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“GeSlI is fully committed to steering the impact of Th e p U |”|OOS€ O]C
this report

digital solutions on SDG achievement. We will
work with our members and partners to scale the
positive impacts, flip the negative impacts and
innovate for all SDGs.” Gobsl sgens v formateed for e sl ecomomic an evrGEnt mprOUETET

of the world. If the SDGs become reality, the world will be transformed for good by 2030:
no poverty, no hunger, gender equality, economic growth decoupled from environmental

James Gowen, resource degradation — while ensuring no one is left behind.

Chairman,

Global e-Sustainability .. . . . . .

Initiative (GeSI) Digital solutions, such as virtual learning and working, smart agriculture and e-health,

are currently transforming the world and how people live. They can be a unique catalyst
for the transformations needed to achieve the SDGs. The digital transformation is hap-
pening at unprecedented speed, reaching people nearly everywhere and in every income
bracket, providing people-centric solutions and new business models that enable wealth
and prosperity.

The purpose of this report is threefold:

—> Share fresh insights about how digital solutions are already impacting

Contents the SDGs

— Inform steering of digital industry action on SDG achievement

— Define an evidence-based and credible methodology for measuring

. o L 1
The purpose of this report 03 the digital industry's impact on the SDGs
Highlights 04
A strong and positive link 06
GeSI's new Digital Access Index 12 Building on our deep understanding of digital’s impact potential
. inditen f ti 14 This report builds on GeSI's extensive work on quantifying the sustainability benefits of digitalization.
T e GeSI's “#SMARTer"? series provided compelling data on digital solutions’ potential to substantially
Why causation matters 14 reduce global CO, emissions. In 2016, GeSI made the SDGs its guiding framework for action, and
SDG 3: Saving lives through e-health 15 published the "#SystemTransformation” report?, which demonstrated that digital solutions can drive
SDG 5: Closing the gender gap through digital fluenc 18 progress on achieving all 17 SDGs and deliver strong positive social, economic and environmental
: ' - el = y impacts, including
SDG 13: Enabling CO, emissions savings through digital solutions 21
oo B . . . . . —saving 720,000 i d ting 30 million injuri th Id’ ds (SDG 3
Digital’s link with education, work, innovation and cities 23 saving ves and preventing 30 milion injuries on the world's roads ( )
Digital industry action and GeSI's commitment 24 — protecting 12% of GDP in developing countries and USD 9 trillion in enabled revenues
Methodological di >7 and cost savings (SDG 8)
ethodological appendix

— reducing global CO, emissions by 20% and
decoupling growth from oil consumption (SDG 13)

By fostering responsibility and engaging with stakeholders, GeSI and its members aim to unleash
the full positive impact potential of digital solutions.




HIGHLIGHTS
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There is a strong and
positive link between
digital access and SDG
achievement.

Negative

sy This report shares new, compelling evidence that the digital
industry is positively linked to achieving most of the 17 UN
Sustainable Development Goals (SDGs). For 65% of SDGs,

2 there is a clear positive correlation with digital access at

Unclear every level of analysis, across the world. Only 1 negative
29% (5 SDGs) link — between digital access and the environmental SDG 12 -
iS apparent.

02

GeSI's new Digital Access

Index allows the digital

industry to track its contribution
to the SDGs.

Debuting in this report, GeSI's new Digital Access Index
is part of a robust methodology for measuring the
digital industry’s contribution to SDG achievement. The
index is unique because it includes indicators relevant to
the entire digital industry, and considers cross-cutting
technologies and digital solutions.

03

Early indications
suggest that causal
relationships may
exist between digital

access and the
SDGs.

Mo -7.4%

neonatal mortality
per 1,000 live births

o +2

o o0 babies saved for every
1,000 live births in
Least Developed
Countries

04

The digital industry
needs to act in
three ways:

scale, flip and
innovate.

This report goes well beyond observing a coincidental link
between digital access and SDG achievement, and gets closer to
causation. That's important because it allows for more confident
estimates of the quantitative impact of digital access on SDG
achievement, as the figures below demonstrate. Furthermore,
it creates a solid foundation of evidence that can inform action.

) 4 5%
E Digital access

would lead to

& +05% > -1.6%
years of schooling for consumption-based CO»
girls and women com- emissions (MtCO,)

pared to boys and men

+2 ﬁ‘j ~450
weeks of schooling for coal plants shut off

each female learner,
globally

This report suggests three action areas for the digital
industry:

/' » scale the positive impacts

N\ » flip the negative impacts

,\[\T » innovate for all SDGs

GeSl is committed to working with its members

and the wider digital industry to steer and maximize
digital's positive impact.



This report shares new, compelling evidence that the
digital industry is positively linked to achieving most
of the 17 UN Sustainable Development Goals (SDGs).
For 65 % of SDGs, there is a clear positive correlation
with digital access across all levels of analysis. Only
1 negative link — between digital access and the

environmental SDG 12 — is apparent.

Overall results:

strong positive link

Our research finds a strong and positive link between
digital access and SDG achievement (see Exhibit 1).
This means that an increase in digital access, such as
more people and devices connected or higher network
coverage (see Chapter 2), is linked with an increase in
SDG achievement. With a coefficient of determination (R?)
of 0.78, this link is very strong.

These results are based on the most comprehensive cor-
relation analysis of digital access and SDG achievement
performed to date: data from 157 countries, on 81 SDG
achievement indicators and 21 digital access indicators.

Strong positive link between

N4
digital access and SDGs ﬂ

Exhibit 1: Correlation between the GeSI Digital
Access Index and the SDSN SDG Index across 157 countries
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Positive link dominant across perspectives and levels of analysis

Exhibit 2: Relationship patterns across perspectives
and levels of analysis
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SDG ACHIEVEMENT
(correlated with Digital Access Index
across all countries in the world)

SDG Index ﬂ
Level 1:

Index

Perspectives

17 SDGs ﬂ
Category

) w0
? ?

