaching leading international 
standards, and are capable of supporting four Tier 3 data centers.

High-quality infrastructure effectively spurred FDI
Thanks to its stronger infrastructure, Ethio ICT park has attracted more than 20 foreign -
funded technology and telecom enterprises, including ZTW, Techno Mobile, Safaricom, 
Wingu and Red FoX, creating US$60 million in exports in 2021.

By 2022, the 13 completed state -owned industrial parks had attracted more than 125 
investors, creating over 100,000 jobs and bringing in US$1.1 billion in revenue. The 
country also achieved a 12 fold increase in FDI over 12 years.

R
esults

Underdeveloped digital infrastructure handicapped the 
�[�g�m�f�l�j�q�Ì�k���[�Y�h�Y�Z�a�d�a�l�q���l�g���k�g�d�a�[�a�l���>�<�A
�=�l�`�a�g�h�a�Y�Ì�k���f�]�l���Y�f�f�m�Y�d���a�f�^�d�g�o���g�^���>�<�A���_�]�f�]�j�Y�d�d�q���j�]�e�Y�a�f�]�\���Z�]�d�g�o���M�K���-�(�(���e�a�d�d�a�g�f���Z�]�^�g�j�]��
2010, mainly because the country did not have the kind of sound infrastructure required 
by foreign investors. According to the Global Competitiveness Report published by the 
World Economic Forum (WEF) in 2010, Ethiopia ranked 115th in terms of infrastructure 
out of 133 economies, indicating an overall lack of attractiveness to business investors.

Given its limited funds, Ethiopia decided to pool its resources in 2014 in order to focus 
on the construction of industrial parks, which would speed up its industrialization and 
establish sound infrastructure to attract foreign investors. After eight years, industrial 
parks with an established infrastructure have become engines for rapid industrialization 
and are attracting significant foreign investments.

B
ackground
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Source: Government documents, World Bank, ITU; EY analysis

Ethio ICT Park: 
40 Mbps

2022 network 
speeds of parks

Number of 
industrial parks 

0
(2010)

6
(2018)

13
(2022)

FDI inflow
 (USD)

280
million

(2010)

3,670
million

(2022)

P
olicy calls

Pooling resources to develop exemplary projects �Çwhen a country has weak digital 
infrastructure and limited funds, focusing resources on model projects for 
connectivity is often the more cost -effective strategy to bring in FDI.

Delegating enterprises to manage the whole process from planning to 
implementation - compared with complete government -led operation, the model 
centered around corporates often results in more targeted, flexible and effective 
operations which better promote exemplary projects.

1

2
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Case study

From local to global: Connecting Bangladesh's 
local exports with demographic dividends

Ubiquitous Connectivity helped digital centers and local 
companies aggregate rural productivity

Ten thousands of Digital �;�]�f�l�]�j�k���a�e�h�j�g�n�]�\���d�g�[�Y�d���[�g�e�h�Y�f�a�]�k�Ì��
export competitiveness by leveraging rural labor strengths
Bangladesh, one of the most populated countries, has yet to fully realize its demographic 
dividends. Its ready -made garment (RMG) industry, a national economic pillar that 
�[�g�f�l�j�a�Z�m�l�]�k���l�g���0�)�����g�^���l�`�]���[�g�m�f�l�j�q�Ì�k���l�g�l�Y�d���]�p�h�g�j�l�k�$���a�k���\�g�e�a�f�Y�l�]�\���Z�q���g�n�]�j�k�]�Y�k���g�j�_�Y�f�a�r�Y�l�a�g�f�k�&��
Local enterprises see low export volume as they are often less competitive .

The Bangladeshi government is strengthening international competitiveness by partnering 
with the private sector on Digital Centers that improve Internet access and digital skills in 
rural areas and empower local textile companies to aggregate affordable rural 
�h�j�g�\�m�[�l�a�n�a�l�q�$���[�j�]�Y�l�]���e�Y�k�k�a�n�]���b�g�Z���g�h�h�g�j�l�m�f�a�l�a�]�k���Y�f�\���k�a�_�f�a�^�a�[�Y�f�l�d�q���a�f�[�j�]�Y�k�]���d�g�[�Y�d���[�g�e�h�Y�f�a�]�k�Ì��
presence in overseas markets.

B
ackground

M
easures

�X Long-term direct investment: From 2012 to 2018, the 
government invested heavily in ICT, with its annual budget rising 
from US$880 million to US$4.67 billion.

�X Administrative and regulatory plan: The "One Country, One 
Rate1)" campaign was introduced in 2020 to align the fixed 
broadband rates in urban and rural areas.

�X Community -level Digital Centers: By integrating community services, 
these centers were able to provide nearly 400 digital services to local 
residents, including skills training and job matching . More than 9,394 
centers have been built in rural areas.

�X Mobile applications developed by local companies: One mobile 
application developed by Aarong, the largest local textile company in 
Bangladesh, is currently used by more than 800 rural cooperatives 
and 180,000 workers across the country. The application helps them 
accept orders, source raw materials, deliver finished goods and collect 
compensation online.

Internet policy1

Infrastructure support2

Resource integration3

1) One country, One Rate: a national cap on the rate for broadband Internet connection introduced by the Bangladesh

Telecommunications Regulatory Commission (TRC)

Source: Government documents, Xinhua News Agency, ITU, OEC, a2i; EY analysis
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43.6%
(2023)

1) PPP: Public-private partnership 

Source: Government documents, Xinhua News Agency, ITU, OEC, a2i; EY analysis

Medium- and long -term government investment and governance �Çwithin a single 
policy cycle of five -plus years, a massive national budget was able to build 
connectivity and implement long -term policies that ensured the implementation of 
the top -level plan

Extensive network coverage driven by the public -private cooperation �Çadopt 
new PPP1) models to integrate public and private services accelerated the efficient 
implementation of projects

Digital literacy and integrated digital service packages at the community level �Ç
build connectivity and providing digital services at the community -level governments

1

2

3

RMG
employment

3.6 
million
(2011)

RMG 
export growth

4.5 million
(2020)

10.3%
(2023)

GDP 
growth 
>7.1% 

Internet 
household 
penetration

3.2%
(2012)

Ubiquitous Connectivity Empowered applications

R
esults

P
olicy calls
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matching local supply and demand by :

�X Lowering transaction costs to stimulate demand

�X Expanding the reach of goods and services to 
promote healthy market competition

�X Improving information circulation to refine the 
feedback mechanism of market signals

Empowering innovation
Ubiquitous Connectivity vitalizes 
economic innovations
Not every application of technological innovation is 
expensive. It is undeniable that the domestic 
economic development and productivity has 
improved significantly in some well-performing 
countries after heavy investment into digital and 
telecom infrastructure and the active introduction of 
foreign sci -tech achievements .

Ubiquitous Connectivity can expand the successful 
application of imported technology and innovation by:

�X Lowering the usage costs

�X Expanding the coverage

The endogenous growth momentum of an economy 
mainly comes from two drivers: First, expanding 
domestic demand , which increases employment and 
household income, reduces the dependence on 
external demand and enhances economic resilience; 
and second, vitalizing economic innovation , which 
creates local investment opportunities and high -end 
jobs, continuously improves social productivity and 
fuels the overall sustainable growth of the economy.

For all economies, Ubiquitous Connectivity is pivotal to 
both of the above drivers along the journey to achieve 
sustainable development.

Boosting consumption
Ubiquitous Connectivity unlocks local 
consumption potentials
Many economies are crippled by sluggish domestic 
demand and overreliance on external demand,  thus 
lack resilience in face of external shocks. From a 
medium- and long-term perspective, local consumption 
capacity is an important driver of sustainable 
economic development.

Ubiquitous Connectivity can unlock local 
consumption potentials, efficiently connecting and

Boosting 
consumption

Effectively unlocks local 
consumption potentials by 
efficiently connecting and 
matching local supply and 
demand.

Empowering 
innovation

Improves the application of 
technologies introduced from 

other countries.

Figure 9: Ubiquitous Connectivity can boost endogenous growth momentum

Endogenous 
growth 

momentum

Source: EY analysis

22

�*�&�*���M�Z�a�i�m�a�l�g�m�k���;�g�f�f�]�[�l�a�n�a�l�q���[�Y�f���Z�g�g�k�l���[�g�m�f�l�j�a�]�k�Ì��
endogenous growth momentum



Case study

E-commerce catalyst: Uzbekistan achieves 
textbook economic growth with connection

Source: Government documents, World Bank, ITU; EY analysis

Uzbekistan reversed its economic deceleration to achieve 
higher consumption and income
Uzbekistan, an emerging economy in Central Asia struggling with sluggish domestic 
demand, saw its GDP growth decelerating from 7.22% in 2015 to 2% in 2020. In 2020, the 
�[�g�m�f�l�j�q�Ì�k���h�]�j���[�Y�h�a�l�Y���[�g�f�k�m�e�h�l�a�g�f���o�Y�k���M�K���*�$�(�1�+�$���Y���\�]�[�j�]�Y�k�]���g�^���)�&�*�)�����^�j�g�e���*�(�)�1�&

To address this, the Uzbek government issued the Digital Uzbekistan 2030 Strategy in 
2020, proposing a comprehensive upgrade and transformation of its fiber -optic 
communications network infrastructure and cellular towers for mobile communications. It 
also launched the National Online Trading Platform to expedite the expansion of its e-
commerce market.

By efficiently matching supply with demand in the e -commerce market, Ubiquitous 
Connectivity quickly unlocked the domestic consumption potentials to boost the domestic 
economy, demonstrating a textbook example of growth with a multiplier effect on both per 
capita consumption and disposable income growth.

Massive ICT infrastructure construction enabled a rapid 
expansion of the local e -commerce market

Remarkable progress in ICT infrastructure construction1

�y Top-level planning: In 2017, the country issued the Action Strategy on Five 
Priority Development Areas of the Republic of Uzbekistan for 2017 -2021 , 
making it clear that the country would pledge efforts to bolster information 
and communications infrastructure. In 2020, it released the Digital 
Uzbekistan 2030 Strategy , proposing to: increase the length of the 
nationwide fiber -optic communications network from 118,000 kilometers to 
250,000 kilometers by 2030; increase the high -speed internet coverage 
rate from 67% to 100% by 2030; and expand mobile broadband network 
coverage rate from 78% to 100% by 2022.

�y Heavy investment in a short period of time: From 2020 to 2022, the 
country carried out 268 projects in the areas of digital economy and e -
government. It invested US$2.5 billion in digital infrastructure development 
in 2021 alone.

�y State -owned operators moving first: From 2020 to 2023, the top three 
state -owned operators carried out a comprehensive 3G/4G upgrade of 
existing base stations, replacing legacy equipment and modernizing 
transmission networks.

Blooming e -commerce powered by new policies on tax reduction2

�y Tax reductions for the communication industry: The tax rate on lands 
used for telecom purposes was lowered to 10%, and the corporate income 
tax rate of mobile operators was cut from a maximum of 50% to a flat rate 
of 20%. 

�y Favorable tax policies for e -commerce: The income tax rate for e -
commerce platform operators integrated into the national digital 
ecosystem was reduced by 50%.

B
ackground

M
easures

Expanding coverage

Supporting development
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(2018 -2019)
E-commerce market growth rate 33% 54%

(2020 -2022)

1) Average annual GDP growth: actual GDP in US$
Source: Government documents, World Bank, ITU; EY analysis

R
esults

�X National Online Trading Platform: The 
platform was launched by Uzbekistan 
Pochtasi in 2021, providing trading, 
distribution and guarantee services.

�X Open Digital Ecosystem: Launched in 
2022 and operated by the Center for 
Digital Transformation under the 
Ministry of Investment and Foreign 
Trade, the ecosystem concentrates on 
escrow accounts to make sure all 
involved parties perform their 
obligations under their contracts.

�X Local e-commerce unicorn Uzum: 
Launched in 2022, Uzum is now the 
most popular e -commerce 
destination in the country, providing 
services such as online shopping, 
FinTech solutions, payments and 
food delivery.

�X Cross-border e -commerce 
enterprises: Foreign players such as 
�;�`�a�f�Y�Ì�k���9�d�a�=�p�h�j�]�k�k���Y�f�\���J�m�k�k�a�Y�Ì�k��
Wildberries have entered Uzbekistan.

