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Trends in the ICT environment

Documents and Reports for consideration
A. G20 Connecting Humanity by 2030

B. Digital Trends Report by regions

C. Regulatory uplift for financing digital infrastructure, access and use

D. Financing Universal Access to Digital Technologies and Services

E. The economic impact of broadband and digitization through the COVID-19 pandemic

F. Understanding COVID-19’s impact on the ICT market – Facts & Figures

G. Tech Trends

H. ITU experts’ vision on Emerging Trends towards 2025

I. State of Broadband Report 2021 (under development)
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Connecting humanity by 2030
Assessing investment needs of connecting humanity to the Internet by 2030

ITU contribution as the lead Knowledge Partner of the G20 Digital Economy Task Force 
(August 2020)
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Assessing investment needs of connecting humanity to 
the Internet by 2030

5

 Nearly half the global population (~3 billion people) aged 10 years and over has never used the
internet. Many in rural and remote areas, and a disproportionate number are women. Most are poor,
lack basic literacy, and, with only limited digital exposure, see little value in getting online.

 Within the Covid-19 pandemic we face a real and present danger of those without broadband access
being left even further behind.

 We need innovative ways of connecting people, fostering innovation, and promoting new technologies.
Enabling regulatory frameworks can play a big part.

 Government policies need to prioritize broadband as basic infrastructure, as essential for development
in the digital age as transport, energy and water networks.
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Investment needed to 
achieve universal 
access to broadband 
connectivity by 2030
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Investment needed by regions and income groups
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Financing the investment needs: Indicative cost sharing
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Summary of key findings:
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 Bringing over three billion people online in the next ten years has an estimated cost of USD428 billion.

 No single actor alone can achieve the ambitious goal of connecting everyone to universal,
affordable broadband connectivity by 2030. Different stakeholders should come together to tackle the
challenge.

 The investment should take a regional approach — with a special focus on Sub-Saharan Africa and
South Asia — to bring the unconnected online in the next 10 years.

 While infrastructure investment is the main challenge, investing in policy and regulatory reform,
digital skills and local content development are also critical.

 Complementary efforts on improving affordability — of data, devices and services — will be key to
helping close the global digital divide.

G-20’s discussions:
ITU as a Co-champion of the Expert Group on Global Connectivity (Recommendation 1A) of the UN
Secretary-General’s High-Level Panel on Digital Cooperation, could be ready to provide the global
platform for the alignment and cooperation to move from vision to impact.
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Digital Trends by Region
ITU Digital Trends Reports 2020
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Africa
 There is a significant use gap, where individuals who live within the footprint of a network are not

using the Internet because of lack of affordability, skills or meaningful/quality access:
- Mobile broadband totalled 33.1 per cent and use of fixed broadband remains very low;
- Only one country meets the UN Broadband Commission target of 2 per cent of GNI per

capita for both mobile and fixed broadband.
 Need for more targeted initiatives to bring more women online.
 Increased efforts in data collection are key to addressing the skills gap going forward.
 Most countries have put in place cybercriminal legislation and cybersecurity regulation.
 There is an ample room for ICT infrastructure development and integrated technologies such as

AI, IoT and cloud computing.
 The COVID-19 pandemic has brought a surge in demand and network congestion on both mobile

and fixed networks, as people have shifted to work from home and access more entertainment and
education resources online, highlighting areas that require increased attention.

 There are steady improvements in regulatory frameworks that are increasingly based on a new
regulatory paradigm of collaborative regulation.
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Americas
 Lack of connectivity:

- pointing to a large usage gap;
- ICT prices, while increasingly affordable, remain mixed, given the diversity of the region.

 The only region that achieved gender parity with a 2019 gender parity score of 1.01 per cent.
 There is significant room for improvement in basic, standard and advanced ICT skills.
 There is still ample room for developing artificial intelligence capabilities and capacities, which

can be fostered by advancing standardization to achieve the necessary scale and by
addressing gaps in digital infrastructure, including cybersecurity.

 The COVID-19 pandemic has had a profound impact, having pushed consumers and businesses
alike to adopt digital services and technologies and having accelerated digital transformation in
some areas of business. Yet infrastructure gaps posed a significant constraint to mitigate the huge
impact on the economy and on society.