81 SDG indicators

Level 3:
Indicator

A Absolute majority M Relative majority
(50% of n) positive (largest % of n) positive

Positive relationship dominant

across all levels of analysis

The positive link between digital access and SDG achie-
vement is dominant across every level of analysis (as
Exhibit 2 illustrates):

— The SDG view: all levels of SDG achievement are mostly
positively correlated with digital access across the world
— at the index level, the level of the 17 SDGs and for the
81 individual SDG indicators analyzed

— The digital access view: all levels of digital access are
mostly positively correlated with SDG achievement
across the world — at the index level, the 4 Digital
Access Index categories and the 21 individual digital
access indicators analyzed

— The geographical view: the positive link holds true for
all 3 development levels and 4 regions

DIGITAL ACCESS
(correlated with SDG Index across all
countries in the world)

Digital Access Index (DAI) World
(157 countries combined)

4 DAI categories
(infrastructure, use,
affordability, technologies)

21 DAI indicators

@

GEOGRAPHIES
(results for SDG Index correlated
with Digital Access Index)

7 geographical analyses
(3 development levels

and 4 regions)

157 individual countries

- No correlation results for individu-
al countries, as correlations only
result from a set of several countries
combined 01
—Individual country results refer to sco- —
ring of country on SDG achievement
and digital access axis

# positive 4w negative ? unclear

How to interpret
the correlation graphs

— The x-axis shows digital access as measured by GeSI's new
Digital Access Index (DAI). The unique characteristics of the
DAI are explained in Chapter 2 of this report and further
details are provided in the methodological appendix.

— The y-axis illustrates SDG achievement measured by the
SDG Index of the UN Sustainable Development Solutions
Network (SDSN) and the Bertelsmann Foundation (hereaf-
ter referred to as the SDG or SDSN Index). More information
about the SDG Index is provided in the methodological
appendix.

— The correlation analysis uses DAI and SDG achievement
data across 157 countries, represented by the dots on the
correlation graphs.

For more detailed information about the methodology
of the correlation analysis, please refer to the methodo-
logical appendix.



AW, The SDG view: 65% positively

¥ linked to digital access

On the SDG level of analysis, 3 patterns of relationship
between digital access and SDG achievement appear:

65% of SDGs with a positive link to digital access The 3 SDGs with the strongest correlations are

Exhibit 3: Correlations of GeSI's Digital Access Index with
SDG Index for all 17 SDGs and 157 countries — SDG 9 (industry, innovation and infrastructure): Logically,
digital access has the highest correlation with the SDG

that includes digital infrastructure indicators, such as
internet use and mobile broadband subscriptions. It also
positively correlates with the quality of infrastructure in

general

N : L - 0 o . : 3 - e — 11 of 17 SDGs (65%) have a positive link with

Positive B A A digital access
65% x

(11 SDGs)

— 1 SDG (SDG 12) has a negative correlation
with digital access (explored in the section about
negative environmental aspects below)

— SDG 3 (health and well-being): 4 of the 10 most strongly
correlated indicators with digital access come from SDG 3,
with healthy life expectancy at birth and neo-natal mortality
reduction being the strongest

— 5 SDGs have a yet unclear relationship
to digital access

ament

- SDG 8 (decent work and economic growth): There is a
very strong correlation between digital access and
providing access to bank accounts (the third-strongest
correlated indicator of all SDG indicators), which enables

Strongest positive link with social
and economic SDGs

Social SDGs that improve people’s quality of life and eco-

& nomic SDGs that foster equitable growth have the strongest more economic participation. The analysis also finds that
Negative positive link with digital access (refer to Exhibit 4). This digital has a positive link with reducing child labor, an
6% reflects the people-centric nature of digital technologies observation that could be further analyzed in the future.

(15DG) e e % and their potential to increase participation and create
new business models that drive new wealth and prosperity.*

" Digital’s strong positive relationships with social and
01 Unel i economic SDGs; a mixed picture for environmental SDGs 01
— nclear —
Strong 29% Exhibit 4: Correlations for SDG impact areas of GeSI's Digital
I”i:;'“ve (5 SDGs) Access Index with SDG achievement globally (157 countries)
,, SDG impact area Strength of relationship SDG Indicator
e (R?) with Digital Access correlations with correlations with
Index (DAI) DAI (n=17) DAI (n=81)
Social SDGs:
Improving peoples's quality of life
2 i st 4 e 16 i _ 7 4 20
(¢ i
w il > 0 1
0 0
Economic SDGs:
Fostering equitable growth
TN - L [ LB 2 s 7 s
Context: o an o /J A 0.79 0 oo
The UN Sustainable Development Goals (SDGs) LA g il' & ¢ 5 ¢
1 11
The SDGs are 17 global goals for transforming the world - Environmental SDGs - protecting the environment,
for good in all impact areas of sustainability: ensuring th’at th.e.other goals are achieved without destroymg Environmental SDGs:
the planet’s ability to regenerate for future generations, Protecting the environment
- Social SDGs — improving people’s quality of life, with with fresh water supply (SDG 6), cleaner energy for everyone
i i e i 6 oS T3S omnies [ 12 Socowror i 13 S 14 S ” 3 ” 6
enough to eat (SDG 2), in good health (SDG 3), and with (SDG 7), better-functioning and cleaner cities (SDG 11), IR e (Y
an open and trained mind (SDG 4), flourishing in a world resource efficiency (SDG 12), combatting and adapting to E ﬁEéH m @ ® 1 ~ 7
without violence (SDG 16) climate change (SDG 13), as well as the need to protect 3 16
aquatic and terrestrial ecosystems (SDG 14 and SDG 15)
- Economic SDGs - fostering equitable growth, with no # positive W negative ? unclear
poverty (SDG 1), gender equality (SDG 5), a highly productive Cross-cutting SDG 17 is about enabling the transformation
economy and employment (SDG 8), innovative infrastruc- needed to achieve all other goals, including digital techno-
ture and environmentally-friendly industrialization (SDG 9), logies.
while leaving no one behind (SDG 10)
8
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A mixed picture for environmental SDGs

For environmental SDGs, our analysis identifies 8 negative

relationships, mostly related to environmental impacts
(also compare Exhibit 4).