E-commerce led to a significant growth in per capita consumption and 
disposable income in Uzbekistan

�M�r�Z�]�c�a�k�l�Y�f�Ì�k���]-commerce market grew rapidly thanks to the improved infrastructure. The 
e-�[�g�e�e�]�j�[�]���e�Y�j�c�]�l�Ì�k���_�j�g�o�l�`���j�Y�l�]���a�k���f�g�o���]�p�h�]�[�l�]�\���l�g���j�]�Y�[�`���,�/�&�,�����Z�]�l�o�]�]�f���*�(�*�+���Y�f�\��
2027. Just a year after its foundation, Uzum had 10 million active users in 2023 (nearly 
one-�l�`�a�j�\���g�^���l�`�]���[�g�m�f�l�j�q�Ì�k���h�g�h�m�d�Y�l�a�g�f�!�&

Before

Population coverage (4G) 65.9%
(2020)

94%
(2023)

After

Fixed broadband subscriptions 5.31 million
(2020) (2022)

9.01 million

(2022)

Unemployment rate 5.29%
(2020)

4.5 %

Per capita consumption US$2,093
(2020)

+19%

(2022)
US$2,496

US$1,608Per capita household income US$1,206
(2020)

+33%
(2022)

6.5 %Average annual GPD growth 1)

(2020  - 2022)

3.9%
(2017 -2019)

Public e-commerce platforms Private e -commerce enterprises
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Source: Government documents, World Bank, ITU, SESRIC; EY analysis

P
olicy calls

Connectivity construction included in national strategy �Çform a top -level 
consensus on ICT infrastructure development

Making heavy investment in a short period �Çconsider intense investment when 
connectivity infrastructure is needed to stimulate the economy, with the government 
setting goals and the state -owned enterprises leading the investment and 
construction

Flexible use of tax incentives �Çuse various tax reduction policies as an acute 
stimulus for enterprises as it can effectively reduce their operating costs, and 
encourage them to actively implement national policies on building connectivity 
infrastructure

Accelerate application with joint public and private sector �Çgovernment 
authorities can launch facilitating and supporting services that enable private and 
foreign enterprises to provide diverse services to revitalize the market

1

2

3

4
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Case study

�E�g�Z�a�d�]���e�g�e�]�f�l�m�e�2���F�a�_�]�j�a�Y�Ì�k���k�e�Y�j�l�h�`�g�f�]-
fueled innovation explosion

Nigeria rides the wave of innovation and entrepreneurship 
amid increasing broadband and smartphone penetration
Nigeria, despite being the most populous country and the largest economy in Africa, has 
struggled with its weak broadband coverage hindering economic development and 
innovation. Its first National Broadband Plan (NBP) 2013 -2018 achieved around 22.9% of 
mobile broadband coverage and just 0.1% of fixed broadband coverage, falling short of its 
30% coverage target.

In 2020, the country released a new five -year National Broadband Plan, with a target of 
90% 4G coverage rate by 2025 and an initiative to construct the fixed broadband 
infrastructure. With the rapid adoption of smartphones following the significant 
improvements to broadband infrastructure, the country saw a boom in local start -ups 
which benefit from global innovations, making it one of the most innovative countries in 
Africa.

B
ackground

1st five -year NBP (2018) 2nd five -year NBP (2023)

Population coverage (4G) 80.9%22.3%

Mobile network speed (Mbps) 28.911.7

The widespread network development effectively increased 
smartphone penetration and boosted innovation

R
esults

M
easures

Central -local and public -private coordination contributing 
to the construction of broadband networks

�X One-stop administrative hub for infrastructure: The Nigerian 
Communications Commission (NCC) divided the country into seven 
zones and designated one company to deploy broadband 
infrastructure for each zone. The NCC worked with each state to 
speed up the administrative approval process for cross -zone 
infrastructure projects with one -stop services.

�X Standard RoW 1) fees for local governments: The NCC led 
negotiations and provided incentives for government projects to 
encourage states to lower the average RoWfee of 1500N/m 2) to an 
official standard fee of 145N/m, establishing a unified RoWpayment 
system. Now, it costs 1/10 of the original RoWfees to lay broadband 
cable.

�X PPP: The Nigerian government has invested US$50 million in setting 
up InfraCos3) (which uses a PPP4) model) to attract a total investment 
of US$150 million. InfraCos aim to roll out a minimum of 10 Gbps of 
fiber -optic network capacity for all 774 local government areas.

1) RoW: the right of way; 2) N/m: naira per linear meter; 3) InfraCos: the ICT infrastructure corporation in Nigeria; 

4) PPP: Public-private partnership 

Source: Government documents, World Bank, ITU; EY analysis
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Source: Government documents, World Bank, ITU; EY analysis

P
olicy calls

Setting up new administrations to coordinate the one -stop approval services -
coordinating and mobilizing local administrative resources by setting up new 
administrations can promote the orderly and rapid infrastructure construction.

Central coordination to reduce costs and accelerate infrastructure 
construction - it is often difficult to advance implementation without active 
�k�m�h�h�g�j�l���Y�f�\���j�]�k�h�g�f�k�]���^�j�g�e���d�g�[�Y�d���_�g�n�]�j�f�e�]�f�l�k���l�g���l�`�]���[�]�f�l�j�Y�d���_�g�n�]�j�f�e�]�f�l�k�Ì��
connectivity policies. In such cases, the central government can mobilize and 
encourage local governments through administrative measures and incentives to 
align their targets and implementation policies.

1

2
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Ubiquity Connectivity boosts economy 
with increasing marginal benefits 

The Long Tail theory suggests that digitalization 
reduces distribution costs, leading to a cumulative 
value-added effect. Consumers can easily discover and 
choose diverse products, allowing the niche demand in 
the market to aggregate and form an economic force 
that cannot be ignored.

�X Brazil and Bangladesh leveraged the low marginal 
costs and geographic reach of Ubiquitous 
Connectivity to revitalize previously untapped 
populations through large -scale vocational 
education and job matching, quickly unlocking 
substantial human capital.

As George Gilder1�Å noted, expanding connectivity and 
advancing broadband technology increase the 
marginal value of networks. 

�X Uzbekistan and Nigeria leveraged e -commerce 
and smartphone penetration to increase 
economic interactions among long -tail 
populations, unleashing remarkable value creation.

The value of the network grows exponentially with 
the number of users connected to the Internet, 
while the impact of the network on the economy 
and society grows with its accessibility, argues 
George Gilder.

Long Tail theory

Long Tail theory points out that in a digital and 
networked business environment, the cost of 
product distribution has decreased. As a result, 
consumers can easily access a wider range of 
choices. This leads to the demand curve extending 
into the niche markets at the tail, creating what is 
known as the " long tail." The cumulative demand 
in the tail could potentially surpass that of the 
mainstream market.

1) George Gilder is a highly influential investor, author and economist. He is a key advocate of supply-side economics and his visionary ideas resonate in

discussions on economic growth and the future of technology. He is the author of several notable works, including Wealth and Poverty.

Source: EY analysis

Network effect 

Long Tail theory 

Network effect 

Figure 10: Relationship between the marginal effect of network accessibility and incremental value

Ubiquitous Connectivity 
boosts economy

Increasing  marginal 
benefits

Not "decreasing "

Cumulative added 
value

Not "one-time"

External 
increment
Not "zero sum"

Marginal cost 

Accessibility of network

Value

Network effect: 

The value of the 
network grows 
exponentially with 
the number of 
users connected to 
the Internet

Long Tail theory:

Increasing access to 
the Internet will drive 
down marginal costs, 
and the cumulative 
demand in incremental 
niche markets will far 
exceed that in 
mainstream markets
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Chapter 3

Ubiquitous Connectivity 
for social inclusivity and 
unity



Inclusive growth is the path towards 
sustainable economic development
ICT is profoundly affecting and reshaping the 
economic and social development of countries. 
Economic growth is an important approach to leading 
�Y���[�g�m�f�l�j�q���l�g�o�Y�j�\�k���h�j�g�k�h�]�j�a�l�q���Y�f�\���a�e�h�j�g�n�a�f�_���h�]�g�h�d�]�Ì�k��
living standards.

However, excessive pursuit of economic growth tends 
to cause unbalanced development, such as uneven 
distribution of resources and widening income gaps, 
with certain groups and regions being left behind and 
not being able to enjoy the development dividends. 
This not only undermines the original intension of 
economic development, but weakens the sustainability 
of economic growth. Therefore, inclusive development 
is particularly important.

Inclusive development focuses not only on 
quantitative growth of the economy but also on the 
quality and sustainability of development. A major 
agenda for governments around the world is to think 
about how to maintain sustainable development while 
achieving inclusive development where all people 
share in its benefits.

HDI is a key indicator of inclusive 
development
Inclusive development covers people, social, 
economic and other dimensions with multiple 
indicators. The Human Development Index (HDI), is 
one of the most widely recognized indicators, and is 
�m�k�]�\���l�g���[�g�e�h�j�]�`�]�f�k�a�n�]�d�q���Y�k�k�]�k�k���Y���[�g�m�f�l�j�q�'�j�]�_�a�g�f�Ì�k��
development in three dimensions : health and 
longevity, knowledge acquisition and living 
standards .

Ubiquitous Connectivity brings the rapid 
improvement in all dimensions of HDI
Ubiquitous Connectivity is an enabler in the three 
major areas of health, education and living standards.
It promotes inclusive development by sharing 
resources, transcending space, lowering thresholds 
and creating opportunities (Figure 11). It transcends 
time and space to enable the distribution and sharing 
of high -quality resources. This will narrow the 
development gap between regions and allow for 
more people to share in the benefits of economic 
development.

Figure 11: Ubiquitous Connectivity drives development in the three dimensions of HDI - health, 
education and living standards

�X Ubiquitous Connectivity 
effectively alleviates the 
shortage and uneven 
distribution of medical 
resources, improves the 
efficiency and reduces the 
cost of medical services, thus 
underpinning the improvement 
�g�^���j�]�k�a�\�]�f�l�k�Ì���`�]�Y�d�l�`�&

Transcend space -
distance education
�X By breaking geographical 

restrictions, Ubiquitous 
Connectivity enables the 
reallocation of high -quality 
educational resources. This will 
narrow the education gap 
between urban and rural areas, 
and improve national education 
popularization and quality.

Sharing resources - telehealth1

2

Lowering threshold - balancing 
resources among regions

Creating opportunities -
inclusive finance
�X Ubiquitous Connectivity makes 

financial services accessible to 
a wider range of people. This 
will narrow the wealth gap, 
facilitate the efficient flow and 
allocation of funds, and 
contribute to further 
improvements of living 
standards.

�X Extensive ICT infrastructure is 
the key to improving living 
standards, as it helps narrow 
resource gaps and digital 
divides among regions and 
boost development in remote 
�Y�j�]�Y�k�$���l�`�m�k���a�e�h�j�g�n�a�f�_���j�]�k�a�\�]�f�l�k�Ì��
overall quality of life.

3

4

Source: EY analysis

3 Ubiquitous Connectivity fuels inclusive economic 
growth and promotes benefit sharing

Health

Education

Living
standards
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Telehealth is essential for inclusive development in 
developing countries. It can alleviate the adverse 
impact of shortages and uneven distribution of 
medical resources, improve the efficiency of medical 
services and reduce medical costs. Therefore, it will 
�h�j�g�e�g�l�]���e�]�\�a�[�Y�d���]�i�m�a�l�q���Y�f�\���a�e�h�j�g�n�]���h�]�g�h�d�]�Ì�k���`�]�Y�d�l�`��
and wellbeing.

The development of telehealth depends on sound ICT 
infrastructure and supporting policies, which are key 
to enhancing the capability and standard of 
telehealth services.

With Ubiquitous Connectivity, telehealth is becoming a 
key force in better leveraging advanced experience 
and optimizing the efficiency of medical cares through 
resource sharing:

�X Ubiquitous Connectivity supports digital 
management platforms, which rapidly facilitate the 
widespread adoption of advanced medical practices.

�X It secures more flexible, standard, secure and 
efficient medical information transfer, which will 
optimize the operational efficiency of medical 
organizations.

Telemedicine uses ICTs to overcome 

geographical barriers, and increase access to 

health care services. This is particularly 

beneficial for rural and undeserved 

communities in developing countries �±

groups that traditionally suffer from lack of 

access to health care.

World Health Organization, 2010

3.1 Ubiquitous Connectivity enables equal access to 
healthcare services through telehealth

"
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Case study

Health equity through technology: South 
Africa enhanced welfare despite resource limit

1) South Africa eHealth Strategy 2012 -2016A
Source: Vula, Datareportal, WHO, Government documents, World Bank, ITU; EY analysis

South Africa achieved sharp growth in longevity despite 
limited medical resources

B
ackground

M
easures

Health digitalizing and infrastructure development are two 
key engines

In South Africa, the average number of medical 
specialists per 100,000 people is only 5.5. The 
consultation costs for patients with doctors and 
specialists is high. Rural patients in particular 
struggle to access the right medical care due to 
long distances and high traffic costs. Moreover, 
disparate medical systems in different regions lack 
connectivity and interoperability.

To solve these problems, the South African 
government implemented the eHealth Strategy in 
2012, which aims to promote the development of 
digital health.

Life expectancy increased rapidly in South Africa 
from 2010 to 2020.

56
57

65

2000 2010 2020

Source: WHO

Figure 12: Life expectancy at birth (year(s)) in 
South Africa

Digital health

�X In 2012, the National Department of Health (DoH) released its first 
National eHealth Strategy 1), highlighting the importance of health 
information systems and noting ICT as a key mechanism for achieving 
this goal. Ten strategic priorities were proposed, including standards and 
interoperability, ICT strategy, applications and tools to support 
healthcare delivery, governance and regulation.

Ubiquitous Connectivity development

�X In 2013, South African government launched SA Connect project with 
the goal of providing broadband with transmission speeds of 100 Mbps 
by 2030 to public healthcare and other systems. This aims to promote 
the use cases in health, education and government services to create an 
inclusive information society.

�� Phase I (2014 -2021): Around US$650 million was invested in ICT, 
connecting 970 public facilities (mainly in medical organizations and 
schools).

�� Phase 2 (after 2022): Planned to invest approximately US$480 
million into ICT infrastructure, to provide broadband connection to 
another 35,000 public facilities in 44 municipalities.

Regulation

�X The Health Professions Council of South Africa (HPCSA) has issued the 
Code of Ethics for Telehealth, the Guidelines for the Practice of 
Telehealth and other regulations on telehealth to ensure its healthy 
development.
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72% of South African 

healthcare workers are on 

Vula, where one doctor can 

handle up to 120+ referrals 

per day, reducing non -

essential referrals by 31%, 

and allowing rural doctors 

to address 80% of clinical 

treatment demands.