 Steady improvement in regulatory frameworks, which are increasingly based on a new regulatory
paradigm of collaborative regulation.
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Arab States
 A key barrier to accelerated progress is the lack of meaningful and affordable connectivity:

- Significant use gap, where individuals are covered by the Internet but are not using it owing to
lack of affordability, skills or meaningful/quality access.

 Need for more targeted initiatives to bring more women online. It should be noted, however, that
the gender gap does not apply to GCC countries, where either more women than men use the
Internet or near parity exists.

 Increased efforts in data collection key to addressing the skill gap going forward.
 Most countries have cybercrime legislation and cybersecurity regulation in place.
 GCC countries are frontrunners across AI, IoT and cloud computing technologies, but still

significant room to build on AI capability and capacity development. Key challenges to be overcome to
accelerate the development of AI, IoT and the Cloud are issues relating to data sharing and hygiene.

 Digital transformation accelerated due to Covid-19.
 Where positive ICT developments have emerged, they have been underpinned and accompanied by

steady improvements in regulatory frameworks that are increasingly based on a new regulatory
paradigm of collaborative regulation.
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Asia-Pacific
 Continued growth in most areas of ICT infrastructure, access and use, but many challenges persist

magnified by the COVID-19 pandemic.
 ICT prices, while increasingly affordable, remain mixed, given the diversity of the region.
 While the digital divide persists, the gender gap has decreased, with a difference of only 7

percentage points remaining between women’s and men’s Internet use.
 Most countries achieved a basic ICT skill level of above 40 per cent, but great variation remained in

standard and advanced skill levels.
 The region has made significant progress in cybersecurity; 35 countries have cybercriminal

legislation in place and 31 have cybersecurity regulations.
 There is still ample room for developing artificial intelligence capabilities and capacities, which can

be fostered by advancing standardization to achieve the necessary scale.
 Digital transformation accelerated due to Covid-19
 Positive ICT developments and trends underpinned and accompanied by steady improvement in

regulatory frameworks, which are increasingly based on a new regulatory paradigm of
collaborative regulation.
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CIS
 Persistent use gap, where individuals are covered by the Internet but are not using it owing to lack of

affordability, relevant content, skills or meaningful/quality access.
 In the context of increased demand for data-intensive applications, cloud-based services and growing

numbers of Internet users, the availability of international bandwidth is key.
 While a digital divide persists, the gender gap has marginally decreased, with a gender parity

score of 0.97 the CIS region is one of two regions where the gender gap is the least pronounced.
 A significant skills gap exists in the region across all skill categories. Increased efforts in data

collection are key to addressing this gap.
 Most countries have either started to initiate or have already developed complex commitments in

cybersecurity.
 Still significant room to build on AI capability and capacity development. The IoT market is still

evolving. Lack of native cloud platforms, and international partnerships on the rise. Key challenges
to be overcome to accelerate the development of AI, IoT and cloud are issues around data sharing
and data hygiene.

 Regulatory frameworks have not advanced up ITU’s collaborative regulation “generation ladder” as
rapidly as in most other regions, leaving significant room for reform and improvement.
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Europe
 Continued growth in most areas of ICT infrastructure, access, use and leads across all ICT indicators.
 Europe has the most affordable ICT prices.
 While a digital divide persists, rural Internet access by household increased to 78 per cent and

gender gap decreased, with a 5% difference remaining between women’s and men’s Internet use.
 Most countries have achieved levels of basic ICT skills, but great variation remains in relation to

standard and advanced skills.
 Europe has progressed significantly in the area of cybersecurity, with all countries having

cybercriminal legislation and cybersecurity regulation in place.
 Ample room with regard to AI capability and capacity development. While in the area of IoT,

Europe is well-positioned and at the forefront of adoption across a number of countries, fragmented
policy environment stands in the way of accelerated progress. On the other hand, Europe is leading
the way in cloud technology governance and policy development, a key enabler of IoT and
other ICTs.