— The only SDG that has a negative link with digital access

is SDG 12 on responsible consumption and production,

which —among other things — promotes the efficient use

of natural resources and waste reduction

— Of the 8 SDG indicators with negative links to digital
access, 7 are about the environment, with e-waste
generated (SDG 12) having the strongest negative link.
There is also a negative correlation with CO, emissions

from energy (SDG 13 on climate change), however, when

we look at the impact of digital access on overall CO,
emissions — not just energy — and remove other effects
like GDP, this report finds a net positive impact (see
Chapter 3)

— The only non-environmental indicator with a negative
link to digital access is about adult obesity

The geographical view: positive links

everywhere, strongest in Africa

Exhibit 5: Correlation between GeSI's Digital Access Index
and SDG Index in 157 countries across development levels and
regions, with strengths in brackets
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® Developed regions (strength: 0.45) m Africa (strength: 0.60)

A Developing regions (strength: 0.31) Asia (strength: 0.39)
@ Least Developed Countries (strength: 0.48) B Europe (strength: 0.51)
W Latin America & Caribean
(strength: 0.39)

1.0

B North America (strength: n.a.)

W Oceania (strength: n.a.)

“We fully support this project that looks
closely at how to achieve the UN’s SDGs.
Taiwan Mobile has just announced its
Sustainability Vision 2030 Blueprint —
a strategic map for establishing a clear
consensus about sustainability KPIs at
every level of the company. As an ICT
company, we must not be absent from
global sustainable development for a
better future.”

James Jeng,
President, Taiwan Mobile

<>

@ The geographical view:

Africa with the strongest link

The overall positive relationship between digital access
and SDG achievement holds true for countries from all
development levels (developed regions, developing
regions and Least Developed Countries)® and all regions

(Africa, Asia, Europe, Latin America and the Caribbean,
North America and Oceania)® (see Exhibit 5).

Interestingly, the link between digital access and SDG
achievement is strongest in Africa (with an R? of 0.60).

use, infrastructure and technologies with

a stronger link than affordability
Three sub-categories of GeSI's Digital Access Index (DAI)
— described in the next chapter — have a very strong and
positive relationship with SDG achievement (see Exhibit 6):

% % The digital access view: Connectivity

— Use of connectivity
— Technologies
— Infrastructure for connectivity

The link between affordability and SDG achievement
appears to be weak, also across all geographic levels. This
result does not necessarily demonstrate that affordability is
irrelevant, but that the actual use and quality of connecti-
vity infrastructure and technologies, such as social media,
are more directly linked to SDG achievement. In Least
Developed Countries, mobile-related indicators’ are most
strongly linked with SDG achievement, demonstrating the
relevance of mobile penetration in environments with less
resources.

IoT’s (mostly) positive links to SDG achievement

Exhibit 7: Correlation of DAl indicator "cellular M2M connections”
with selected SDG indicators

Selected correlation results  Strength of Relation-

with SDG indicators relationship (R?) ship

gmsmmni
L& Infrastructure 0.61 ’
& quality

O e-waste m 'V
m generated

12 Wastewater m ’
m treated

T 1atic m

v deaths J

2 i Cereal m ’

U yield

Z positive W negative ? unclear

Use 0.74
(Connectivity)

Strong positive links of connectivity use, technologies and
infrastructure with SDG achievement

Exhibit 6: Categories of GeSI's Digital Access Index (DAI) correlated
with the SDG index on a global level

DAI category correlated Strength of Relation-
with SDG index relationship (R?) ship

%.g Technologies WAl
o

o

N | M|

(Connectivity)

(((T))) Infrastructure 0.70

0.24

$ Affordability
(Connectivity)

# positive 4w negative ?unclear

'~

Evidence of connected people's and IoT's

positive links with SDG achievement

Connecting people is a core element of harnessing the

power of digital access for SDG achievement. "Individuals

using the internet” and "number of secure servers” are the
two indicators most strongly and positively correlated with
SDG achievement. This reflects the expected relevance of

people actually accessing and using the internet to benefit

from secure digital solutions.

The increasing relevance of intelligent machines and the
rise of the Internet of Things (IoT) makes the indicator “cel-
lular machine-to-machine (M2M) connections” particularly
interesting. Our analysis reveals that M2M connections
already have several positive and one negative correlation
with SDG indicators (see Exhibit 7).

M2M connections are most strongly correlated with
infrastructure quality (SDG 9). But our results also include
positive links between connected machines/IoT and spe-
cific use cases, such as improving wastewater treatment
(SDG 12), reducing traffic deaths (SDG 3) and increasing
cereal yield (SDG 2). The negative correlation with e-waste
(within SDG 12) is a reminder that increased digital access
currently has some negative environmental impacts.
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Debuting in this report, GeSI's new Digital Access Index
is part of a robust methodology for measuring the digital
industry’s contribution to SDG achievement. The index is
unique because it includes indicators relevant to the entire
digital industry, and considers cross-cutting technologies

and digital solutions.

“This report marks an exciting milestone:
the launch of GeSI’s new Digital Access
Index. This is the first index that reflects
the entire digital industry, allowing us
to track and effectively steer how digital

solutions impact SDG achievement.”

Luis Neves,

Managing Director,
Global e-Sustainability
Initiative (GeSI)

To best reflect digital access and digital industry activity,
GeSI has developed the Digital Access Index (DAI). The
DAl is unique in combining indicators relevant to the
entire digital industry and being solely focused on digital
and technology indicators, as opposed to other indices
that focus on one aspect of the digital industry or include
indicators on SDG impact, like education or economic
progress.?