More than 3,000 medical 

practitioners provide online 

consultation services on 

RecoMe. Monthly visits and 

orders processed on the 

platform are around 

200,000 and 100,000 

respectively.

MomConnect has more 

than 3 million women 

registered, accounting for 

80% of the number of 

maternal deliveries in 

healthcare organizations 

nationwide. It covers 95% 

of clinics, with more than 

30,000 nurses registered.

Vula has brought every field 

of specialist cares to rural 

areas. Patients now have 

access to specialist cares 

they never had before.

I can now make an 

appointment easily on 

RecoMed and get replies 

almost instantly, without 

bothering to travel.

MomConnect teaches me 

how to feed and care my 

child properly. I can also 

contact my nurse through 

MomConnect, reassuring 

me very much.

One of the first healthcare 

workers using Vula

A RecoMed user from a 

remote area

A mother from Cape Town

Source: Vula, Datareportal, WHO, Government documents, World Bank, ITU; EY analysis

R
esults

Telehealth applications are booming and rolling out rapidly 
on the strength of Ubiquitous Connectivity  

Vula, a remote referral 
and information exchange 
platform

Launched in 2014, it is 
designed to connect 
healthcare professionals 
for the sharing of patient 
information 

The platform provides high -
quality, low -cost and 
readily accessible 
telehealth services. For 
example, rural doctors may 
send images of patients to 
specialists for advice.

RecoMed, an online 
medical appointment and 
consultation platform 

Established in 2013, it is 
the largest and fastest 
growing online healthcare 
service booking platform 
in South Africa.

The platform helps 
patients quickly find and 
schedule appointments 
with high -quality 
healthcare service 
providers, and supports 
remote virtual diagnosis 
and treatment.

MomConnect, a maternal 
and infant information 
statistics and messaging 
platform

It was developed by the 
National DoH through 
Public-Private Partnership 
in 2014, and integrated 
into the Central Health 
Information System.

The platform sends advice 
on delivery and newborn 
care to mothers via 
WhatsApp and collects 
feedback from mothers to 
improve services.

Exemplary cases

" ""
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1) Universal health coverage (UHC) Service Coverage Index: a single summary measure set by the WHO by combining 
14 tracer indicators of service coverage; 2) Maternal mortality ratio: the number of maternal deaths per 100,000 live 
births during the same period
Source: WHO, World Bank, Government documents, Desk research; EY analysis

�X Since 2012, South Africa has seen significant improvements in healthcare service 
coverage, medical support in rural areas, maternal care and many other areas, which 
in turn have contributed to a substantial increase in life expectancy in South Africa.

�X By the end of 2023, 100% of hospitals and 87% of primary healthcare centers in 
South Africa were connected to the Internet.

P
olicy calls

Proportion of rural clinics 
receiving specialist 
supports

Internet 
penetration

UHC service coverage 
index1)

Maternal mortality 
ratio 2)

41%
(2010)

63
(2010)

25%
(2012)

164.4
(2012)

74.7%
(2023)

71
(2021)

40%
(2023)

126.8
(2020)

Industrial digitization goals aligned with ICT strategy �Çsynergize the National 
�<�g�@�Ì�k���]�@�]�Y�d�l�`���k�l�j�Y�l�]�_�q���Y�f�\���l�`�]���A�;�L���a�f�^�j�Y�k�l�j�m�[�l�m�j�]���k�l�j�Y�l�]�_�q���g�^���K�9���;�g�f�f�]�[�l��
project.

Setting aside special funds to drive network building by demand �Çthe ICT 
infrastructure strategy of South Africa fully considers market demands and sets 
budgets for building the public healthcare information system at the planning 
stage.

Enhanced regulation and legislation �Çcontinuously issue and update rules and 
regulations on telehealth to further promote the healthy development and wide 
application of telehealth.

1

2

3
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Distance education transcends time and space to 
provide more people with access to education. This 
will narrow education gap between regions, improve 
educational equity and boost the harmony and 
stability of society. At the core of distance education 
lies wide ICT infrastructure coverage that ensures 
easy access to knowledge through distance education 
at any time and place. This is crucial for developing 
countries to improve accessibility of distance 
education and enhance the overall level of education.

Ubiquitous Connectivity transcends time and space 
and accelerates the popularization of higher education:

�X Sharing of quality educational resources provides 
students in various regions with high -quality 
learning content.

�X Students are no longer limited by time and space. 
They can study independently anytime anywhere, 
with improved learning flexibility and efficiency.

3.2 Ubiquitous Connectivity promotes distance 
education to narrow gaps among regions

I tend to think that open and distance 

education is a flexible way to conduct 

education. In my opinion, the features of 

distance education include that it gives 

students the flexibility over when, where 

and at what pace they learn.

President of the International Council for Open 

and Distance Education, 2004

"
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Case study

Smart for equality: Malaysia's digital journey to 
primary education inclusiveness

1) Pelan Jalinan Digital Negara;

Source: Government documents, World Bank, OECD, UNDP, FrogAsia, Our World in Data; EY analysis

Public -private collaboration fuels ICT development, 
empowering elementary education

General contractor tender

�X In 2011, the government issued a general contractor tender for the 
construction, operation and application of the 1BestariNet program with 
funding of nearly US$1 billion. The tender aims at equipping 10,000 
primary and secondary public schools across the country with free 
private 4G Internet connections of up to 10 Mbps, teaching equipment 
and Virtual Learning Environment (VLE). Operator YTL won the bid for 
the tender.

Open cooperation

�X In 2019, three operators, Telekom Malaysia Berhad, Celcom Axiata 
Berhad and Maxis Broadband Sdn Bhd, took over as network services 
�h�j�g�n�a�\�]�j�k���^�g�j���Y�d�d���k�[�`�g�g�d�k���a�f���j�]�k�h�g�f�k�]���l�g���l�`�]���_�g�n�]�j�f�e�]�f�l�Ì�k���[�Y�d�d���^�g�j���g�h�]�f��
cooperation.

�X In 2020, more external vendors were introduced. The government 
launched the digital platform DELIMA jointly developed with several 
companies as a supplement and extension to the 1BestariNet program, 
to provide more digital learning applications, teaching resources and 
parental support services.

Network support

�X In 2020, Malaysia released a new digital connectivity initiative 
JENDELA1), with a total investment of over US$4 billion. The initiative 
aims at realizing fiber -optic network coverage for 70% of schools by 
2022 through a mix of fixed network and mobile network.

M
easures

Malaysia has long been committed to building smart 
schools
Malaysia has been committed to the development and improvement of the national 
education system. The country proposed to build "smart schools" in 1997 with the aim of 
improving quality and efficiency of education by leveraging ICT. The Malaysian Smart 
Schools Initiative (MSSI) was proposed to provide broadband Internet of 1 -4 Mbps for 
10,000 schools nationwide from 1999 to 2010 through the SchoolNet program.

As the network speed and effectiveness of the SchoolNet program fell short of 
expectations, the government launched the 1BestariNet program in conjunction with 
operators in 2011 to replace the SchoolNet program and improve the quality and 
efficiency of education.

B
ackground
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�)�!���H�A�K�9���a�k���l�`�]���G�=�;�<�Ì�k���H�j�g�_�j�Y�e���^�g�j���A�f�l�]�j�f�Y�l�a�g�f�Y�d���K�l�m�\�]�f�l���9�k�k�]�k�k�e�]�f�l�$���o�`�a�[�`���e�]�Y�k�m�j�]�k���)�--year-�g�d�\�k�Ì���[�g�e�h�]�l�]�f�[�]

in reading, mathematics and science, reflecting the level of basic education;  2) The Atkinson index measures 

inequality on a scale from 0 to 1. Higher values indicate higher inequality. Inequality is measured here in terms of the 

number of years adults older than 25 participated in formal education; 3) Research and development

Source: Government documents, World Bank, OECD, UNDP, FrogAsia, Our World in Data; EY analysis

R
esults

P
olicy calls

Government -led R&D3) and promotion - the Malaysian government plays a leading 
role in promoting digital education, and actively participates in its implementation and 
�m�h�_�j�Y�\�]���l�g���[�j�]�Y�l�]���Y���d�]�Y�j�f�a�f�_���h�d�Y�l�^�g�j�e���l�`�Y�l���Y�d�a�_�f�k���o�a�l�`���l�`�]���[�g�m�f�l�j�q�Ì�k���[�g�f�\�a�l�a�g�f�k�&

Flexible use of construction methods - based on needs at different stages, the 
government improves the construction of networks and platforms through various 
methods, such as general contractor bidding and open cooperation, to realize the 
iterative upgrading of distance education platforms.

1

2

Number of schools 
covered by 4G network

0
(2011)

8,125
(2022)

Expected results of 
1BestariNet program 24%

Improvement in 
science score

20%

Improvement in 
mathematics score

Education inequality 
index2)

0.15
(2011)

0.11
(2020)

PISA1) growth rate
(2010 -2020)

5.0%
World average

-2.46%

Mathematics 

1.1%
World average

-2.62%

Science
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Case study

Outpacing 30 years in a decade: Turkey leads 
Eurasia in universalization of higher education

1) Gross enrollment ratio = ratio of the total population enrolled in higher education to the eligible school -age

Population; 2 ) PPP: Public-private partnership 

Source: Government documents, World Bank, ITU; EY analysis

Digital leap: Fixed -broadband upgrade significantly 
enhances the accessibility of distance education

Expand coverage

�X Overseas financing and PPP 2�Å: As a prioritized sector, ICT attracted 
US$19 billion of foreign investment for infrastructure construction from 
2003 to 2022, of which US$4.3 billion was generated through PPP 
models.

�X Regulatory holiday for fiber -optic access: In 2011, in order to 
promote fiber -optic networks, the Turkish Information and 
Communications Technology Authority decided not to include fiber -optic 
connection services in market analyses for a period of five years, or until 
fiber -optic network subscribers accounted for 25% of all fixed broadband 
subscribers. The authority will also not conduct additional supervision on 
�L�m�j�c���L�]�d�]�c�g�e�Ì�k���^�a�Z�]�j-optic connections in light of its market dominance.

�X Infrastructure sharing: Operators with significant market influence are 
required to share infrastructure. Penalties will be imposed on any who 
refuse to ensure effective market entry and sustained and healthy 
competition.

M
easures

�<�a�k�l�Y�f�[�]���]�\�m�[�Y�l�a�g�f���\�j�a�n�]�k���j�Y�h�a�\���a�e�h�j�g�n�]�e�]�f�l�k���a�f���L�m�j�c�]�q�Ì�k��
popularization of higher education
Turkey has long been committed to popularizing higher education across the country, but 
it made unsatisfactory progress from 1980 �Ç2010, when most higher education 
institutions were still offline. The gross enrollment rate 1) of higher education rose from 
less than 10% to 57% over this period, close to but lower than the average seen in Europe 
and Central Asia.

With the introduction of distance education in 2011, the country rapidly scaled up and 
saw leapfrog development in terms of inclusive higher education, reaching and 
surpassing the achievements it had made over the past three decades in just ten years. 
In 2021, Turkey reported the second highest gross enrollment rate of higher education in 
Europe and Central Asia and the fastest growth rate in the region in 2010 �Ç2021.

B
ackground

Empower applications

�X Higher accessibility of distance education: In 2011, the Distance 
Education Committee was established to approve the setup of distance 
education majors. It has approved up to 30% of courses to be provided in 
the form of distance education. In 2020, the country obtained a loan of 
US$160 million from the World Bank to support its distance education 
programs.
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Source: Government documents, World Bank, ITU; EY analysis

Flexible and diversified financing strategies �Çattract overseas investment by 
applying for loans from international financial institutions or PPP to build ICT 
infrastructure in the face of domestic budgetary shortfalls.

A market with healthy competition �Çadopt two -pronged approach of regulatory 
holidays and penalties to lower barriers and mobilize market resources while 
promoting fair market competition.

Dedicated government authorities to oversee the execution of use cases �Çset up 
dedicated government authorities (such as a committee or working groups) to set 
goals and develop specific policies and regulations for the implementation of 
Ubiquitous Connectivity use cases.

1

2

R
esults

P
olicy calls

Before 
popularization of 
higher education

Before the launch 
of distance 
education

After popularization 
of distance 
education

Gross enrollment 
rate of higher 
education

7%
(1981)

56.8%
(2010)

(2021)

Fixed broadband 
subscription ratio

9.7%
(2010)

22.3%
(2021)

125.8%
(2021)

3
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Lowering thresholds and creating 
opportunities are key
Higher living standards in remote areas are based on 
the foundations of improved infrastructure, balanced 
resources between regions, and opportunities for 
more people to access resources. While strengthening 
such foundations, there is still a need to explore more 
development paths and create abundant opportunities 
for remote areas, which could narrow the gaps 
between the rich and poor and engage them in waves 
of economic development .

Inclusive digital infrastructure and skills 
lowers development hurdles for all
Developing countries, by improving ICT infrastructure 
in remote areas, can effectively balance resource 
allocation between regions, narrow the digital divide, 
and make high-quality resources more accessible, thus 
�a�e�h�j�g�n�a�f�_���h�]�g�h�d�]�Ì�k���i�m�Y�d�a�l�q���g�^���d�a�^�]�&���A�l���a�k���Y�d�k�g���]�k�k�]�f�l�a�Y�d���l�g��
raise digital literacy while investing in ICT 
infrastructure. The dual measures of improving 
infrastructure and raising digital literacy will deliver 
significant benefits.