 The positive ICT developments and trends underpinned and accompanied by state-of-the-art G5
regulatory frameworks based on a new regulatory paradigm of collaborative regulation.
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Regulatory uplift for financing digital 
infrastructure, access and use

ITU GSR-21 Best Practice Guidelines



Trends in the ICT environment

Prototyping regulatory patterns for the post-COVID digital world
The post-COVID digital world needs a new take on regulation to enhance regulatory foresight, harness
data to target interventions and create space for regulators and industry to experiment together.
This is key in finding market solutions to new challenges as new technologies, business models and
players continue to test existing regulatory paradigms.

 Novel regulatory tools can unlock the power of new and emerging technologies
Adoption of multi-modal regulatory frameworks, extending ex-post approach to regulation and competition to digital markets,
promoting broadband network infrastructure competition, creating safe space for regulatory experimentation, broadening legal
frameworks for experimental regimes for digital innovation using regulatory sandboxing to multiple sectors;

 Spectrum innovation is key for the digital future
Setting policies that guarantee an effective use of spectrum, adopting a multifaceted approach to freeing up additional spectrum,
including releasing spectrum for the establishment of community networks on a technology-neutral basis, enabling more efficient
spectrum usage by balancing both licensed and unlicensed uses and consider new rules for expanding unlicensed broadband,
setting up trial platforms for new technologies;

 Data is the silver bullet of digital regulation
Building research and data analytics capabilities, adopting data-driven tools in decision-making, ensuring regulators are empowered
to collect relevant data from market players and have capacity to develop regulatory tools to address identified failures in ICT and
digital markets
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Transformational leadership to unleash the power of emerging
technologies and business models
The COVID-19 pandemic highlighted the need for agile, responsive regulatory action and leadership.
Transformational leadership will be rooted in new and revisited approaches to digital and collaborative
regulation.

 Regulators and policy makers are the master builders of the digital transformation
Clear, ambitious but executable regulatory roadmaps, regulatory governance structures adapted to the new digital mandates,
ensuring engagement of regulators in the legislative initiatives, developing the advisory role of regulators across sectors towards
industry and citizens;

 A regulatory paradigm shift is needed to deliver on the digital dividend for all
Building accountability, focusing on outcome in the design and implementation of collaborative regulation practices, reinforcing
regulatory agility and transparency, enhancing the design, administration and effectiveness of regulation, de-regulating areas that no
longer require extensive regulatory oversight and reconfiguring regulatory capacity to address gaps and new areas;

 National regulators and policy makers have a role to play at the international arena
Stepping up national and international engagement strategies, cooperating and building a common understanding at the
international level on issues surrounding anti-competitive behaviours in the digital economy, encouraging regional and international
cooperation on data privacy and cybersecurity, intensifying international cooperation on cross-border data flows.
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Financing Universal Access to Digital 
Technologies and Services

ITU GSR-21 Discussion paper
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This paper provides guidance on the financing mechanisms and the shift
of mindset needed to move from funding to financing.

Whether pooling financial resources, sharing open access infrastructure, or leveraging public money to
raise private funds, goal is to stretch limited financial and non-financial resources as far as possible. Key
trends include:
 Using a combination of monetary and non-monetary, or in-kind contributions, based on the needs

of the project and the various strengths of collaborative financiers;
 Making smarter investments and thus a move away from “funding” (out of a moral imperative) to

“financing”, which is more commercially grounded and relates to making good investments, while
contributing to socio-economic development; and

 Collaboration between governments, commercial banks, development finance institutions, the private
sector, and bilateral and multilateral donor organisations to meet funding gaps is increasing, including
through “blended finance” or the strategic use of development finance to mobilise additional
finance for sustainable development in developing countries.

21
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The economic impact of broadband and 
digitization through the COVID-19 pandemic

ITU Publication (June 2021)
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Covid-19 drove several changes in ICT investment, deployment and
service adoption trends in 2020:

- Internet traffic by ~30%, with changes in time of day and geographic distribution patterns
(i.e. from enterprise to residential access, partly from mobile broadband to fixed broadband/Wi-Fi);

- Telecommunication/ICT capital investment in developed countries to accommodate increase in
traffic, combined with the deployment of 5G and optical fibre infrastructure;

- Telecommunication/ICT capital investment in developing countries, indicating a widening of the
digital divide;

