43 44

>
ext Steps

>

| Recommendations for Contenders and Improvers

In terms of ICT development, Improvers and Contenders lag
the most behind Leaders in the area of Use, whereas the
performance gap for Access and Skills is less pronounced.
This finding emphasizes the importance of leveraging
capabilities in both Access and Skills to drive increased Use,
particularly to improve country performance on indicators
relating to percentage of individuals using the Internet and
fixed and mobile broadband subscriptions. The barriers to
Use associated with these technologies can involve affordability,

awareness, as well as whether users have personal vs. public

access to devices. As such, governments, policymakers and
the private sector should determine which of these factors
are the main inhibitors of progress on ICT Use the most and
follow up by targeting policies, initiatives and partnerships
to solving those issues.

It remains evident based on both the 2018 and 2019
Benchmark results that digital solutions related to health
(SDG 3) and education (SDG 4) can provide the greatest
return on investment for Contender and improver countries
due to strong correlations between these SDGs and ICT
development.

Improvers made measurable progress on SDGs 3 (Good
Health and Well-Being) and 5 (Gender Equality) in 2019, in
addition to a focus on SDG 4 (Quality Education), and should
look to continue this trend so that performance on these
foundational societal needs can eventually reach the
performance levels seen in Contender and Leader countries.
Significant improvements in health, education and gender
equality can then further enable these countries to pursue
higher levels of progress on other SDGs that build upon this
foundation. Though specific areas of greatest need will vary
by country, the areas that need the most focus include:
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On average, Contenders are not far behind Leaders on
SDGs 3 (Good Health and Well-Being) and 4 (Quality Education),
and actually exceed the Leaders’ average score on SDG 7
(Affordable and Clean Energy). Contenders made significant
progress on SDG 5 (Gender Equality) in 2019, but this remains
an area for the country group to focus improvements, along
with SDGs 9 (Industry, Innovation and Infrastructure) and
11 (Sustainable Cities and Communities). Though areas of
greatest need will vary depending on country context, the
areas in need of focus include:
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While these are the areas most in need of improvement
for Contenders and Improvers based on assessment of the
indicators in this study, it is important to keep in mind
that this is a narrow subset compared to the vast number
of indicators that could be considered for measuring
progress on the SDGs. It is therefore also important for
government officials and policymakers to seek out the
appropriate indicators to best determine the focus areas
for their countries and the specific policies and initiatives
that will best propel it forward.

| Recommendations for Leaders

Though Leader countries are performing well on the Benchmark, they can still benefit
by investing in ICT solutions that drive improvements all six of the SDGs studied here
in pursuit of a balanced approach to progress. Most Leader countries have ample
opportunity to deploy and make use of the more advanced digital solutions available
such as 5G, fiber-optic broadband, cloud applications, artificial intelligence, blockchair
and more, as discussed in the Digital Solutions section of this report.

Specifically, ICT can be leveraged by Leader countries to focus on improvements
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toward SDGs 7 (Affordable and Clean Energy) and 9 (Industry, Innovation and Infrastructure). SDG 7 is the only

SDG on which Leader countries score below Contender countries on average; SDG 9 represents the Leader group’s lowest
average score, and is also the only SDG on which the average Leader score decreased in 2019 compared to 2018. Though
areas of greatest need within the Leader group will vary, countries can benefit the most by focusing on:
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As mentioned previously, there are many other indicators beyond those included in this study that government officials and
policymakers should take into account when determining the areas of focus for improvement and how to leverage ICT to their

greatest advantage.
| Final conclusions

Countries can benefit most from focused investment on the
use of ICTs. While all three sub-indices of ICT (Use, Access
and Skills) show high correlations with SDGs and all are
important for driving progress on sustainable development,
Use emerges as a particular area of need of improvement
for most countries, perhaps because it is somewhat dependent
upon both Access and Skills. Not only do Leader countries
score the lowest on Use on average compared to Access and
Skills, Use is also the indicator with the largest gap between
Leaders and Improvers, signaling this as an area where
many countries have room for progress.