Ubiquitous connectivity helps remote areas break 
down barriers to the outside world, opens the door for 
them to ride the waves of economic development, and 
lays a solid foundation to raise their incomes. 

It also contributes to reducing the number of 
impoverished people and improving overall living 
standards and underpins inclusive development .

Financial inclusion creates more 
opportunities in remote areas
Financial inclusion is a vital force for promoting 
economic development and social equity. Innovative 
financial products and services enable more residents 
in remote areas to access convenient and efficient 
financial services. This can effectively narrow the rich -
poor gap and balance economic development. 
However, developing countries are struggling to 
realize financial inclusion, with problems such as 
inadequate infrastructure, low levels of technology, 
inadequate rules and regulations, and poor coverage 
of financial services, all of which constrain their in -
depth development of financial inclusion.

The widespread uses of Ubiquitous Connectivity has 
reinvigorated financial inclusion:

�X Ubiquitous connectivity enables wider provisioning 
of financial services in remote areas, making 
financial services more accessible.

�X Ubiquitous Connectivity also improves the 
efficiency and quality of financial services, provides 
a wider range of financial products and services 
and promotes balanced economic development.

40

3.3 Ubiquitous Connectivity promotes economic 
participation and national wellbeing



Case study

�K�e�Y�j�l���n�a�d�d�Y�_�]�k�2���F�a�_�]�j�Ì�k���j�m�j�Y�d���\�a�_�a�l�Y�d��
transformation unlocks national potential

1) Food and Agriculture Organization of the United Nations; 2) United Nations Educational, Scientific and Cultural

Organization; 3) World Health Organization

Source: Government documents, World Bank, ITU; EY analysis

�J�m�j�Y�d���\�a�_�a�l�Y�d�a�r�Y�l�a�g�f���[�g�m�d�\���Z�]���Y�f���Y�f�k�o�]�j���l�g���F�a�_�]�j�Ì�k��
population pressure
Niger, a landlocked country in the arid Sahel region of West Africa, faces the dual 
challenges of extreme climates and complex population distribution. Over 81% of its 
people reside in rural areas, where urbanization is progressing slowly. Despite the 
population's rapid growth and young average age, the scarcity of educational resources 
severely limits the growth of human capital.

�A�f���*�(�)�/�$���F�a�_�]�j���k���K�q�k�l�]�e�Y�l�a�[���;�g�m�f�l�j�q���<�a�Y�_�f�g�k�l�a�[��� �K�;�<�!���j�]�h�g�j�l�]�\���F�a�_�]�j�Ì�k���l�`�j�]�]���h�j�a�f�[�a�h�Y�d��
development bottlenecks: low rural productivity, insufficient human capital, and weak 
governance in key sectors. These challenges are exacerbated by irrigation problems, 
limited adoptions of new technologies, inadequate skill training, and lack of public services. 

In response to these challenges, Niger has embarked on a journey to enhance productivity 
in rural areas by leveraging digital technology. The country aims to turn the population 
crisis into an opportunity by providing public digital products, services, and online 
educational resources, laying the groundwork for a revitalized and resilient economy.

B
ackground

Uniting global forces to build smart villages

�X Collaborating with global partners to build smart villages 
project: In August 2018, the Nigerien government, in 
partnership with ITU, FAO 1), UNESCO2), WHO3) and the World 
Bank, launched the "Niger 2.0" Smart Villages Project. This 
initiative aims to expand internet access and bring digital 
services to key sectors, including education, health, 
agriculture and commerce.

M
easures

�X National strategy guidance: In 2016, the President launched the "Renaissance Act II 
Plan" aimed at improving public services by enhancing digital -communication quality 
across society, while also introducing the "Niger 2.0" strategic vision.

�X Dedicated agency execution: The National Agency for Information Systems (ANSI) 
was established to implement these initiatives, which cover e -governance, digital skills 
promotion, and smart village projects. ANSI operates under the President's supervision 
to ensure the effective execution of the plans.

Figure 13: Building Smart 
Villages: A Blueprint �ÈITU

A glimpse of "Niger 2.0" Smart Villages Project

The project multiple communication technologies, including mobile broadband and 
Wi-Fi hotspots, to provide network connectivity to remote rural areas, supporting the 
following applications:

�f Digital literacy promotion: Establishing digital centers to provide 
digital services to community residents, enhancing their digital literacy .

�f Innovative application deployment: Developing and distribu ting  
specially designed applications installed on tablets, which will be 
provided to communities to offer digital services in education, health 
and agriculture .
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�f Accessible local Wikipedia: Install microservers with at least 
500GB storage capacity to regularly update and provide localized 
Wikipedia information, accessible via community tablets, to support 
the development of education, health, and agriculture

�f Financial inclusion: Promot ing the digitalization of payments for 
agricultural product purchases and expand ing the adoption of 
digital payment methods. While established a fintech platform, 
managed by the Central Bank of West African States, ensures 
financial inclusion.

Expanding network coverage to bridge the digital divide - extend coverage 
to more unconnected rural areas, fostering equal connectivity and laying a 
solid foundation for future initiatives.
Leveraging global resources - collaborate extensively with international 
organizations, combining national efforts with global resources to advance the 
smart rural development process.
Integrating digital literacy and services at the community level - provide 
comprehensive digital services and connectivity within local communities, 
ensuring effective implementation of the strategy and achievement of its 
goals.

1

2

3

R
esults

Percentage of the 
population covered by
mobile broadband signal (3G 
and above)

65.3%
(2018)

76.6%
(2023)

Number of villages, 
previously with no mobile 
broadband coverage, served 
with mobile broadband 
under the project

0
(2018)

364
(2023)

Number of mobile money 
accounts (million)

Mobile broadband (3G and 
above) penetration rate

5.3%
(2018)

35%
(2023)

Number of people trained 
with  digital skills or 
knowledge under the 
project

0 
(2018)

198 ,021
(2023)

3.04
(2018)

8.19
(2023)

Average annual GDP 
growth rate

0.3%
(2014 -2018)

1.7%
(2018 -2023)

P
olicy calls

Source: Government documents, World Bank, ITU; EY analysis
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Case study

Bridging prosperity: Thailand narrowed rural -
urban income gap through connectivity

Source: Government documents, World Bank, Datareportal, ITU; EY analysis

�J�m�j�Y�d���Z�j�g�Y�\�Z�Y�f�\���k�h�m�j�k���]�[�g�f�g�e�a�[���_�j�g�o�l�`���a�f���L�`�Y�a�d�Y�f�\�Ì�k��
countryside, outpacing national income trends
Unbalanced urban -rural development was a root cause of the wealth gap in Thailand. 
Apart from Bangkok Bay, which is highly urbanized, other areas are predominantly rural, 
with limited employment opportunities and low income levels due to a lack of industrial 
support.

Since 2016, the Thai government has implemented the Rural Broadband Internet Program 
- Net Pracharat - to expand the coverage of high -speed network in rural areas, creating 
more income opportunities for rural households. From 2017 to 2022, the compound 
annual income growth rate of rural Thai households reached 6.5%, much higher than the 
national average of 2.8% over the same period.

B
ackground

�L�`�Y�a�d�Y�f�\�Ì�k���_�g�n�]�j�f�e�]�f�l���Y�\�n�Y�f�[�]�k���\�a�_�a�l�Y�d���a�f�^�j�Y�k�l�j�m�[�l�m�j�]���Y�f�\��
literacy to unlock digital dividends

M
easures

Provision of infrastructure: Expanding digital infrastructure to 
all rural areas

1

�X Network development: In 2016, the 
government approved the Net 
Pracharat program, with an initial 
investment of approximately US$350 
million. This will provide high -speed 
broadband for uncovered areas and 
villages through wireless and fixed -line 
access points. The program aims to 
achieve high-speed network coverage 
across all villages.

�� Phase I (2017-2018): Implemented 
by the Ministry of Digital Economy 
and Society (MDES) of Thailand, 
covering 24,700 villages

�� Phase II (2019-2022): Implemented 
by the National Broadcasting and 
Telecommunications Commission 
(NBTC) of Thailand, covering nearly 
20,000 villages, including 3,920 
remote villages along the border

�� Phase III (2023-2027): Aiming to 
drive economic activities through the 
Internet and increase the proportion 
of digital revenue to 30% of national 
GDP

Figure 14. Number of villages with 

�Z�j�g�Y�\�Z�Y�f�\���A�f�l�]�j�f�]�l�$���L�`�Y�a�d�Y�f�\�Ì�k���E�<�=�K

Covering 74,987 villages 

nationwide

�z Urban area: 30,635 

villages

�z MDES: 24,700 villages

�z NBTC: 15,732 villages

�z NBTC: 3,920 villages

�X Open access: Any telecommunications service provider can apply to the NBTC for a 
license to connect to and use the Net Pracharat network free of charge. Such a license 
will also allow them to provide last -mile Internet services, facilitating infrastructure 
sharing and providing users with affordable Internet and free public Wi -Fi.

Expanding coverage 
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1) WSIS: World Summit on the Information Society

Source: Government documents, World Bank, Datareportal, ITU; EY analysis

R
esults

Long-term sustainability: promote digital literacy to unlock 
employment potential

2

Wang Tuan villagers sold 

pottery on the Internet to 

increase their income.

Dai Lang villagers sold 

agricultural products online 

with self -controlled pricing as 

they could bypass dealers who 

traditionally made significant 

profits from price differences.

Dealers used to procure 

agricultural products from 

farmers at 5 baht/kg and then 

sell in cities at 50 baht/kg, but 

now villagers can sell their 

agricultural products directly to 

cities over the Internet.

"

Chief of Dai Lang

Monthly income growth of 
villagers through pottery 
sales

+90,000~200,000 baht

Rural households 
income CAGR (2015 -2017)

4.5%
(2017 -2022)

6.3%

Internet 
penetration

53%
(2017)

85%
(2022)

46%
(2015)

Number of free Wi -
Fi users under Net 
Pracharat program

4.5 million
(2018)

Net Pracharat program won 
2019 WSIS1) Champion Award
(ICT infrastructure category)

Number of villages 
with broadband 
Internet

30,000
(2015)

75,000
(2022)

55,000
(2017)

10.48 million
(2022)

�G�f�]���l�`�a�j�\���g�^���l�`�]���[�g�m�f�l�j�q�Ì�k��
rural population

No. 1 of 284  

Before Phase I Phase II 

Empowering applications 
�X Popularization of digital literacy: Government authorities developed educational 

courses and related service applications to popularize Internet knowledge, issue 
government announcements, and initiate regional social interactions in order to 
eliminate inequality regarding Internet access, encourage and train residents to 
conduct business activities over the Internet, increase their income through online 
sales, access information online, and so on, all to improve quality of life.

�X E-commerce platform support: MDES, in cooperation with Thailand Post, developed 
an e-commerce platform with e -marketplace, e -payment, and logistics services to 
assist villagers with engaging in online business, such as selling their local products.
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Source: Government documents, World Bank, Datareportal, ITU; EY analysis

P
olicy calls

Targeted investment and preferential treatment for use in remote areas �Çthe 
government makes targeted investment in broadband networks in rural and remote 
areas in order to promote the full coverage and upgrading of infrastructure; 
meanwhile, operators are granted preferential policies for network access and use, 
reducing the cost of Internet access for villagers and improving Internet penetration 
rates.

Digital literacy is essential �Çthe government implements digital skills training, 
provides application platform support, and offers residents comprehensive support 
regarding Internet entrepreneurship and innovation. The government also 
encourages residents to actively conduct business via the Internet to increase their 
incomes.

1

2
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Case study

E-market empowerment: Connectivity spurs 
�j�]�n�a�l�Y�d�a�r�Y�l�a�g�f���l�`�j�g�m�_�`���;�`�a�f�Y�Ì�k���L�Y�g�Z�Y�g���N�a�d�d�Y�_�]�k

Source: Ministry of Agriculture and Rural Affairs of the PRC, China Internet Network Information Center (CNNIC), 

Alibaba Research Institute, Tanchang Government; EY analysis

M
easures

Ubiquitous Connectivity ignites rural vitality as Taobao 
Villages rise

�X Network development: In 2013, the State Council of China launched the 
"Broadband China" strategy, elevating network development to a national 
strategic priority. The plan aims to achieve comprehensive broadband 
network coverage across urban and rural areas by 2020.

�X Rural vitalization strategy: In 2018, the Chinese government introduced 
the Rural Vitalization Strategy, aiming to modernize agriculture and rural 
areas. This strategy focuses on improving infrastructure, nurturing new 
business entities, enhancing social services for small farmers and 
promoting the integration of the internet with agriculture to increase 
farmers' income and foster the integrated development of rural primary, 
secondary and tertiary industries.

Taobao Villages: A rural r�]�n�a�n�Y�d���Y�h�h�j�g�Y�[�`���o�a�l�`�a�f���;�`�a�f�Y�Ì�k��
rapid urbanization and economic growth
Since the Reform and Opening-up, China has undergone rapid urbanization , achieving 
significant economic growth. However, this progress has created imbalances between 
urban and rural development . Many rural areas face challenges such as aging populations, 
labor migration, and poverty.

In alignment with China's Rural Vitalization Strategy, Taobao Villages have played a 
crucial role in revitalizing rural economies through e -commerce platforms. These 
villages have created numerous job opportunities and boosted the sales of local specialty 
products. Typically located on the outskirts of cities, they leverage affordable land and 
labor, as well as convenient logistics and Internet infrastructure, to develop unique e -
commerce industry clusters.