The DAI comprises indicators in the following categories
(see Exhibit 8):

— Connectivity, divided into 3 sub-categories:

« Infrastructure, with indicators such as 4G network
coverage and number of internet exchange points

+ Use, with indicators such as fixed- and mobile
broadband subscriptions and smartphone
market penetration

« Affordability, with indicators such as cost of cellular
tariffs or cost of mobile-specific taxation

GeSI's new Digital Access Index —
accurately reflecting digital industry activity

Exhibit 8: Overview of GeSI's Digital Access Index

Indicators of the DAI
21 (in total for 2018)

Digital Access
Index (DAI) categories

— 4G (network) coverage
— Number of internet exch- }
ange points (IXPs)

- Individuals using the internet
- Smartphone market }
penetration

— Cost of cellular tariffs
— Cost of mobile-specific }
taxation

— Cellular M2M connections
— Mobile social media }
penetration

Digital solutions/use cases, —No suitable indicator data
e.g. e-health, e-learning, available on a global scale

smart agriculture ' in 2018 }
N\ / .
— Dynamic updates as soon as
global indicator data available

mmm Digital Access Intention to include in future
Index 2018 editions of Digital Access Index

— Technologies, with indicators such as cellular M2M
connections or social media penetration

— Digital solutions and use cases — for example, e-health
or e-learning; these will be included in the index as soon
as global data becomes available about their spread
and use

The index is dynamic and depends on globally available
data. In 2018, the DAI comprises 21 indicators, but GeSI
plans to update the index regularly to account for new
data and industry developments. GeSl is particularly
interested in updating and expanding the indicator set
with a focus on technologies (IoT, 5G or 3D printing, for
example) and emerging data on digital solutions and use
cases, reflecting the full breadth of the digital industry’s
innovations.

Relevance for digital industry activities

Infrastructure  Connectivity — Devices & Software
production &  services sensors & apps
installation provision production development

@ | v
/| @ @
@ v | v

vl @ @ O

Dynamic design:
Indicator set ideally
to be expanded
beyond 2018, with
focus on techno-
logies and digital

solutions/use cases

o High relevance 7 Partial relevance

The DAl is here to provide a relevant and reliable founda-
tion of evidence to inform the digital industry’s activities
towards SDG achievement. If, for example, cellular M2M
connections are key to achieving a certain SDG, this is
particularly relevant to device and sensor production, as
well as software and apps development.

Z
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This report goes well beyond observing a coincidental link
between digital access and SDG achievement and gets
closer to causation. That's important because it allows for
more confident estimates of the quantitative impact of digi-
tal access on SDG achievement, as the figures in this chap-
ter demonstrate. Furthermore, it creates a solid foundation
of evidence that can inform action.

Why causation matters

Correlation analyses have a major limitation: even if we
discover that two things are linked, this could be coinci-
dental. Is digital access impacting SDG achievement, or is
it actually the other way around? This is the classic “chicken
and egg” problem. Only by proving causal — or close-
to-causal® — relationships can we get a clearer picture of
what aspects are causing others. This certainty provides

a reliable foundation of evidence upon which action can
be taken. In order to prove a close-to-causal relationship,
different tests need to be applied, including checking
consistency of data and consulting other related research.
For more information, please refer to the methodological
appendix.

More than a coincidental link

This report’s global correlation analysis across all SDGs
establishes more than a coincidental link between digital
access and SDG achievement. Its large set of data, with

consistent results over different levels of analysis, makes it
more robust than, for example, correlations with smaller
data samples. Additionally, our findings have been confir-
med by outside research. However, the results are still far
away from causality. More research is needed across all
SDGs.

How significant is the impact?

Getting closer to causality increases certainty that digital
access impacts SDG achievement. But how significant is
the impact? Digital access is only one of several variables
influencing SDG achievement. By analyzing digital access
together with these other variables using multivariate
regressions, a better prediction about the quantitative
impact on certain SDG indicators can be made.

We now take a closer look at 3 SDGs — SDG 3 (good health
and well-being), SDG 5 (gender equality) and SDG 13
(climate change). For each of these SDGs, we explore

S
2,

SDG achievement

S

an

the correlation results, investigate other research to get
closer to causation, and then run a multivariate regression
analysis to identify the impact that an increase in digital
access can have on SDG achievement compared to other
variables. We selected these SDGs to provide a balanced
view of the 3 impact areas, and for the following reasons:
SDG 3 is the social SDG with the highest correlation with
digital access. For SDG 5, there is already evidence of a
close-to-causal relationship between digital access and
economic participation. SDG 13, with a focus on CO, emis-
sions, is highly relevant to the digital industry and global
environmental protection.

“We simultaneously choose
‘purpose, people and profit’ and
reject the idea that we have to
choose one over the other. This
report encourages us in this ambi-
tion: it demonstrates how our
solutions deliver substantial and
meaningful benefits to people and
planet as well as value for our
business.”

Bob Collymore,
CEO, Safaricom

For more detailed information about the methodology of the correlation, the

causation testing, and the multivariate regressions for each of the following SDG
deep dives, please refer to the methodological appendix.

e SDG 3: Saving lives
through e-health

Very strong positive relationship of digital access
with SDG 3 on good health and well-being

Exhibit 9: Correlation between Digital Access Index and SDG 3
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Digital access Eﬁh

@ ® Dots indicate countries

SDG 3 on health and well-being is the SDG with the
second-strongest positive correlation with the GeSI Digital
Access Index of all SDGs.

It includes targets to reduce maternal mortality rates (tar-
get 3.1), end deaths of children (target 3.2), achieve uni-
versal health coverage (target 3.8), foster a better-trained
health workforce (target 3.c), reduce lifestyle diseases like
diabetes (target 3.4) and halve deaths from road accidents
(target 3.6).