Alongside these recommendations, we encourage national
decision-makers to seek to design and implement targeted
policies that harness digital technologies to address the
most important social and environmental issues for their
countries, taking into account the policy recommendations
made in the Digital Solutions chapter of this report.

ICT will continue growing exponentially around the world,
especially with the myriad sensor networks crucial for building
the loT and the 5G networks required to connect it all. But in
order for digital technologies to deliver the highest benefit
to society, their deployment has to be targeted, thoughtful,
and cautious with particular attention paid to ensuring equitable
access for all populations and addressing both positive and

negative impacts on society and the environment.

It will be particularly important for countries to have strategic
policies for the fastest growing technologies: cloud, IoT, big
data, artificial intelligence, augmented and virtual reality,
blockchain, 5G networks, and others. South Korea, the highest
ranking country in the Benchmark, remains a leader in both
the development of ICT infrastructure (e.g. 5G) and the
application of its digital capabilities for social good (e.g.
e-government, customized welfare services). It provides a
strong example of effective national policies for other countries
to look towards.

In addition to local and national governments, the private
sector, NGOs, intergovernmental organizations and other
stakeholders have crucial roles to play in mobilizing ICT to
drive SDG progress as well. Multi-stakeholder partnerships
will be critical to this objective which involves complex
interdependencies among various environmental, social,
cultural, and technological issues.

ICT is not the only tool for achieving the SDGs; however,
ICT shows great promise for accelerating our progress on
some of the world’s most pressing global problems
through creative and innovative solutions.
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| Objectives

The ICT Sustainable Development Goals Benchmark measures the combined performance of countries on information and
communication technology (ICT) and the Sustainable Development Goals (SDGs or Global Goals). The goal of this study is to
establish a credible Benchmark that will enable progress to be tracked over time and will inform deeper analysis of the impact
that ICT has on sustainable development. The underlying hypothesis is that ICT development and sustainable development
have a causal relationship: By increasing investment in ICT and being more targeted in its application, countries can increase
their contribution to and performance on the SDGs.

| Research Framework

The 2019 ICT Sustainable Development Goals Benchmark ranks 55 countries on their combined performance on ICT
development and performance on the SDGs, assigning equal weight (50% of the benchmark value) to each. Each country is
assigned a score on a 0-100 scale and ranked.

Country Selection

Countries included in the Benchmark were selected to align with and move closer to covering the full scope of countries
included in Huawei’s Global Connectivity Index (GCl). These 55 countries represent a range of developed and developing
economies, different geographies, and different phases of ICT development to provide a broad view of how countries are
performing and enable comparison and identification of opportunities for countries.

SDG Indicators
The selection of indicators (Table 16) was guided by the following principles:

» We selected SDG targets with the strongest link to ICT and where data was available, and chose indicators to track those targets that
have been officially recommended by the UN

» Where possible, we collected data on the broadest possible range of targets for each SDG

» We prioritised indicators measuring policy outputs rather than policy inputs

» We only used recent data from reputable sources, primarily UN agencies, the World Bank, OECD and academic institutions

SDG

SDG 3:
Good Health

and Well-Being

SDG 4:

Quality Education

SDG 5:

Gender Equality

SDG 7:

Affordable and
Clean Energy

SDG 9:

Industry,
Innovation and
Infrastructure

SDG 11:

Sustainable
Cities and
Communities

Table 16. Chosen indicators and data sources

Maternal mortality ratio

Neonatal mortality rate (per 1000 live births)

Incidence of tuberculosis (per 100 000 population per
year)

Mortality rate attributed to cardiovascular disease,
cancer, diabetes or chronic respiratory disease

Literacy rate of 15-24 year olds, both sexes (%)

Expected years of schooling

Pupil-teacher ratio, primary

Repeaters, primary, total (% of total enrolment)