B
ackground

Remarkable progress in ICT infrastructure construction1

Expanding coverage

�9�f���]�p�Y�e�h�d�]���g�^���k�m�[�[�]�k�k�2���L�Y�f�[�`�Y�f�_�Ì�k���]-commerce journey from 
poverty to prosperity

2

Expanding coverage

Located on the edge of Qinghai -Tibet Plateau and two mountains, the county used to 
suffer from unsalable agricultural products that resulted from the backward 
logistics and sales approaches. Since 2017, the local government has moved e -
commerce forward and benefited its agricultural products.

46

�X Dedicated local agency to support e -commerce development: In 2017, 
Tanchang established an E-commerce Public Service Center to provide one -
stop services in 32 areas including business registration, taxation, legal 
support, design and logistics to support local enterprises.

�X Logistics integration: The county integrated postal services and private 
couriers to form a joint third -party operations platform, optimizing delivery 
routes and improving efficiency in sorting and distribution processes. This 
integration resulted in annual cost savings of over 2 million yuan, laying a 
solid foundation for the rapid growth of local e -commerce.



Enhancing network coverage and quality to bridge the digital divide - expand 
coverage to more rural areas while continuously improving connection quality, and 
promoting equal development through equal connectivity.

One-stop e-commerce public services at grassroots level - implement digital skills 
training and providing comprehensive internet -based entrepreneurial support to 
encourage residents to actively engage in online business, driving income growth and 
prosperity.

The importance of logistics enhancement - connectivity ensures the flow of 
information, which is crucial for e -commerce development. However, improving rural 
logistics capabilities is key to the sustainable growth of Taobao Villages and their 
ability to export quality products.

Integrating information, capital and goods f lows to unlock the potential of rural
e-commerce - with Ubiquitous Connectivity, the integration of e -commerce, digital 
payments and logistics across China not only provides digital villages with platforms 
to expand sales but also creates robust market demand.

Source: Ministry of Agriculture and Rural Affairs of the PRC, China Internet Network Information Center (CNNIC),

Alibaba Research Institute, Tanchang Government; EY analysis

P
olicy calls
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2

R
esults

Broadband penetration 67%
(2014)

100%
(2022)

Online sales of agricultural 
products in Tanchang 
(million RMB)

0.5
(2014)

15.7
(2022)

Number of e-commerce 
stores

661
(2014)

1,431
(2022)

Per capita disposable 
income (RMB)

3,252
(2014)

9,280
(2022)

Rural internet 
penetration rate

~60%
(2014)

100%
(2022)

Average fixed broadband 
speed (Mbps)

4.25
(2014)

71.7
(2022)

Agricultural product online 
retail sale (billion RMB)

1,000
(2014)

5,314
(2022)

Number of Taobao Villages 
in China

211
(2014)

7,780
(2022)

Rural per capita 
disposable income (RMB)

10,489
(2014)

20,133
(2022)

CAGR 8.5 %

4G mobile network 
coverage

43.6%
(2014)

99.9%
(2022)

1

4

Outcomes of Tanchang

Nationwide impact
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Case study

1) People aged 15-24; 2) Calculated according to the exchange rates at the beginning of each year

Source: Rwanda Ministry of ICT and Innovation, Ministry of Education of Rwanda, Desk research; EY analysis

Expanding opportunities : ICT-led career development 
initiative
Rwanda's manufacturing sector is hampered by challenges such as a dense population, 
limited land, and its geography as a landlocked nation, making it difficult to achieve rapid 
growth and improve levels of employment. The nation faces a significant challenge with 
underemployment , with many young people trapped in low -paying jobs that offer little 
social protection. Moreover, a considerable portion of the workforce lacks the skills 
required by the market, further hindering economic progress.

In 2017, Rwanda launched the ICT Sector Strategic Plan, themed "Towards a Digital 
Enabled Economy," with the vision of leveraging information technology to create 
abundant and high-quality jobs. As a result, from 2014 to 2023, the underemployment 
rate among young people 1) dropped from 38.5% to 11.6%.

Improving youth employment through upskilling, job 
creation, and improved supply -demand matching

B
ackground

M
easures

�0�H�H�W�L�Q�J���W�K�H���Q�H�H�G�V���R�I���5�Z�D�Q�G�D�¶�V���\�R�X�W�K���Z�L�O�O���E�H���D���E�L�J���F�K�D�O�O�H�Q�J�H�����E�X�W��

presents an even bigger opportunity. We believe that young people 

hold our shared future in their hands, and that if they are prepared for 

the transition to work, the potential for progress is unlimited.

UNICEF Representative in Rwanda

"

Driving a positive cycle of connectivity through application 
implementation

1

In 2018, the "ICT Plan" was launched with an investment of approximately $160 
million 2). By 2024, the plan aims to promote network usage by improving fixed network 
household penetration to 50%, connecting 90% of public institutions to broadband 
internet, and achieving 90% internet penetration, by adopting following measures:

�X Affordable connected devices : Achieve a 97% mobile phone penetration rate

�X Promote e -payments and e -government: Ensure that 50% of online services are 
fully digitized

Implementing three -pronged digital empowerment to channel 
youth employment into digital service industry

2

Expanding coverage 

The Rwandan government issued the National Skills Development Employment 
Promotion Strategy (NSDEPS) aimed at enhancing citizens' skills, promoting 
employment and driving economic development.

Empowering applications 

Rwanda's tech tide: Lifting youth employment 
through digitalization
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Source: Rwanda Labor Market Information System, World Bank, ITU; EY analysis

�X Establishing the 
National Vocational 
Education Commission 
to Promote Vocational 
Education: From 2021 
to 2024, 
approximately $53 
million was invested 
into ICT infrastructure 
for Rwandan 
vocational schools. 
This covered fully 
digitizing curricula 
and related services, 
establishing 310 
computer labs, and 
converting 994 
training manuals to a 
digital format.

Digital vocational 
t raining supplies 

skilled labor

Exemplary case

Ojemba provides 
software development 
services to European 
companies in Rwanda 
by organizing training 
for local programmers.

�X Rwanda Development 
Board established an 
online job portal �ÈKora 
Job Portal.

�X Encouraging the 
development of 
human-resource-
integration agencies.

Digital platforms 
enhance supply -

demand matching
�X An e-commerce 

platform, RwandaMart, 
was established within 
the national postal 
service to help small 
and medium-sized 
enterprises expand 
their sales channels 
both locally and 
internationally. 

�X In partnership with 
Sawa Citi, a local 
supermarket chain, the 
government set up an 
e-commerce service 
center, offering 
training, customer 
support, product 
quality inspection, 
logistics and other 
services.

Digital service 
growth drives 

demand

R
esults

Population coverage (4G) 8%
(2014)

98.8%
(2023)

Fixed broadband 

subscription
3.8%
(2020) (2022)

18.7%

National vocational 

education program 

enrollment numbers

9,901
(2017)

103,555
(2022)

Youth underemployment 

rate

3.9 billion
(2014)

National vocational 

education program 

graduate employment rate

54.2%
(2020)

Service industry value 

added (USD)

38.5%
(2014)

CAGR 60%

CAGR 12%

63.8%
(2022)

7.5 billion
(2023)

11.6%
(2023)
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Source: Rwanda Labor Market Information System, World Bank, ITU; EY analysis

Focused implementation to create a positive cycle of connectivity �Çthe 
government focuses on developing digital service applications and expanding network 
terminals, and using connectivity demand to guide network construction.

Strategic leadership with dedicated agencies and a multi -faceted approach �Ça 
comprehensive and practical strategic execution framework has been established, 
with specialized agencies in each sector to ensure the quality of implementation.

Public -private collaboration and coordinated efforts �Çcollaboration established 
between government departments and private enterprises with specialized expertise 
to efficiently implement market services, avoiding inefficiency and waste.

1

2

P
olicy calls

3
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Case study

Source: Egyptian Government Information Center, Ministry of Communications and Information Technology of Egypt; 

EY analysis

High potential, low employment: Unlocking the power of 
women in Egypt is a pressing need
Egypt has made significant strides in promoting women's education, with female 
enrollment in secondary and higher education often surpassing that of males. However, 
such educational achievement starkly contrasts with women's participation in the labor 
market. Despite their educational attainment, women face higher unemployment rates 
and are predominantly engaged in unpaid or informal work, indicating that the emphasis 
on women's education has not translated into equal opportunities in the job market.

This disparity between educational outcomes and employment realities has become a 
significant barrier to Egypt's economic development. According to a 2014 study by the 
International Monetary Fund (IMF), the gender participation gap could result in a loss of 
up to 29% of Egypt's GDP . Enhancing women's economic participation and providing them 
with equal labor market opportunities to men are crucial for Egypt's pursuit of high -quality 
development.

Digital infrastructure fosters equality while policies nurture 
women entrepreneurs

B
ackground

M
easures Dual approach: Coordinated connectivity drives equal access1

�X Mobile network: In 2016, Egypt launched the second phase of its National 
Broadband Plan, aiming to achieve nationwide coverage of high -speed 4G networks 
for 99% of the population by 2021.

�X Fixed broadband: The Ministry of Communications and Information Technology 
(MCIT) initiated several projects to enhance the quality of fixed broadband and 
improve infrastructure. These efforts were divided into two main phases:

�� Strengthening infrastructure: From 2019 to 2022, around $830 million was 
invested to upgrade the backbone network and improve overall network 
efficiency. This investment increased the median fixed broadband speed to 
approximately 65 Mbps, an eightfold improvement compared to three years 
earlier.

�� Fiber optic expansion: After 2022, about $1.35 billion was invested to extend 
fiber optic networks across cities and 4,500 villages, covering roughly 58% of 
the population.

�K�l�j�Y�l�]�_�a�[���d�]�Y�\�]�j�k�`�a�h�2���9�\�n�Y�f�[�a�f�_���o�g�e�]�f�Ì�k���]�e�h�g�o�]�j�e�]�f�l2

Expanding coverage 

�X �F�Y�l�a�g�f�Y�d���k�l�j�Y�l�]�_�q���d�]�Y�\�a�f�_���o�g�e�]�f�Ë�k���]�e�h�g�o�]�j�e�]�f�l�2��2017 was declared the "Year 
of Women." Concurrently, the Egyptian Women's Union launched the Egyptian 
Women's Empowerment Strategy 2030 , focusing on four key areas to advance 
gender equality in the country.

Empowering applications 

Tech for her: Empowering women and 
advancing equality in Egypt
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Source: Egyptian Government Information Center, Central Agency for Public Mobilization and Statistics (CAPMAS),

National Council for Women, MSMEDA, World Bank, ITU; EY analysis

�X Widespread issuance of national ID cards to lay the foundation for social equality: 
The Egyptian government's Civil Status Sector, in collaboration with the National 
Council for Women, has been working to ensure that women across the country 
obtain national ID cards. This initiative aims to enable women to better access 
education, healthcare, financial services and other social services, as well as to 
participate in public rights such as voting in elections.

Grassroots empowerment: Leveraging digital technology to 
build strong communities3

Within the overarching strategic framework, the Ministry of Social Solidarity, the Social 
Development Fund, and local governments in Egypt have been promoting women's 
economic empowerment through targeted project -based initiatives. By 2022, over 
100,000 micro and small projects had been implemented, specifically designed to 
enhance the economic participation of women.

Empowering applications

The policy supports 
women's business 
development by 
collaborating extensively 
with international 
organizations to provide 
remote business skills 
training and consulting 
services for women.

The policy empowers 
women's business growth 
through financial services 
by investing in financial 
services specifically 
designed for women, 
offering digital inclusive 
finance to support 
entrepreneurial activities.

The Egyptian Micro, Small and 
Medium Enterprise Development 
Agency (MSMEDA) launched the 
"Aziza" project to support women 
entrepreneurs by providing 
technical and marketing training, 
hotline assistance and financial 
services, leveraging technology 
and the internet to promote 
economic and business equality.

Exemplary case

$48 million financial loans

Issued

99,200 women-led businesses

Funded

145,300 job opportunities

Created

Outcomes of 2022 �Ê

R
esults

Population coverage (4G)
0%

(2016)

98%
(2022)

Household Internet 
penetration

46.1%
(2016)

73.2%
(2022)
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1) Jobs lacking social security, labor rights and stable income

Source: Egyptian Government Information Center, Central Agency for Public Mobilization and Statistics (CAPMAS),

National Council for Women, MSMEDA, World Bank, ITU; EY analysis

Percentage of population 
using Internet

41.2%
(2016)

72.1%
(2022)

Female ID card coverage 77.7%
(2016)

~90%
(2022)

Percentage of vulnerable 
employment for females 1)

46.1%
(2016)

27.7 %
(2022)

Number of women with 
financial accounts

8.7 million
(2016)

18.3 million
(2022)

Female unemployment 
rate

24%
(2016)

18.4 %
(2022)

P
olicy calls

Building Ubiquitous Connectivity to bridge the digital divide �Çcoordinate fixed and 
mobile networks to establish Ubiquitous Connectivity across both urban and rural 
areas, fostering equal access and laying a solid foundation for future initiatives.

Collaborating with international organizations �Çengage in extensive cooperation 
with international organizations, harnessing both national efforts and global 
resources to ensure progress in women's empowerment.