- Capital expenditures (CAPEX) per capita in developing countries, resulting in decreasing growth
rate of 4G coverage and lagging deployment of 5G (5G currently reaching 3.34 per cent of the
population in Latin America, and 0 per cent of the population in Africa);

- Fixed broadband adoption in response to teleworking, distance learning, remote entertainment
and telemedicine;

- Broadband prices, which has increased affordability (although, in some regions, fixed
broadband prices as a percentage of GNI per capita have increased, due to incomes decreasing at
a higher rate than prices in the context of the severe economic recession);

- Use of Internet platforms, driven by pandemic-induced lockdowns.
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Changes in the ICT ecosystem driven by the disruption of the pandemic
have not substantially altered the importance of ICTs as a driver of
economic growth:

 Percentage increment in per capita GDP, resulting from an increase in 10 per cent broadband penetration
worldwide, remained stable both for fixed (from 0.77 per cent to 0.80 per cent) and mobile broadband
(from 1.50 per cent to 1.60 per cent);

 Economic contribution of fixed broadband greater in developed countries than in developing countries,
reflecting the increasing “returns to scale” effect;

 Impact of digitization in developed economies higher than in emerging economies, again confirming
“returns to scale”. Digitization also associated with an increase in labour productivity and total factor
productivity;

 Economic dividend of mobile broadband greater in countries with lower economic development,
confirming the diminishing returns effect linked to mobile broadband saturation and highly adopted fixed
broadband capturing a large portion of the economic contribution;

 Economic contributions of mobile broadband in less developed countries, and fixed broadband in middle-
income and developed countries higher than estimated before COVID-19.
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Economic losses of the COVID-19 pandemic during 2020 not equal for every country
affected. Countries with better broadband infrastructure were able to mitigate part of the
negative economic impact, allowing households, enterprises, and governments to
continue functioning.

The confirmation of the economic contribution of ICTs and the assessment of the value of
broadband in mitigating economic disruption caused by the pandemic provide support for
the measures taken so far by policy-makers and regulators to accommodate the resulting
changes in sector dynamics. Those measures include:
 granting mobile operators the use of additional spectrum in pre-determined regions of the country;
 temporarily reducing the traffic generated by some video-streaming providers by reducing the definition of

video content;
 accelerating the deployment of a large number of base stations for mobile broadband, reducing the

permit requirements for the deployment of antennas; and
 addressing some factors of the digital divide by providing devices (personal computers, tablets, Wi-Fi

modems, subsidized broadband services) to vulnerable consumers, and combining this with distance
learning training on e-education and telemedicine.
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The evidence generated in this study provides additional guidance for
some forward-looking actions:

 Policy-makers and regulators in developing countries need to consider initiatives for reversing the
declining capital spending trend and stimulating telecommunications investment to ensure
continuous roll-out of networks.

 The importance of ICTs in mitigating some of the pandemic-induced economic damage illustrates the
need for policy-makers to reduce demand-side barriers (affordability, digital literacy, local content
development) and stimulate the adoption of mobile broadband.

 The high value of fixed broadband as a mitigant of pandemic-induced economic disruption brings to
light the urgency with which countries with underdeveloped fixed connectivity need to explore ways
to expedite the roll-out of fixed networks, with an initial emphasis on high density urban
concentrations.
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Understanding COVID-19’s impact on the ICT 
market

Facts & Figures of the ICT market
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How global networks are adapting to the new normal – Ericsson, April 2020

Unprecedented demand on communication networks

Keeping the Internet up and running in times of crisis (oecd.org)

https://www.ericsson.com/en/blog/2020/4/networks-adapting-data-traffic-new-normal
https://www.oecd.org/coronavirus/policy-responses/keeping-the-internet-up-and-running-in-times-of-crisis-4017c4c9/
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Network resilience out and out positive
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The pandemic has brought the systemic importance of scaled network infrastructure into 
sharp relief.