SDSN measures progress towards SDG 3 achievement
through 14 indicators on a global level. The detailed cor-
relation results for 4 indicators are displayed in the table
below.1

15
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Early
indications
of causation

16

Multiple strong and positive relationships between digital
access and SDG 3 indicators on good health and well-being

Exhibit 10: Selected SDG 3 indicator-level SDG achievement status
and correlation results with digital access

SDG 3 indicator SDG achievement status highlights

F ] 9 Relationship patterns of SDG 3 N
« 0 indicators with Digital Access Index AND WELL-BEING
? 5

Strength of Relation- Correlation scatterplot
relationship (R?) ship

Neonatal mortality — Globally, 13 out of 1,000 newborn babies die
(per 1,000 live births) before reaching 28 days of age
—In Least Developed Countries, as many as
28 out of 1,000 newborn babies die before
reaching 28 days of age, a rate over 9 times
as high as in developed regions (3/1,000)

Neonatal mortality (per 1000 live births)

\,

Traffic deaths — Globally, 17 out of 100,000 people die in a
(per 100,000) fatal traffic accident
—In developed regions, the rate (7/100,000)
is less than a third of the traffic death rate in
Least Developed Countries (25/100,000)

el ,

Universal health — Globally, the average score of the universal
coverage tracer index health coverage tracer index is 75/100 points
(0-100) — Developed regions reach a universal health

coverage tracer index score of 87/100, 20
points higher than in Least Developed Coun-
tries and 10 points higher than in developing
regions

’
0.61

100
0w 3 "

Other positively correlated indicators (6)

— Healthy life expectancy at birth (years)

— Under-5 mortality (per 1,000 live births)

— Subjective well-being (0-10)

— Adolescent fertility (births per 1,000)

— Maternal mortality (per 100,000 live births)

— Births attended by skilled health personnel (%)

0.5-0.75 ’

Death rate from NCDs - Globally, 18 out of 100,000 people die from
(per 100,000) noncommunicable diseases (NCDs) such as
diabetes
— The largest difference in NCDs death rate
(alpha of 5/100,000) lies between developed
regions (16/100,000) and Least Developed
Countries (21/100,000)

Death ate rom NCDs (per 100,000)
e L,

9,580 0

)

'~

=

Other indicators with unclear correlation (4)

— Incidence of tuberculosis (per 100,000)

— Infants who receive 2 WHO-recommended vaccines (min % of DTP)
— Death rate from household and ambient pollution (per 100,000)

— HIV incidence (per 1,000)

& positive  « negative ? unclear

Concrete digital solution beyond connectivity
E-health is the most powerful digital solution beyond
connectivity that contributes to the achievement of SDG
3. It puts the doctor in patients’ pockets, for example,
through remote diagnostics or providing access to health-
care information from anywhere, anytime. E-health solu-
tions also encompass electronic health data storage, big
data health analytics, personalized medicine and artificial

-0.29

'~

intelligence (Al). E-health hardware include sensors, wea-
rables and user devices, e.g. to display augmented reality.

Currently, there is no indicator that tracks the adoption of
e-health solutions that could be included in GeSI's Digital
Access Index, beyond the connectivity, use and technolo-
gies aspects already considered.

5% increase in digital access = 2 babies saved for every
1,000 life births in Least Developed Countries

Exhibit 11: Impact potential of digital access (as per GeSI's
Digital Access Index) on neonatal mortality per 1,000 live births'?

—Mf' -7.4%
neonatal mortality

% per 1,000 live births
é

+ 5%

Digital access

+2

babies saved for every
1,000 live births in Least
Developed Countries

03
Getting closer to causation whether newborn babies survive their first 28 days are the
The consistency of positive correlations of digital access share of the population with health coverage, the share of
with several health effects are a first signal towards cau- the population with access to improved sanitation facilities,
sality. Reviewing the research on digital access we find GDP per capita and the density of medical professionals
supporting evidence for digital’s positive health impact, in the population.* Their impact share is removed when
especially for e-health solutions that provide remote quantifying the impact potential of the DAL

diagnostics and digital access to health information. This is
powerfully illustrated by the‘ rr?ducUon in neonatal mortali- Ranking of the most important variables impacting neonatal
ty that can be enabled by digital access. mortality (per 1,000 live births) in model

For wearables, such as fitness trackers, however, the rese- 1. Digital Access Index (DAI)

. . — Most important indicators:
arch reviewed comes to an ambiguous result. e : .
« Individuals using the internet

* Smartphone market penetration
Quantifying the digital impact: 2 babies saved * Mobile social media penetration

Digital access, particularly health information and remote
diagnostics, can help reduce deaths of babies in their first
28 days. Running a multivariate regression analysis*!, our
research finds that a 5% increase in digital access would
lead to a 7.4% decrease in neonatal mortality. This transla- 4. GDP per capita
tes into a global average of 1 newborn life saved for every
1,000 live births. In the Least Developed Countries, 2 new-
born babies for every 1,000 live births'? would be saved,
reducing neonatal mortality from 28 to 26 (per 1,000 live
births). Of all variables analyzed, digital access (measured
by the DAI) is the most relevant variable for predicting
neonatal mortality. Other factors significantly influencing

2. Universal health coverage tracer index

3. Improved sanitation facilities per % of population

5. Number of physicians, nurses and midwives per 1,000 people
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= SDG 5: Closing the gender gap

@' through digital fluency

Positive relationship of digital access
with SDG 5 on gender equality

Exhibit 12: Correlation between Digital Access
Index and SDG 5
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SDG 5 on gender equality has a clear, positive correlation
with GeSI's Digital Access Index (DAI).

SDG 5 includes targets to ensure women'’s full and effec-
tive participation and equal opportunities for leadership
(target 5.5), universal access to sexual and reproductive
health and rights (target 5.6), equal rights to economic
resources and property (target 5.a) and promote the use
of enabling technology, in particular Information and
Communications Technologies (target 5.b).

The SDG 5 indicators and

achievement status

SDSN measures progress towards SDG 5 achievement
through 4 indicators on a global level.