Delegating authority to mobilize community strength �Çwhile Egypt's project -based, 
case-by-case approach to women's empowerment offers precise solutions, it faces 
challenges in scaling. Appropriately delegating authority to local governments and 
leveraging community wisdom and experience help facilitate the large -scale 
implementation of women's empowerment projects.

1

2

3
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Case study

From universal access to in -depth integration: 
Kenya's path to financial inclusion

1) Global Financial Inclusion Index 2023, Principal

Source: Government documents, World Bank, ITU; EY analysis

Inclusive finance helped Kenya reverse the inadequacy of 
financial coverage to become a model for all of Africa
Before 2007, Kenyans had low levels of Internet access and financial coverage. About 
80% of the population had no access to formal banking services and 38% had never used 
any form of financial services. Besides, traditional remittance services were costly and 
inconvenient.

Since 2007, Kenya have been pursuing financial inclusion through M -Pesa. After years of 
deepening financial services, M-Pesa has become one of the largest mobile payment 
systems in the world and is now available across Africa.

In 2023, Kenya ranked the first in Sub -Saharan Africa in the Global Financial Inclusion 
Index1).

Matrix approach drives affordable Ubiquitous Connectivity, 
strengthening the foundation for financial inclusion 

B
ackground

M
easures Expand coverage

�X Establishment of the universal service fund (USF): The USF was 
established in 2009 to subsidize communications services in uncovered 
areas. The sources of the fund include 0.5 �Ç1% in levies on the annual 
revenue of licensees, as well as appropriations from the government.

�X Government investment: Kenya initially invested over US$200 million 
in the construction of a fiber -optic backbone network covering 47 
counties across the country. It has also invested approximately US$500 
million per year in ICT since 2018.

Reduce coverage costs

�X Promoting fair competition: Kenya established the Communications 
Commission and the Ministry of Information and Communications in 
2009, to review and improve spectrum policies for efficient utilization of 
spectrum resources and to promote an open and level playing field.

�X Reducing maintenance costs: Around 2010, the government adopted 
measures such as legislations and the establishment of compensation 
mechanisms to prevent damages to optical fiber and protect ICT 
infrastructure.

�X Lowering spectrum charges: In 2011, the Communications Commission 
reduced frequency charges for mobile wireless access by an average of 
41% to incentivize mobile operators to expand their networks.

Policy supervision

�X More open policies: Since 2007, telecom operators have been permitted 
to offer mobile money services with no need to cooperate with banks.

�X Security supervision: The government listed cybersecurity as a key 
pillar to address cybercrime and security breaches, looking to ease user 
concerns about the security of mobile finance.
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1) Network Readiness Index 2023, Portulans Institute

Source: Portulans Institute, Government documents, World Bank, ITU; EY analysis

From universal access to innovative applications: M -Pesa 
�^�m�]�d�k���C�]�f�q�Y�Ì�k���a�f-depth integration
In 2007, Safaricom, a Kenyan mobile operator, cooperated with Vodafone to launch M -
Pesa, allowing users to transfer money via mobile phones without needing a bank account. 
Since then, M-Pesa has expanded from a basic financial service to reach all aspects of 
�h�]�g�h�d�]�Ì�k���d�a�n�]�k�$���k�m�[�`���Y�k���^�a�f�Y�f�[�a�Y�d���d�g�Y�f�k�&���A�l���`�Y�k���Y�d�k�g���^�Y�[�a�d�a�l�Y�l�]�\���^�Y�a�j���Y�[�[�]�k�k���l�g���^�a�f�Y�f�[�a�Y�d��
resources and the integration of vulnerable groups into economic development.

Phase II (2015 -)2

�X Upgrading the platform and building an 
ecosystem with banks, enterprises, governments 
and other organizations to expand financial 
services such as payment and loans

�X Covering various sectors to shorten time and 
lower costs of financial approvals

�X Fuliza, a credit payment tool that went live in 
early 2019, lent about US$2.4 billion in 2020, 
achieving a tenfold increase.

Phase I (2007 -2015)1

�X Provision of basic savings 
and remittance services

�X Growing user base 
exceeding 20 million

Widening the coverage of 
basic remittance services

Diversifying financial services

R
esults

Ubiquitous Connectivity leads to significant 
achievements in finance inclusion, narrowing income gap
�f Phase I results: Popularization of basic mobile networks boosted the scale of 

financial coverage
Fee reduction across basic mobile networks accelerated the rapid scaling up of basic 
financial services. According to United Nations research, every 10% increase in per 
capita remittances could reduce the number of people living in poverty by 3.5%.

�f Phase II results: Mobile network upgrading dramatically improved capabilities of 
financial inclusion
With the continuous upgrading of mobile broadband networks, Kenya ranked first in 
Africa in the network readiness index in 2023 1). Meanwhile, M-Pesa transacted 36 
�l�j�a�d�d�a�g�f���k�`�a�d�d�a�f�_�k���a�f���*�(�*�*�$���f�]�Y�j�d�q���l�`�j�]�]���l�a�e�]�k���C�]�f�q�Y�Ì�k���?�<�H�$���o�`�a�[�`���k�a�_�f�a�^�a�[�Y�f�l�d�q���j�]�\�m�[�]�\��
�C�]�f�q�Y�Ì�k���a�f�[�g�e�]���a�f�]�i�m�Y�d�a�l�q�$���Z�j�a�f�_�a�f�_���a�l���[�d�g�k�]�j���l�g���l�`�]���Y�n�]�j�Y�_�]���d�]�n�]�d���g�^���k�m�Z-Saharan 
Africa.

Mobile network 
coverage

92% 2G
(2015)

77%2G
(2007)

Phase I Phase II

Number of mobile 
network users 
(million)

37.7 
(2015)

65.1
(2021)

11.3
(2007)

(2022)
97%4G
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Source: Portulans Institute, Government documents, World Bank, ITU; EY analysis

Income 
inequality index 

45.1
(2010)

Sub-Saharan Africa 
39.6

39.6
(2021)

Sub-Saharan Africa 
39.3

51.6
(1981)

Sub-Saharan Africa 
45.4

Financial 
coverage

(2015)

69%
(2022)

84%
(2006)

26%

Number of active 
M-Pesa users 
(million)

20
(2015)

32
(2022)

2 
(2008)

P
olicy calls

Establishment of USF to enhance coverage �Çset up USF including charges from 
licensed operators and government funding to enhance coverage by funding 
communications services in uncovered areas.

Strategic leadership with dedicated agencies and a multi -faceted approach �Ç
establish a comprehensive and practical strategic execution framework, with 
specialized agencies in each sector to ensure the quality of implementation.

Fair and healthy competition among operators �Çstrengthen regulations to ensure 
the efficient utilization and fair allocation of spectrum resources, and promote fair 
market competition.

Taking the lead to break business boundaries �Çallow telecom operators to offer 
mobile money services and break free from investment/business restrictions for 
leading ICT companies.

Guiding healthy development of the sector �Çimplement more stringent network 
security supervision, ease user concerns, and create a favorable development 
environment.

1

2

3

4

5

Phase I Phase II
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Ubiquitous Connectivity enhances 
personal development

Ubiquitous Connectivity lowers the barriers of 
geography and time, reducing the cost of accessing 
information and services. This strengthens public 
services like education and healthcare, promotes 
equitable resource distribution, and expands personal 
growth opportunities. South Africa's telemedicine, 
Malaysia's "Smart Schools," and Turkey's scalable 
distance education have all flourished thanks to 
Ubiquitous Connectivity.

Ubiquitous Connectivity empowers 
individual potential

By connecting people with resources and opportunities, 
ubiquitous connectivity fosters equal participation in 
economic development, helping individuals improve 
their circumstances. Thailand's rural network 
expansion has enabled remote residents to engage 
more deeply in the economy, while Kenya's inclusive 
financial services have provided personalized 
banking to those previously excluded, empowering 
them to seize economic opportunities.

Ubiquitous Connectivity is the key to promoting 
inclusive development

According to Amartya Sen, the core of 
development is not just economic growth or an 
increase in personal wealth, but the expansion of 
human capacities and the enhancement of 
freedom. He argues that, compared with providing 
direct benefits, helping vulnerable groups improve 
and acquire new capabilities is a more effective 
way of narrowing the development gap, thereby 
promoting inclusive growth. This process consists 
of two key dimensions:

�X Enhancing individuals' capabilities to improve 
their situations: empowering measures for 
individuals, such as educational opportunities 
and health security, to develop their individual 
capacities and improve their situations

�X Providing a capacity -enabling environment: 
providing a fairer and better environment for 
individuals to improve their situations through 
social security, better employment 
opportunities, and financial inclusion

Amartya Sen 1�¹ - Capability Approach

�>�a�_�m�j�]���)�-�2���M�Z�a�i�m�a�l�g�m�k���;�g�f�f�]�[�l�a�n�a�l�q���]�e�h�g�o�]�j�k���a�f�[�d�m�k�a�n�]���\�]�n�]�d�g�h�e�]�f�l���Z�Y�k�]�\���g�f���9�e�Y�j�l�q�Y���K�]�f�Ì�k��
Capability Approach

Direct provision of basic 
material benefits

Direct provision of benefits to 
specific groups/regions

Provide infrastructure

Sustain in the long term

�;�Y�h�Y�Z�a�d�a�l�a�]�k���l�g���a�e�h�j�g�n�]���g�f�]�Ì�k���k�a�l�m�Y�l�a�g�f

An enabling environment

Health �ÁEducation

Social 

security

Financial 

inclusion 

�Á

Ubiquitous Connectivity as a key 

enabler

1) Amartya Kumar Sen, born in 1933, is a distinguished Indian economist and philosopher. He is renowned for his pioneering co ntr ibutions to welfare 

economics and won the Nobel Prize in Economic Sciences in 1998. His contributions to social justice have been honored with In dia�Ì�k���`�a�_�`�]�k�l���[�a�n�a�d�a�Y�f���Y�o�Y�j�\�$

the Bharat Ratna.

Source: EY analysis
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Chapter 4

Ubiquitous Connectivity 
for stronger and more 
dynamic industries



Dual effects fuel industrial 
upgrades
Ubiquitous Connectivity has two paradigm effects that 
are supporting industrial upgrades.

Paradigm 1: Efficiency improvement and 
incremental growth

�y Within the existing business model framework, 
Ubiquitous Connectivity facilitates automatic 
information flows with less manual intervention 
and errors. This leads to efficiency gains across 
multiple operational stages, driving incremental 
growth in diversified industries. 

Paradigm 2: Models innovation and transformational 
change

�y The native business models enabled by Ubiquitous 
Connectivity naturally incorporates advanced 
technologies, including data analytics, artificial 
intelligence and automation into business 
processes. This has driven the emergence of new 
manufacturing paradigms like customized 
production and flexible manufacturing. By 
transforming the overall business and commercial 
models, instead of digitization within previous 

�y business models, it leads to a dimensional upgrade 
in industrial competitiveness.

Industrial growth: A joint effort of 
government and market
Economic development and a strong industrial 
structure are the results of close collaboration 
between government and market forces .

Ubiquitous Connectivity provides businesses with 
efficient access to public services , enabling quick 
retrieval of government information and services 
through high -speed, stable networks. It also fosters 
interaction between businesses and public services, 
allowing companies to participate in policy -making 
processes to help their needs to be met. This 
facilitates a more open and inclusive business 
environment.

The provision of public goods and services promotes 
fair distribution of resources , giving all industries and 
enterprises equal development opportunities. By 
reducing unnecessary operational costs, businesses 
can lower overall expenses and increase profitability. 
This not only boosts their market competitiveness, but 
invigorates the market, fueling continuous industrial 
growth.

Figure 16: Dual paradigms for industrial upgrades

The cornerstone  of 
indust rial  competitiveness
Transformation and upgrade of business 
models

Connectivity

Industry

The enabler of
industrial upgrades
Cross-stage efficiency gains

Connectivity

Industry

�y Enabling efficiency improvements in specific 
business processes

�y Facilitating automatic flow of information and 
operations for better decision -making

�y Example: Digital media (enabling centralized 
content production and distribution)

�y Preconditions for scalable upgrades of services or 
products

�y Transforming overall business processes to 
enhance industrial  competitiveness through 
Ubiquitous Connectivity , with natural integration of 
data analytics, AI and automation

�y Example: AI-driven short video platforms 
(decentralized content production and personalized 
content distribution ) revolutionizing traditional 
media business models

4 Ubiquitous connectivity: Enabler of industrial 
upgrades and catalyst for transformative efficiency

Source: EY analysis
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Public service upgrades are critical for 
industrial development
With the rapid development of information technology, 
traditional manual government services cannot meet 
growing public needs. Upgrading of government and 
public services, especially digital government, plays 
a crucial role in supporting business operations and 
industrial upgrading. Higher efficiency and 
transparency of digital government services can 
provide enterprises with precise policy support and 
convenience, helping them reduce operating costs, 
spur innovation and seize market opportunities, 
thereby promoting industrial upgrading.

The upgrading of government and public services also 
face difficulties and challenges in planning, 
development and application:

�y Planning: Progressive long -term plans to ensure 
continuity and relevance of public services

�y Development: Efficient and flexible development 
framework to satisfy the needs of different sectors 
and fields

�y Application: Implementing applications, building 
practical capabilities, and creating value

Ubiquitous Connectivity enables e-gov 
services to support industrial upgrading
Ubiquitous Connectivity provides solid technical 
support for the development of e -government 
services through efficient, stable information 
network and digital technologies. It enables 
development of efficient management methods, lowers 
system costs, improves business environments, drives 
industrial upgrading, and promotes sustainable 
economic development:

�y It breaks geographical and device restrictions and 
makes government and public services more 
accessible and convenient.