GSMA Intelligence: Global Mobile Trends

https://data.gsmaintelligence.com/api-web/v2/research-file-download?id=58621970&file=141220-Global-Mobile-Trends.pdf
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New & increased digital consumer behavior

↑ Online shopping
↑ E-learning
↑ Video on demand
↑ Remote working
↑ Online banking
↑ Video calling & mobile voice 

traffic
↑ Virtual appointments with 

health practitioners

30

Ericsson: Keeping consumers connected

https://www.ericsson.com/49d4b7/assets/local/reports-papers/consumerlab/reports/2020/global-report-keeping-consumers-connected-16062020.pdf
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Cloud-based solutions particularly important to support 
teleworking
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Cloud migration trends and forecast | Deloitte Insights

https://www2.deloitte.com/us/en/insights/industry/technology/technology-media-and-telecom-predictions/2021/cloud-migration-trends-and-forecast.html
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Impact on Telecoms less severe than on the broader 
economy
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GSMA Intelligence: 
Global Mobile Trends

Because of its consumer-facing nature, the 
telecoms sector behaves cyclically relative to the 

economy.

The Covid-19 impact has focussed on roaming, 
handsets and enterprise
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5G network rollouts continued unabated
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Despite the global pandemic and associated economic constraints, new 
5G networks continue to be launched

As of Q3 2020, ‘new’ spectrum specifically earmarked for 5G had been 
assigned in 35 countries. The remaining countries are either waiting on 

auctions or redeploying existing bands for 5G use

Data as of 30 September 2020 - GSMA Intelligence: Global Mobile Trends 2021

https://data.gsmaintelligence.com/api-web/v2/research-file-download?id=58621970&file=141220-Global-Mobile-Trends.pdf
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Industry Reports

Tech Trends
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Deloitte: Macro Technology Forces
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Macro technology trends | Deloitte Insights

Progressing from enabling 
technologies of the past 
decade to disruptors of the 
2020s and to the 
technologies beyond the 
horizon, the macro forces 
framework shows the 
inextricable links between 
the defining technologies of 
the past, present, and 
future.

https://www2.deloitte.com/us/en/insights/focus/tech-trends/2021/macro-technology-trends.html
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Deloitte: Global TMT Predictions 2021
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TMTPredictions 2021 (deloitte.com)

https://www2.deloitte.com/content/dam/insights/articles/US93838_TMT_Predictions_2021/93838_TMT-predictions-2021-infographic.pdf
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McKinsey: The top trends in tech

The top technology trends | McKinsey
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• Industrial Internet of Things
• Digital twins
• Robots/cobots/robotic

process automation
• 3D or 4D printing
• 5G
• Internet of Things
• Cloud Computing
• Edge computing
• Quantum computing
• Neuromorphic chips

• Computer vision
• Natural-language processing
• Speech technology
• Software 2.0
• Zero-trust security
• Distributed-ledger technology

and blockchain
• The Bio Revolution
• Next-generation materials
• Clean technologies

The technologies beneath the trends

https://www.mckinsey.com/business-functions/mckinsey-digital/our-insights/the-top-trends-in-tech


Trends in the ICT environment

Ericsson: Keeping consumers connected
Five predictions for a post Covid-19 world

Ericsson: Keeping consumers connected

38

https://www.ericsson.com/49d4b7/assets/local/reports-papers/consumerlab/reports/2020/global-report-keeping-consumers-connected-16062020.pdf
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GSMA Global Mobile Trends 2021 – Growth beyond connectivity

Operators around the world see manufacturing as the largest B2B revenue opportunity going forward

Global Mobile Trends 2021 (gsmaintelligence.com)
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https://data.gsmaintelligence.com/api-web/v2/research-file-download?id=58621970&file=141220-Global-Mobile-Trends.pdf
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GSMA Global Mobile Trends 2021 – 5G outlook
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The timetable for standalone networks has been 
brought forward

Global Mobile Trends 2021 (gsmaintelligence.com)

https://data.gsmaintelligence.com/api-web/v2/research-file-download?id=58621970&file=141220-Global-Mobile-Trends.pdf
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GSMA Global Mobile Trends 2021 – IoT and enterprise verticals
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Global Mobile Trends 2021 (gsmaintelligence.com)

https://data.gsmaintelligence.com/api-web/v2/research-file-download?id=58621970&file=141220-Global-Mobile-Trends.pdf
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GSMA Global Mobile Trends 2021 – The next billion
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Despite improving coverage, internet user growth is slowing Smartphone adoption matters, but the impact is far greater with LTE