The correlation results these indicators are displayed in
the table below.r®

Positive and unclear links between digital access
and SDG 5 indicators on gender equality

Exhibit 13: SDG 5 indicator-level SDG achievement status
and correlation results with digital access

SDG 5 indicator SDG achievement status highlights

# [l 2 Relationship patterns of SDG 5 indicators

GENDER

« 0 with Digital Access Index EQUALITY
72

Strength of Relation- Correlation scatterplot
relationship (R?) ship

Female years of
schooling (% male)

— Globally, the years of schooling that female
students receive are only 87% of the years of
schooling that males receive

—1In a Least Developed Country, a female student
can expect to receive only 60% of the years of
schooling her male peers obtain

100
p IS

Unmet demand for
contraceptives (%)

— Globally, 2 out of 5 women between 15 and 49
who are either married or in a union find their
demand for contraceptives unmet

—In Least Developed Countries, <50% of women
between the ages of 15 and 49 who are married
or in a union find their demand for contraceptives
unmet

100
’ 0w
£ 60

Women in national
parliaments (%)

— Globally, only 1 out of 5 parliamentary seats are
occupied by women

—In developed countries, 1 out of 4 parliamentary
seats are occupied by women

0.03

N

Female labor force
participation (% male)

— Globally, female labor force participation is 30%
below male participation

—In developing countries, only 6 women participate
in the labor force for every 10 men (participation
62% of male)

# positive W negative ? unclear

Concrete digital solutions beyond connectivity
There is no gender-specific digital solution for improving
gender equality. It is connectivity and technologies — and
the way women use them — that shape how digital can help
to learn, search for employment or develop relevant digital
skills. This ability to use connectivity and technologies is
referred to as "digital fluency” in Accenture’s 2016 "Getting
to Equal” study, which unveils a close-to-causal relationship
between digital and SDG achievement.

Getting closer to causation

For SDG 5, research has identified a close-to-causal link
between digital access and SDG achievement: the “Getting
to Equal” study has run rigorous analyses providing eviden-
ce that digital fluency, the ability to access and use connec-
tivity, positively impacts gender equality in the workplace'®
(Refer to the description in the exhibit below).

Digital fluency could halve the time needed to
get to gender equality in the workplace

Exhibit 14: Overview of digital fluency driving gender
equality in the workplace

%
DIGITAL FLUENCY E

The way in which women access
and use connectivity in general,
make use of specific digital solu-
tions and acquire digital skills.

positively
impacts

relationship

PREDICTION

If the pace at which women become digitally fluent was doubled,
countries could halve the time to workplace gender equality.

Developed/developing countries

2010 2030 2050

3. Advancement: How successful women are as they
move towards leadership positions

| Close-to-casual I

g <

Doubled pace of

&
P digital _
fluency

GENDER EQUALITY AT WORK g

The combination of three career outcomes:
1. Education: What level of education women achieve
2. Work: Whether women enter and retain employment

sa|qeud
pue uondipaid e smo||y

UOI}DE 10} UOIIRPUSWWOI3I I

1/2 the time needed

women becoming
digitally fluent
(indicative)

¢ Current pace of

. women becoming
business E digitally fluent
as usual : (indicative)

2010 2030 2050

Digital fluency positively impacts

gender equality in the workplace

In its "Getting to Equal” study, GeSI member Accenture finds evidence
of a close-to-causal' link between more digital fluency and a positive
impact on gender equality at work. Digital fluency measures how
women can access and use connectivity. It analyzes indicators such as
the percentage of women using the internet, how women make use
of specific digital solutions, such as e-banking, and how they acquire
digital skills.*® The study surveyed more than 4,900 people across 31
countries and 3 generations. For more information about the research,
please refer to the methodological appendix.

2070 2090 2110

The results show that digital fluency positively impacts three areas:
the levels of education women achieve, whether women enter and
retain employment and how successful women are as they move
towards leadership positions.

Because an increase in digital access has a close-to-causal relati-
onship to higher gender equality in the workplace, this provides

a sound basis to suggest action: If businesses and governments
were to double the speed at which women become digitally fluent,
workplace gender equality could be reached in developed regions
by 2040, and in developing regions by 2060.%°
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Quantifying the digital impact:

2 more weeks of schooling for girls

and women

Digital access can help close the education duration gap
between female learners and their male peers. Running a
multivariate regression analysis?® our research finds that a
5% increase in digital access would result in a 0.5% increa-
se in years of schooling for girls and women compared to
boys and men. This would mean that, on average, every
female learner would receive 2 additional weeks (14.5
days) of schooling?t.

From the multiple variables analyzed, digital access (mea-
sured by the DAI) is the third-most relevant variable to

explain changes in years of schooling for girls and women.

Two other variables — female pupils in secondary educati-
on and the share of population with improved sanitation
facilities — have a higher explanatory power than the DAL
Behind the DAI, the pre-primary school enrollment of girls
is the fourth-most relevant variable?. The impact share of
the non-digital variables is removed when quantifying the
impact potential of the DAL

5% increase in digital access = two more weeks
of schooling for female learners

Exhibit 15: Impact potential of digital access (as per GeSI's
Digital Access Index) on female years of schooling (% male)?

%+5%

Digital access

Ranking of the most important variables impacting
female years of schooling (% male) in model

1.Share of females in secondary education

2. Improved sanitation facilities per share of population

3. Digital Access Index - Most important indicators:
—Individuals using the internet
— Basic/feature phone + smartphone market penetration
— Fixed telephone subscription

4. Share of girls in pre-primary school enrollment

Links to other SDGs
Digital access can also positively impact gender equality
targets in other SDGs, specifically SDGs 4 and 10%

"Wl Target 4.1: free, equitable and quality primary and
!!H secondary school education for all girls and boys
Target 4.3: equal access to vocational and tertiary
education for all women and men
Target 4.4: substantially increase number of youth
and adults with relevant skills

Target 4.5: eliminate gender disparities in education

(F="" Target 10.2: empower and promote inclusion of all
-
I irrespective of sex and other aspects

v

+0.5%

years of schooling
for girls and women
compared to boys
and men

+2

weeks of

schooling for each
female learner

Unclear relationship between digital access and
SDG 13 on climate change

Exhibit 16: Correlation between Digital Access Index

and SDG 13
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FEl SDG 13: Enabling CO, emissions
L@ A savings through digital solutions

SDG 13 on climate action has an unclear correlation with
GeSI's Digital Access Index (DAI) on an SDG level. To

drill down and understand the actual impact of digital
solutions on CO, emissions reduction, our multivariate
regression analysis removed other effects, such as GDP,
and could demonstrate a positive impact of digital access
on reducing CO, emissions.