�y It promotes the sharing and disclosure of 
government data, facilitating information exchange 
and collaboration between governments, 
enterprises and communities.

�y It strengthens the interaction and collaboration 
between governments and enterprises to provide 
better policy guidance and market information to 
enterprises, boosting industrial upgrading and 
economic development.

4.1 Ubiquitous connectivity promotes public service 
upgrading and industrial development
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Case study

�J�o�Y�f�\�Y�Ì�k���h�j�g�_�j�]�k�k�a�n�]���[�q�[�d�]�2���L�`�]���a�f�l�]�j�l�o�a�f�]�\��
growth of smart governance and connectivity

1) PPP: Public-private partnership 

Source: Statista, ITU, Trading Economics, Government documents; EY analysis

M
easures

Synergy: Progressive development of ICT infrastructure 
and e-governance

A 20 -year journey of e -gov transformation in Rwanda
In 2000, when the government of Rwanda announced Vision 2020: Economic 
Development and Poverty Reduction of Rwanda, the country suffered from weak 
administration and inefficient services in its government and public institutions. 
Rwanda embarked on a 20 -year transformation to make the government more effective.
It prioritized "good governance and a capable state" among the six pillars of the vision, 
and defined e-government as a key application in the long run in its ICT infrastructure plan, 
�\�]�e�g�f�k�l�j�Y�l�a�f�_���l�`�]���[�g�m�f�l�j�q�Ì�k���j�]�k�g�d�m�l�a�g�f���Y�f�\���^�g�[�m�k���g�f���_�g�n�]�j�f�e�]�f�l���l�j�Y�f�k�^�g�j�e�Y�l�a�g�f�&

Over the past two decades, Rwanda saw mutual support and synergy between the 
development of connectivity and e -government, attributable to strategic guidance from 
top -level design to implementation, long -term investment and progressive reform.

B
ackground

National vision: Vision 2020 (2000 -2020)

Strategic planning:  National 
Information and Communications 
Infrastructure Plan (NICI)

Application: E -government

�X More than US$640 million invested 
e-government since 2006

�X Four 5-year stages, with the 
goal of becoming the "ICT 
hub of East Africa and even 
all of Africa"

Expanding coverage Empowering applications

2001 -2005

�X Institutional preparation: 
execution and coordination 
mechanism

�X E-government policy, legal and 
regulatory framework and 
obtained talents, etc.

Preliminary support Preliminary support NICI I

�X Nationwide fiber -optic network: 
US$40 million invested in 
establishing the fiber -optic 
backbone network that covers 
all government office buildings

2006 -2010 Electronization of internal files

�X ECM: a government service 
management system rolled out for 
the central authorities and 110+ 
other authorities

Electronization of internal filesNICI II

�X Full mobile network coverage: 
Expansion of network 
coverage with expected 
bandwidth speeds of 10Gbps 
upon completion

2011 -2015

�X Collaboration with enterprises to 
build IREMBO, a digital public 
service platform covering about 
100 G2C and G2B services, under 
a 25-year PPP1) model of 
"construction -operation -transfer"

Digitalization of external servicesNICI III
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1) The Online Service Index (OSI) is one of the three components of the weighted average index, EGDI, measuring the

scope and quality of online services; 2) Only male workforce data are included; 3) The E -Government Development 

Index (EGDI) is a composite measure used by the United Nations to assess the e-government development in various 

countries. Countries are divided into four groups based on 0 -1 scores �Çlow, middle, high and very high;

Source: Statista, ITU, Trading Economics, Government documents; EY analysis

P
olicy calls

Long-term strategic planning from top -level design to implementation �Ç
incorporate connectivity into the top -level national vision and set short and medium -
term goals and implementation paths for the long -term ICT infrastructure plan, 
covering quantitative infrastructure goals and corresponding key application areas.

Earmarked funds for industries �Çmake dedicated government investment in digital 
transformation of key industries.

Flexible investment to support government -enterprise cooperation �Çencourage 
private companies to participate in digital services under the PPP model in which the 
private sector will be responsible for the ICT construction, operation and transfer, or 
the model of direct government procurement of services from private companies

1

2

3

Ubiquitous Connectivity facilitated rapid and efficient 
government services, fostering a sound business environment

Thanks to the full coverage of mobile 
broadband, Rwanda rolled out e -
government across the country, 
significantly improving the timeliness 
of public services. Based on the United 
Nations e-government survey, 
�J�o�Y�f�\�Y�Ì�k���G�K�A1) ranking jumped from 
the average to the top of Africa.

The number of countries in special 

situations in the high and very high 

EGDI groups rose from 35 to 41 

between 2020 and 2022; the only 

low-income country of the latter was 

Rwanda.

"

E-Government Survey 2022 of 

the United Nations

2008 2016 2022

Days needed for asset 
registration

80 12 1

Population 
coverage (4G) 0% 62% 98.8%

14
Days needed for industrial 
and commercial 
registration 2)

4 4

OSI
0.27
(Global 

average: 0.35)

0.46
(Global 

average: 0.46)

0.79
(Global average: 

0.56)

310 230 76.5Time needed for legal 
agreement enforcement

EGDI3) 0.34
(Medium, 

ranking 138th)

0.55
(High, ranking 

119th)

0.29
(Medium, 

ranking 141st)

R
esults

�X Extensive 4G network 
coverage: Rollout of 4G 
networks to cover 97% of the 
population by 2019

2016 -2020

�X 2015 �ÉSmart Rwanda Master 
Plan�Ê: upgrading public service to 
become 24/7 , paperless, cashless 
and self-service-based with the 
help of digital solution.

Deepened digital transformationSRMP
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Case study

Longgang District becomes a pioneer in digital government 
construction
In 2011, as urbanization in China surpassed 50%, the construction of smart cities emerged 
as a vital strategy in advancing new urbanization. Starting in 2012, China began 
formulating policies and guidelines to steer this effort. Longgang District in Shenzhen, one 
of the first smart city pilots, embraced this initiative with enthusiasm. Through the 
deployment of gigabit optical networks, the district facilitated seamless information 
sharing among government departments, leading to more efficient public services and 
smoother urban transportation. This has made life more convenient for residents.

�y High-level coordination: In 2013, the Longgang District Government 
adhered to a high -level planning approach and invited The State 
Information Center to draft the Longgang District Smart City Planning 
Guideline (2014 -2020) , which became the action guide for smart city 
construction.

�y Data coordination department: In 2015, Shenzhen's first data 
coordination office was established. This office is responsible for 
information resource sharing among 50 subordinate units within the 
district, promoting big data applications, builds information security 
systems, and reviews e-government projects.

Connected city matrix: Full -optical integration 
transforms Shenzhen

Government and enterprise collaboration creates a smart 
city model

�y Fiber optic network construction: The latest optical communication 
technology is used to achieve a highly reliable integrated carrier of 5 
service networks on 1 Optical Transport Network ring network across 
the entire district. This provides foundational support for the 
informatization of Longgang's network infrastructure.

�y Convenient applications: The district has launched the "iLonggang" 
mobile application along with services for conducting administrative 
tasks via mobile devices and remote video services. This simplifies 
processes and improves efficiency.

�y Tendering: The district has initiated tenders for projects such as 
"Smart Longgang" and "Smart Transportation." Companies that win 
the bids will provide solutions for the implementation of these 
applications.

Government guidance

Enterprise support

Source: Government documents; EY analysis

B
ackground

M
easures
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Source: Government documents; EY analysis

P
olicy calls

National strategy leadership - prioritize formulation of a top -level development 
strategy and help local governments to actively respond.

Resource concentration and deep involvement in construction - a data 
coordination department needs to be established to consolidate resources and 
information from 50 departments, with dedicated personnel deeply involved in smart 
city construction.

Government -enterprise cooperation - bring in leading enterprises from relevant 
industries to further the development of smart cities.

1

2

3

R
esults

Population coverage (4G) 0%
(2016)

100%
(2020)

Smart governance �Ê
24-hour self -service area

16
(November, 2019)

65
(April, 2024)

In 2019, a busy intersection in Longgang District was upgraded with intelligent 
variable lanes. The system monitors parameters like lane occupancy, queue 
length and traffic flow to adjust the direction indicators in real -time, optimizing 
traffic management.

Exemplary case

6928Maximum traffic  flow (Cars/h)

533Average vehicle queue length  (Meter)

7484

215
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4.2 Ubiquitous connectivity enables industrial upgrades 
with quality and efficiency

Industrial upgrading is an important 
engine of economic development

Industrial upgrading is a core driver of economic 
development. Deep integration of production 
upgrades with the application of technological 
innovation continually injects vitality into economic 
development. Productivity upgrades improve 
efficiency and resource allocation, making products 
and services more competitive. Application of 
technological innovations continually creates new 
markets and sectors. This optimizes and upgrades 
economic structures.

Facing rapid technological development around the 
world, it is an imperative for the following industries to 
upgrade productivity and technologies:

�X Transformation and upgrade of the manufacturing 
industry is urgently needed. Productivity upgrading 
and technological innovation can improve industrial 
efficiency and lower production costs, thereby 
enhancing product quality and value adding, and 
ultimately increasing competitiveness.

�X It is important to foster new quality productive 
forces, improve production efficiency and quality 
and catalyze new industry formats and business 
models, to drive economic development.

�X Digital transformation is also an imperative for the 
trade and logistics industries, which are closely 
related to the manufacturing industry. The 
adoption of advanced technologies such as IoT, big 
data and AI will enable intelligent, automatic and 
efficient trade and logistics, fueling the 
development of the manufacturing industry .

Ubiquitous Connectivity plays a significant 
role in industrial upgrading

By building an extensive, efficient and interconnected 
network, Ubiquitous Connectivity helps realize real -
time transmission and sharing of information and 
expedite integration and innovation across industries, 
bolstering industrial upgrading:

�X Enterprises can accurately control the entire 
production process and realize intelligent 
management and optimization of the process.

�X Artificial intelligence of things (AIoT) can be 
deployed more flexibly and cost -effectively to 
improve manufacturing rapidly.

�X Smart logistics networks can track and monitor 
logistics information in real time to improve 
logistics efficiency and service quality.
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Case study

Beyond support: Pushing the manufacturing 
sector to embrace digital transformation

Source: Statista, ITU, Trading Economics, Government documents; EY analysis

�A�f�f�g�n�Y�l�a�g�f���Y�f�\���l�]�[�`�f�g�d�g�_�q���Y�j�]���l�`�]���c�]�q���l�g���l�`�]���E�]�p�a�[�g�Ì�k��
electronics manufacturing transformation   
�E�]�p�a�[�g�Ì�k���]�d�]�[�l�j�g�f�a�[�k���e�Y�f�m�^�Y�[�l�m�j�a�f�_���a�f�\�m�k�l�j�q���^�d�g�m�j�a�k�`�]�\���o�a�l�`���l�`�]���\�]�e�g�_�j�Y�h�`�a�[���\�a�n�a�\�]�f�\�&��
However, growth flattened out from 2008 to 2018, with a CAGR of 0.86%. According to 
�l�`�]���O�g�j�d�\���:�Y�f�c�Ì�k���*�(�*�)��Productivity Growth in Mexico , to achieve sustainable growth, 
Mexico needed to improve its production and innovation capabilities and reduce its 
dependence on cheap labor.

B
ackground

M
easures

Ubiquitous Connectivity enables the upgrading of smart 
manufacturing supported by favorable policies

�X Investment in 4G: From 2014 to 2018, the government invested 
US$5.18 billion to expand 4G coverage; state -owned operators 
cooperated with investors around the world, investing US$7 billion to 
expand 4G network coverage to 88.2% within nine years.

�X Tax-exempt incentives for 5G: In 2020, the government promised to 
provide two -year tax holidays for operators acquiring 600MHz band, 
and promoted 5G experimental projects to promote technological 
innovation.

�X National IoT standards: From 2020 to 2021, the National 
Standardization Agency (NYCE) established three national IoT standards, 
including IoT-related definitions and encryption procedures for device 
safety, ushering in a new era of IoT safety in Mexico.

Ubiquitous Connectivity

Industry 4.0

�X Top-level strategic support: In 2018, the Ministry of Economy identified 
four pillars for Industry 4.0 in Mexico, stating that innovation and 
technology needed to be supported by digital technologies such as IoT and 
cloud computing.

�X Roadmap: In 2019, Queretaro proposed the iQ4.0 innovation ecosystem 
roadmap to provide a capability construction agenda to 300 enterprises 
and provide roadmap designs for 75 companies.

�X Smart plants: In 2019, a foreign -funded electronics manufacturer 
established the first smart plant in Mexico. Using advanced IoT production 
platforms, the plant became a paragon of energy conservation and 
efficiency. Since then, more and more foreign -owned advanced 
manufacturers have invested in and set up smart plants in Mexico.
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Source: Statista, ITU, Trading Economics, Government documents; EY analysis

81 .9
(2018)

97.3
(2022)

2.48 million
(2018)

4.43 million
(2023)

CAGR: +12.3%

CAGR: +4.4%
Product quality issues

-80%

Productivity
+10%

Worker safety index
+15%

Top-level planning and practical roadmaps �Çdevelop a realistic plan with the 
national top -level strategy to provide top -down support for industrial development.