Unmet demand for contraceptives (% of women
married or in union, ages 15-49)

Proportion of seats held by women in national
parliaments (%)

Labour force participation rate, female (% of female
population ages 15+)

Mean years of schooling (females aged 25 years and
above) (years)

Access to electricity (% population)

Renewable energy consumption (% of total final energy
consumption)

Proportion of population with primary reliance on clean
fuels and technology

Electric power consumption (kWh per capita)

Logistics performance index: Quality of trade and
transport-related infrastructure (1=low to 5=high)

Quality of port infrastructure, WEF (1=extremely
underdeveloped to 7=well developed and efficient by
international standards)

Patent applications, residents per million population

Automated teller machines (ATMs per 100,000 adults)

Waste Generation per capita (kg/yr)

PM2.5 air pollution, mean annual exposure (micrograms
per cubic meter)

Traffic deaths rate (per 100,000 people)

Access to improved sanitation facilities (% of urban
population)

ICT Sustainable Development é"é
Goals Benchmark HUAWEI

WHO 2015

WHO 2017

WHO 2016

WHO 2016

UNESCO 2016, or most recent available data
UNDP 2017

UNESCO 2016-2017

UNESCO 2016-2017

Sachs, J., Schmidt-Traub, G., Kroll, C., Lafortune, G., Fuller,
G. (2018): SDG Index and Dashboards Report 2018. New

York: Bertelsmann Stiftung and Sustainable Development
Solutions Network (SDSN)

IPU 2018
ILO 2017

UNESCO 2017

World Bank, Sustainable Energy for All, 2016
World Bank, Sustainable Energy for All, 2015
WHO Household energy database, 2016
OECD/IEA 2014

World Bank 2016

WEF 2017

World Intellectual Property Organisation, 2016
IMF Financial Access Survey 2016-2017

Waste Atlas, accessed Jan 2019

Brauer, M. et al. 2016, for the Global Burden of Disease
Study 2016

WHO 2013

WHO/UNICEF Joint Monitoring Programme (JMP) for
Water Supply and Sanitation 2015
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ICT Indicators

To gauge country performance in ICT, we used the ratings of the ICT Development Index 2017 published by the ITU, a specialised
agency of the United Nations. It is a highly reputable global composite index that combines 11 indicators in three areas: Access
(readiness and infrastructure), Use (intensity and subscriptions) and Skills (capabilities and education) (Table 17).

Table 17. Chosen Indicators to Measure ICT Performance

ITU Category Benchmark ICT Indicators

» Fixed-telephone subscriptions per 100 habitants

» Mobile-cellular telephone subscriptions per 100 inhabi-

ICT Access: measure of the level of networked tants

infrastructure and access to the ICTs * International Internet bandwidth per Internet user (Bit/s)

« Percentage of households with a computer
« Percentage of households with Internet access

« Percentage of individuals using the Internet

« Fixed (wired)-broadband subscriptions per 100 inhabi-

ICT Use measures the willingness or interest of people tants

to use the services provided by the Internet
« Active mobile-broadband subscriptions per 100 inhabi-
tants

» Mean years of schooling

ICT Skills refer to the capabilities and knowledge

relating to ICT « Secondary gross enrolment ratio

« Tertiary gross enrolment ratio

ICT Sustainable Development
Goals Benchmark

Measurement, Normalization and Scoring

Data from various indicators was normalised by assigning a score from 1 to 10. The top threshold of the ranking (10) for each
indicator was the SDG target. If this target is achieved, the country will have fulfilled its commitment towards the 2030
Agenda for Sustainable Development. For instance, the top threshold for Target 3.1 “reduce the global maternal mortality
ratio to less than 70 per 100,000 live births” is <70. For SDG targets that do not have inherent thresholds, we used a
high-performance Benchmark through an analysis of the best-performing countries globally, depending on the scope of the
data set used. For example, some of our indicators set Benchmarks at the top 2% of the data range. In some cases, the target
is defined by established scientific consensus, as with the World Health Organisation’s recommended average exposure to fine
particulate matter (PM2.5). Scores are then converted to a scale of 1 to 10, with a value of 1 being the farthest from the target
and a value of 10 being the closest.