SDG 13 includes targets to strengthen resilience and
adaptation to natural disasters (target 13.1), integrate
climate change measures into policy making (target 13.2),
improve capabilities on climate change mitigation and
adaptation (target 13.3) and promote development aid
mechanisms and capacity building for regions most sever-
ely affected by climate change (targets 13.a and 13.b).

The SDG 13 indicators and achievement status
SDSN measures progress towards SDG 13 achievement
through 3 indicators on a global level.?> One indicator has
a negative correlation and 2 indicators have an unclear
correlation with digital access.

A mixed picture for SDG 13 indicators on
climate change

Exhibit 17: SDG 13 indicator-level SDG achievement
status and correlation results with digital access

SDG 13 indicator SDG achievement status highlights

0 Relationship patterns of SDG 13

A 1 CLIMATE
& 1  indicators with Digital Access Index LB
72002

Strength of Relation- Correlation scatterplot
relationship (R?) ship

CO; emissions from
energy (tCO,/capita)

— Globally, 4.8 tons of CO, per person are caused
by energy consumption due to burning of petro-
leum, natural gas and coal

—In developed regions over 20x as many tons of
CO, per person are caused by energy consump-
tion (7.4 tCO,/capita) as in Least Developed
Countries (0.36 tCO,/capita)

100
, (X4}

Climate change - Global average climate change vulnerability is
vulnerability index scored at 0.11/1 (1 indicating highest vulnerabili-
(0-1) ty) regarding weather-related disasters, sea level
rise and loss of agricultural productivity
— Least Developed Countries’ average climate
change vulnerability score stands at 0.19/1,
almost 4x the score of developed regions

N

Climate change
100
Qa0 £y

Spillover: Imported — Developing regions have negative technolo-
emissions, tech-adjus- gy-adjusted CO, emission imports per person
ted (tCO,/capita) (-0.48 tCO,/capita)
—In Least Developed Countries, 0.12 t of tech-
nology-adjusted CO, emissions per person are
imported

# positive wnegative ? unclear

Io.os on

N
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Concrete digital solutions beyond connectivity
GeSI's “Smarter2030” study identifies twelve digital solu-
tions that have the potential to reduce CO, emissions.
These include smart agriculture, smart building, smart
energy, smart manufacturing and smart mobility, connec-
ting machines and providing intelligent software and apps
to capture efficiency gains and enable the transition to a
renewables-based economy.

Getting closer to causation

A plethora of research and case studies, like those ana-
lyzed and presented in GeSI's “SMARTer2030" or on this
report’s website, provide evidence of efficiency gains and
CO; emission reductions due to digital solutions. On the
other hand, it is also clear that digital has a CO, footprint,
for example, emissions from energy consumption. Taking
both effects into account — the savings and the emissions —
studies estimate a net positive effect for digital solutions
on CO; emissions reduction.?

Quantifying the digital impact: cutting

450 coal plants’ worth of CO, emissions

Digital access can have a net positive impact on CO,
emissions reduction. GeSI's multivariate linear regression
modelling removes other effects such as GDP and
reveals that a 5% increase in digital access would reduce
consumption-based CO, emissions?’” by 1.6%. This would

5% increase in digital access = CO, emissions reduced
equivalent to ca. 450 coal plants shut off
Exhibit 18: Impact potential of digital access (as per GeSI's Digital

Access Index) on consumption-based CO, emissions (MtCO,)*

W+5%

Digital access

mean that 530 Megatons (MtCO,) could be avoided
globally, equivalent to the annual emissions of 468 coal
plants?® (average plant with 300 Megawatts).

From the variables analyzed, digital access (measured by
the DAI) is the fifth-most important variable to explain
CO; emissions reduction. Four variables are more import-
ant: the total population, the share of renewable energy
consumed, the total energy usage and the share of GDP
caused by industry activity®®. The impact share of the non-
DAl variables on CO, emissions is removed when quan-
tifying the impact potential of the DAL

Ranking of the most important variables impacting consumpti-
on-based CO, emissions (MtCO,) in model

1. Total population

2. Renewable energy consumption as a share of total
energy consumption

3. Energy use per capita

4. Industry share of GDP

5. Digital Access Index - Most important DAI indicators:
—Individuals using the internet
— Mobile social media penetration
- 3G network coverage

& -1.6%

consumption-based CO,
emissions (MtCO,)

~450

coal plants
shut off (average plant
with 300 MW)

Digital’s link with education, work,

innovation and cities

In addition to the 3 SDGs analyzed in more detail above,
this section looks at the correlation results of SDGs 4
(good education), 8 (decent work and economic growth),
9 (industry, innovation and infrastructure) and 11 (sus-
tainable cities and communities). These SDGs have a high
relevance for the digital industry,* and could be candidates
for future analyses of close-to-causal impact.

Digital links with education, work, innovation and cities

Exhibit 19: Correlation results and digital solution for SDGs 4, 8, 9 and 11

DAI correlated
with indicators

SDG SDG achievement Correlation and strength
status highlights (R?)