Enterprises collaboration �Çtelecom operators invest and cooperate with the 
government in ICT construction to speed up network coverage and penetration.

Industry standards to guide secure application �Çformulate national IoT standards, 
including IoT-related definitions and encryption procedures for device safety.

1

2

Outcomes of Industry 4.0

Industry IoT 
connections

Electronic 
equipment 
exports (billion 
US$)

3

Setting up smart plants 
to enhance efficiencyR

esults
P

olicy calls
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Case study

The agile giant: 5G-�9���]�f�Y�Z�d�]�k���;�`�a�f�Y�Ì�k���^�d�]�p�a�Z�d�]��
upgrade of smart manufacturing

1) The speed of 5G communications using 3.5GHz low-frequency is faster thanks to relatively mature technologies 

and better international synergies

Source: Government documents, Official website of Ningbo Great Wall Precision Industrial Co., Ltd; EY analysis

5G-A provides hyper reliable and low -latency connectivity 
to promote wireless upgrade of industrial Internet
Traditionally, industrial production facilities were connected and controlled through a 
wired network. Factories suffered from instability such as shutdowns due to long -term 
wear and tear of communications cables, and high costs and less flexible production due 
to network transformation during each replacement of production line equipment.

5G-Advanced (5G-A) presents new opportunities for digital transformation in high -end 
manufacturing. This hyper reliable and low -latency technology can not only enable 
simplified network deployment and flexible manufacturing, but also combine the two 
functions of data acquisition and industrial control to create an "integrated network with 
enhanced efficiency".

With the strong support of the government and enterprises, 5G -A has accelerated the 
wireless upgrade of industrial intranet to eliminate wire disadvantages, contributing to the 
upgrades to high -end manufacturing.

B
ackground

M
easures

Government incentives and enterprises pilots contribute to 
the application of 5G -A in flexible commercial production

�X Strategy supported innovation: The Ministry of Industry and 
Information Technology (MIIT) issued the "Sailing" Action Plan for 5G 
Application to promote the R&D of new 5G base stations and the 
application in industrial production.

�X Dedicated high -quality spectrum: The MIIT issued rules on the use of 
5G spectrum, and allocated 3.5GHz 1) frequency band to specific state -
owned operators to carry out application trials on 5G technology 
innovations.

�X Professional and intellectual cooperation: The Ministry of Science and 
Technology and the Ministry of Finance issued the Action Plan for 
Improving the Technological Innovation Capability of Enterprises to 
facilitate enterprises to regularly participate in decision -making on 
national technology and innovation. 

�X Resources support: Local governments provide priority support for 
industrial digitalization by tailored services, such as energy and land 
resources.

�X A demonstration factory: The country worked with institutes, 
operators, and leading ICT providers to build the first pilot 5G -A flexible 
commercial production line at a well -known manufacturer of precision 
automotive bearings

Government guidance

Benchmark establishment

68



1) Data for the demonstration factory

Source: Government documents, Official website of Ningbo Great Wall Precision Industrial Co., Ltd; EY analysis

Mechanism of regular enterprise participation �Çencourage cooperation between 
the government and businesses to promote the transformation and application of 
technological achievements.

Industrial funds for innovation �Çmobilize provincial industrial funds to support the 
application of new connectivity technologies.

Demonstration projects �Çlaunch demonstration projects to lead the application of 
new technologies.

1

2

3

P
olicy calls

R
esults
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Network  latency 20 ms 4 ms
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800
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Case study

High-bandwidth connectivity helps Egyptian ports improve 
efficiency
Egypt sits on the border between Africa and Asia and has numerous ports. The country 
has committed to digital transformation of its ports. In 2005, the Ministry of Transport 
and the Ministry of Communications of Egypt, jointly with the Arab Academy for Science, 
Technology & Maritime Transport, established the Integrated Solutions for Ports (ISFP) to 
�j�g�d�d���g�m�l���\�a�_�a�l�Y�d���k�g�d�m�l�a�g�f�k���^�g�j���l�`�]���[�g�m�f�l�j�q�Ì�k���k�]�n�]�f���e�Y�b�g�j���h�g�j�l�k�&

�9�l���l�`�Y�l���l�a�e�]�$���`�g�o�]�n�]�j�$���=�_�q�h�l�Ì�k���+�?���e�g�Z�a�d�]���f�]�l�o�g�j�c�k���`�Y�\���d�g�o���e�g�Z�a�d�]���Z�Y�f�\�o�a�\�l�`���Y�f�\���o�]�j�]��
limited in their ability to support integrated software applications. Little progress was 
made in port cargo processing, resulting in the stagnant growth. The CAGR of port 
throughput from 2010 to 2016 stood at -1.32%.

In 2016, Egypt kicked off a new round of smart port construction, and launched the 
second phase of its National Broadband Plan, aiming at full 4G network coverage, to 
cement the foundation for transformation.

B
ackground

Smart port evolution in Egypt: From stand -
alone efficiency to integrated smart solutions

Source: World Bank, ITU, ISFP, GoComet, AIIB, Government documents, Desk research; EY analysis

M
easures

From top -level planning to implementation of smart ports 
enabled by Ubiquitous Connectivity

�X National strategic guidance: In 2016, the Egyptian government unveiled the 
Sustainable Development Strategy: Egypt Vision 2030 (hereinafter referred to as the 
"Vision"), which prioritized the Suez Canal Axis Development Project to increase its 
competitiveness. The Vision aimed for sustainable development in the maritime sector.

�X Goals in phases: Working towards the Vision, the Ministry of Transport issued the 
�=�_�q�h�l�Ì�k���H�g�j�l���<�]�n�]�d�g�h�e�]�f�l���K�l�j�Y�l�]�_�q���*�(�+�(�$���g�m�l�d�a�f�a�f�_���\�]�n�]�d�g�h�e�]�f�l���_�g�Y�d�k���Y�f�\���j�g�Y�\�e�Y�h�$��
with investments totaling about EGP130 billion.

Top-level design: Strategic importance of smart ports1

Strategic planning

Infrastructure enhancement: Providing support with high -speed 
mobile networks

2

�X Full coverage of high -speed 4G networks: In 2016, Egypt launched the second 
phase of its National Broadband Plan, which was set to cover 99% of its population 
with high -speed 4G networks by 2021, thus officially ushering in the era of high 
bandwidth.

Expanding coverage

Service upgrade: From distributed efficiency improvement to 
integrated intelligence

3

Empowering applications

�X Upgrading of internal operation modules enables real -time supervision: IoT 
technology, cloud computing and data centers jointly enable visualization of port 
status, and real -time tracking, operation and maintenance (O&M) of ships and cargo.
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R
esults

Egypt is benefiting from smart ports in this broadband age
The second round of digital transformation of ports has achieved remarkable results. 
�9�[�[�g�j�\�a�f�_���l�g���l�`�]���O�g�j�d�\���:�Y�f�c�Ì�k���j�]�h�g�j�l�$���=�_�q�h�l���[�d�a�e�Z�]�\���l�g���-�/�l�`���a�f���*�(�*�+���g�f���l�`�]���D�g�_�a�k�l�a�[�k��
Performance Index (LPI), from 92nd in 2010. Smart ports are delivering clear benefits.

Pre-construction phase Early stage Achievements

Duration of 
customs clearance 
process 1)

14 days
(2008)

3.3 days
(2023)

Container 
storage period 2)

21 days
(2008)

11 days
(2022)

Population 
coverage (4G)

0%
(2008 -2015)

61%
(2017)

98%
(2022)

Port 
throughput 
(TEU)3)

CAGR: -1.3%

~6 mn
(2008)

~5.5 mn
(2016)

~7.8 mn
(2022)

CAGR: 6%

Customs 
efficiency 
index4)

2.11
(2010)

Ranked 122th in 
the world

2.6
(2018)

Ranked 77th in 
the world

2.8
(2023)

Ranked 59th in 
the world

3.1
LPI4)

2.61
(2010)

Ranked 92nd in 
the world

2.8
(2018)

Ranked 67th in 
the world

(2023)

Ranked 57th in 
the world

�X Upgrading of external service modules speeds up customs clearance: The 
government commissioned the private sector to launch Nafeza and CargoX. The 
former is a facilitation service platform for importers that provides a single digital 
certificate for unloading to meet all regulatory requirements for cargo release. The 
latter is an electronic bills of lading platform for exporters that enables secure and 
efficient transfer of bills of lading between different parties and document 
traceability.

�X Construction of integrated platforms supports intelligent collaboration: In 2021, 
all digital intelligence modules were integrated into the following two platforms to 
achieve collaboration between internal management and external ports operation.

�X ISFP launched SPS, a port operating system, which integrates ten internal 
management modules such as visualization of port status, ship management, 
cargo management, warehouse management and billing systems.

�X Nafeza and CargoX were integrated into Advance Cargo Information (ACI), a 
unified blockchain -based platform required for all ports in Egypt .

1) The time period from the submission of customs clearance documents to customs release of cargos; 

2) The entire time period from arrival at to departure from the port, covering unloading, stockpiling, customs

clearance, extraction; 3) The total amount of cargo handled in the port area that are exported and imported through

water transportation over a period of time, measured in twenty -foot equivalent units (TEU); 4) The Logistics 

Performance Index (LPI) is an index report issued by the World Bank to measure the ability of countries to transport 

cargos across borders quickly and reliably. The Customs Efficiency Index is one of the six major indicators of LPI

Source: World Bank, ITU, ISFP, GoComet, AIIB, Government documents, Desk research; EY analysis
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Source: World Bank, ITU, ISFP, GoComet, AIIB, Government documents, Desk research; EY analysis

Coordinating ICT infrastructure and industrial application development �Çdriven 
by the demand for smart port upgrades, full coverage of high -speed 4G was being 
promoted at the national strategic level, with designed goals and roadmaps for 
industry development. This demand -led infrastructure investment model fosters 
synergistic development between industrial applications and connectivity upgrades.

Working with think tanks to formulate and implement strategic plans �Ç
government authorities work with multinational research institutes to formulate the 
overall planning of smart ports, sign memorandums of understanding and establish 
joint ventures to implement projects.

1

2

P
olicy calls
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Ubiquitous Connectivity: driving high -value 
industrial upgrades

The path of industrial upgrading entails a shift from 
low-tech, low -value sectors to ones with higher 
technology content and added value, with ICT 
technology playing a crucial role in this process.

Rwanda rapidly enhanced its public service capacity 
through e -government, and Egypt improved national 
logistics performance with smart ports . Both 
countries are in the early stages of industrial upgrading . 
Ubiquitous Connectivity has empowered them to adopt 
global solutions, which has allowed them to reduce 
costs and improve efficiency.

Mexico is in the middle stage of industrial upgrading. 
With Ubiquitous Connectivity, the widespread 
adoption of IoT devices has simplified production 
management, shortened process optimization cycles 
and rapidly enhanced manufacturing capabilities. This 
has helped reduce reliance on cheap labor and facilitate 
the introduction of new industries.

In China, Ubiquitous Connectivity is enabling universal 
IoT and unbounded AI , providing a solid foundation for 
industries to explore and reshape business models 
with greater agility. This is driving the transformation 
from "Made in China" to "Created in China."

Stage 1: Cost reduction 

Stage 2: Imitation and localization

Stage 3: Innovation

An industr y often fosters market 
advantages with lower 
production costs .

The industry beg ins upgrading 
through the introduction , 
localization and internalization  
of advanced technologies.

The industry relies on its own R&D 
capabilities to promote 
technological advances, 
internalization and innovation, to 
accelerate industrial upgrading 
and even create new industries.

Ubiquitous Connectivity promotes technological 
development and industrial transformation

Renowned economist Michael Porter defined the 
three stages of industrial upgrading in a country or 
region in his book Competitive Advantage of 
Nations. These stages entail how an economy 
improves its industrial structure and 
competitiveness through different development 
strategies.

�9�[�[�g�j�\�a�f�_���l�g���<�j�&���H�g�j�l�]�j�Ì�k���l�`�]�g�j�q�$��industrial 
upgrading is a dynamic process that requires 
countries or regions to constantly adapt to new 
stages of economic development and improve 
industrial structure and competitiveness by 
enhancing cost advantages, technological 
strengths, and independent innovation capabilities.

�E�a�[�`�Y�]�d���=�&���H�g�j�l�]�j�Ë�k1) theory of industrial 
upgrading

�>�a�_�m�j�]���)�/�2���A�f�\�m�k�l�j�a�Y�d���m�h�_�j�Y�\�a�f�_���]�e�h�g�o�]�j�]�\���Z�q���M�Z�a�i�m�a�l�g�m�k���;�g�f�f�]�[�l�a�n�a�l�q�$���Z�Y�k�]�\���g�f���H�g�j�l�]�j�Ì�k���l�`�]�g�j�q��

1) Michael Eugene Porter, born in 1947, is a leading expert in business strategy. Regarded as a founding figure in modern str ategy, Porter is famous for 

developing the Five Forces Analysis and theories on competitive advantage. 

Source: EY analysis

Introducing new industries

�X Ubiquitous Connectivity 
promotes the transfer of 
technical knowledge and 
accelerates the 
localization and diffusion 
of external technologies .

Transforming old industries

�X Ubiquitous Connectivity 
helps the industry reduce 
costs and improve  
efficiency, making it more  
cost-competitive .

Creating  new industries

�X Ubiquitous Connectivity 
accelerates the data -
driven and AI 
transformation of 
business models and 
patterns.
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Chapter 5

Ubiquitous Connectivity 
enables green 
transformation
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