Even if costs have come down, affordability remains a problem

On the development front, mobile is helping 
the SDGs, but the world is set to fall short

Since 2015, the mobile industry has increased its contribution to 
fulfilment of the Sustainable Development Goals (SDGs) every 
year. 2019 was the most impactful year so far, driven by the 
acceleration in phone usage across the board. However, industry 
and government action will need to ramp up significantly – as it 
has on climate change – to get back on track and avoid a repeat 
of the previous global action plan on poverty (MDGs)

Global Mobile Trends 2021 (gsmaintelligence.com)

https://data.gsmaintelligence.com/api-web/v2/research-file-download?id=58621970&file=141220-Global-Mobile-Trends.pdf
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ITU experts’ vision on Emerging Trends 
towards 2025

ITU Survey answered by members of ITU Study Groups & Academia (2019)  
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Survey results – emerging trends in electronics and 
photonics
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Reasons
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Survey results – emerging trends in system software
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Reasons
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Survey results – emerging trends in infrastructure 
equipment
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Reasons
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Survey results – emerging trends in network operations 
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Reasons
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Survey results – emerging trends in user devices
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Reasons
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Survey results – emerging trends in application 
software
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Reasons
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Challenges identified in 
each ecosystem category
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Overall key trends
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All the information presented in this document could be summarized in these other reports,
developed by different stakeholders, on the impact of COVID-19 and the ICT Sector:
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• COVID-19 demonstrated importance of digital readiness for countries and businesses to stay competitive World Economic
Forum

• COVID-19 exacerbated effects of digital divide: Ability to participate in education, medical and other government services, to
communicate and to access e-commerce services completely dependent on affordable connectivity ITU

• COVID-19 is pushing companies to work together in new ways, creating ecosystem-wide innovation. Long-term, the rules
around innovation will never be the same. The world is changing faster than anyone expected, and businesses need to be
more flexible than ever. Many leaders are weaving together new innovation strategies and forming new partnerships to help
them pivot quickly and continuously during this crisis. We need bold innovation to get through this, and we will still need bold
innovation when it passes. Accenture

• The COVID-19 crisis has shown us that emerging technologies like the Internet of Things and artificial intelligence are not
just tools, they are essential to the functioning of our society and economy. Particularly in this time of instability, we need
to think of them as critical infrastructure…If, in response to this pandemic, we can match technology with the appropriate
institutions, standards and norms, we will emerge stronger than before. World Economic Forum

• COVID-19 recovery efforts present an opportunity for governments and the international community to use frontier and
emerging technologies to reduce inequalities UNCTAD

https://www.weforum.org/agenda/2020/04/10-technology-trends-coronavirus-covid19-pandemic-robotics-telehealth/
https://www.google.ch/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ahUKEwjxj6CV_YDyAhXO3KQKHU2-D2wQFjAAegQIBRAD&url=https%3A%2F%2Fwww.itu.int%2Fmyitu%2F-%2Fmedia%2FPublications%2F2021-Publications%2FPandemic-in-the-Internet-age.pdf&usg=AOvVaw21eGhcjYU68Dpc6jDtgGAz
https://www.accenture.com/ch-en/insights/technology/tech-vision-coronavirus-trends
https://www.weforum.org/agenda/2020/04/covid-19-emerging-technologies-are-now-critical-infrastructure-what-that-means-for-governance/
https://unctad.org/news/emerging-technologies-can-foster-inclusive-covid-19-recovery
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Summary of trends:
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Technology: Digital transformation (accelerated as an answer to the unexpected demand) / Data,
devices & services to prioritize QoS & price / Cloud - Distributed platforms - Quantum / IoT & AI as critical
infrastructure / Virtual experience / 5G

Policy & Regulation: Broadband as basic infrastructure / Scaled network infrastructure / Network 
operation & maintenance / Cybersecurity / Spectrum innovation / Remote areas coverage / Affordability / 
Investment - Financing / Data collection & sharing / Collaborative regulation - New regulatory tools

Cross-cutting: Innovation / Partnership - Collaboration / Regional approach / Digital skills / Local 
content / Gender
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