The ranking values for each indicator were added to compile an individual SDG sum, and the sums for all six SDGs were added
to create a total country SDG sub Benchmark. This sum was then weighted equally against the country’s 2017 ITU
Development Index score to create a total country score that was then fitted on a 0-100 scale to create a country’s ICT
Sustainable Development Goals Benchmark score.

Determining Correlations

The correlation calculation used in this report, called the coefficient of determination (or R-squared), depicts how related two
variables are. It is usually expressed in percentages, so the closer the value is to 100%, the more accurately one variable
predicts the other, and therefore the more correlated the indicators are. However, it is important to note that no matter how
high the correlation value, it should not be interpreted as proof of causation.

Changes between 2018 and 2019 Benchmarks

Compared to previous year's Benchmark, we analyzed 55 countries, adding six additional countries to the 49 analyzed in the

2018 report. This is in an effort to move this report closer to covering the full scope of countries in Huawei's Global
Connectivity Index, bringing consistency to the country set across both studies. The countries added are:

Ecuador Finland Greece Ireland Jordan Uruguay

We also updated the titles of the three country performance categories for increased clarity, now titled as Leaders, Contenders

S

~
HUAWEI

and Improvers. The definitions of the three categories remain the same, making them comparable to those in the 2018 report.

There is also one notable, and unplanned, consistency between the 2018 and 2019 reports, which is that the International
Telecommunication Union (ITU) did not update the data in its ICT Development Index in 2019, so all ICT data feeding into
this year's Benchmark results is the same as the data used in the 2018 report. This means that any year-over-year changes in
Benchmark performance are solely the result of changes in SDG progress scores, and not reflective of any changes in ICT
development scores. In future iterations of the report, new ICT data will allow us to track and compare ICT progress with SDG
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Figure 34. ICT Sustainable Development Goals Benchmark vs. Environmental Performance Index (EPI)
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| Correlation between ICT Sustainable Development Benchmark scores and external indices

Figure 32. ICT Sustainable Development Goals Benchmark vs. GDP per Capita (measured as Purchasing Power Parity)
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Figure 35. ICT Sustainable Development Goals Benchmark vs. Global Connectivity Index (GCl)
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Figure 33. ICT Sustainable Development Goals Benchmark vs. Human Development Index (HDI)
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| SDG 4 Indicator Scores

| SDG 3 Indicator Scores

Figure 37. SDG 4 Indicators

Figure 36. SDG 3 Indicators

—e— Maternal mortality ratio

—0— Expected years of schooling

—o— Literacy rate of 15-24 year olds, both sexes

—o— Neonatal mortality rate

—o— Repeaters, primary, total

—o— Pupil-teacher ratio, primary

Incidence of tuberculosis
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—o— Mortality rate attributed to cardiovascular disease, cancer, diabetes or chronic respiratory disease
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| SDG 5 Indicator Scores

| SDG 7 Indicator Scores

Figure 39. SDG 7 Indicators

Figure 38. SDG 5 Indicators
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—0— Ratio of female to male labor force participation rate— Mean years of schooling (females aged 25 years and above)
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| SDG 9 Indicator Scores

| SDG 11 Indicator Scores

Figure 41. SDG 11 Indicators

Figure 40. SDG 9 Indicators
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Accelerating Oc.\

Sustainable Development Goals V %goﬂbﬂaelCTiViTg
through ICT conn

The 2019 Huawei ICT SDG Benchmark is part of Huawei's GCI series of reports and shows where
a country stands on their digitally-enabled journey towards meeting the 2030 Agenda for
Sustainable Development - only 11 years away. It shows that the digital pathway to achieving the
SDGs is more rapid than business as normal.
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