Concrete digital solutions beyond
digital access and their benefits

QuALTY — Globally, 90% of adolescents . P 3 e-learning:
FHLEATEY between 15 and 24 years of age can 0 e.g., videoconferencing, advanced data
read and write. In Least Developed , 0 analytics, Massive Open Online Courses
Countries, only 70% achieve this N (MOOC), and gamification
level of literacy _ _ "" > can increase the reach of education
= Globally, every tenth child at pri- and enable better learning outcomes
mary school age is not enrolled in
primary school
DEGENT WORK AND — Globally, 1 in 10 children between 2 2 e-work:
NG S the ages of 11 and 15 years is invol- N 0 e.g., augmented reality, cloud-based
fl/" ved in some form of child labor , platforms (“platform as a service”),
— Globally, only slightly over half of 2 telecommuting and virtual business
the adult population has access meetings
toa pank account or hgs used a ‘o« w0 > can improve access to work and help
mobile money service in the past decouple growth from CO, emissions
12 months 0.68
Tnmm - — Globally, countries achieve a3.95/7 » 7 Smart manufacturing:
AR score (7 indicating extensive and * weom e.g., industrial Internet of Things (IoT)
9 - 0 9 9
& efficient standards) on infrastructure , and machine-to-machine (M2M)
quality on aspects such as telepho- L 0 communication, robotics, 3D printing,
ny, transport and energy o i ;" B : cyber-physical systems (CPS), data
- 0.77% of global GDP is spent by ‘o " analytics and drones
governments on research and > can deliver economic benefits to
development 0.80 multiple stakeholders
11 Ssmmocones By 76% of the global urban population A Smart city mobility:
AND ES
- as access to improved drinking 0w N 0 e.g., mobile ridesharing, e-mobility,
h i d drinki bile rideshari bili
AE@E water protected from outside driverless transportation, intermodal
n ? 1

contamination

— Globally, urban air pollution
(measured by the concentration 02 f o8 10
of micrograms per cubic meter o
of air) is almost 3 times as high as
the World Health Organization

guideline

A positive W negative ? unclear @ e Dots indicate countries

transport and connected infrastructure/IoT

> can reduce accidents and improve
air quality
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This report suggests three action areas for the digital
industry: to scale the positive impacts, flip the negative
and innovate for all SDGs. GeSI is committed to working
with its members and the wider digital industry to steer
and maximize digital’s positive impact.

“This report has an important message
for businesses: using the positive force of
digital transformation and integrating
a sustainability lens into the innovation
process can unlock business opportunities
of USD 2.1 trillion for the digital industry.”

Mark Knickrehm,
Group Chief Executive,
Accenture Strategy

24

This report presents compelling evidence of a strong,
positive link between digital access and most of the
Sustainable Development Goals. A fair next question
might be, “so what?”

We believe this evidence can be used as a foundation for
digital industry action: to deliver benefits to society and
create new business opportunities for the industry. Where
we can now confidently say digital solutions are making

a positive impact, let’s look for ways to maximize these
effects. And where digital solutions are negatively linked
to SDG achievement, the digital industry can work to turn
things around.

Three action areas for the digital industry:
scale, flip and innovate

Exhibit 20: Three action areas for the digital industry

Relationship to SDG

o

® o oo

dicate countries

# positive W negative ? unclear

Three action areas for maximizing

SDG impact and business value

Based on the different relationship patterns of digital
access with SDG achievement, this report identifies three
action areas for the digital industry to maximize its impact
on SDG achievement:

1. scale the positive impacts
2. flip the negative impacts
3. innovate for all SDGs

These actions link positive impact with the prospect of new
business opportunities.

Our research finds a $2.1 trillion revenue opportunity for
the digital industry by 2030 from delivering solutions with
positive SDG impacts —a 60% growth boost compared to
today. Roughly $0.4 trillion come from increasing connec-
tivity while the remaining $1.7 trillion result from deploying
digital solutions, such as e-commerce, e-work, smart
buildings, e-government and e-learning®.

Innovating for SDG impact:

A beneficial lens for companies

Innovating for SDG impact means applying a socially or
environmentally inspired lens to the innovation process with
the twofold objective of increasing the positive SDG impact
of a company while capturing new business opportunities.

Three action areas for the digital industry

Scale positive impacts

Flip negative impacts

\ﬂ

Innovate for all SDGs

This report and the underlying analysis helps GeSI mem-
bers understand which interventions and digital solutions
would be most impactful. To act on these insights, digital
companies can align their innovation process with the
SDGs, for example, by conducting dedicated innovation
sessions focused on addressing specific opportunities
(like e-health and smart city solutions) or challenges (like
e-waste or obesity). Additionally, companies can apply an
SDG lens to innovation by considering aspects like the CO,
impact of new products and solutions alongside traditional
financial metrics.

Companies integrating an SDG lens into their innovation
process benefit in four main ways. They can

—increase their revenues through new products and
services and more future-proof business models

- reduce their cost of capital from better ratings (due to
better sustainability performance)

— reduce their risks of paying fines (due to e-waste, for
example) or losing their license to operate

— improve their reputation with governments and the
wider public by actively contributing to positive societal
progress while reducing negative impacts

04
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With this report, GeSI reinforces its commitment to steering
the digital industry’s impact towards SDG achievement. It
will do this in four ways:

1. work with its members, the wider digital industry and
partners in other industries to scale positive impacts,
flip negative impacts and innovate across all SDGs

2. regularly update this impact analysis and enhance
the Digital Access Index with new indicators to better
measure the spread of enabling technologies, such as
the Internet of Things (IoT), and access to innovative
digital solutions, like smart agriculture, e-health and
e-learning

3. support members in addressing concerns about
the scale of digital transformation, including concerns
about energy consumption and e-waste, human rights
in the supply chain, privacy issues, cybercrime, and
the potentially negative impacts on employment

4) engage with all partners eager to unleash the full
potential of digital solutions towards SDG achievement

This report shows how digital access, the spread of tech-
nologies and innovative digital solutions can enable the
system transformation required to achieve the SDGs. But
this can only happen through joint efforts. GeSI and its
members from the digital industry have a strong desire
to collaborate and communicate with many different
stakeholders:

— Policy makers are the driving force behind setting the
“rules of the game,” both in terms of investment and
cultivating the appropriate regulatory environment.
They need to be fully aware of the potential of digital

solutions to help achieve the SDG agenda nationally and
globally. Strong evidence of a link between digital access
and SDG achievement reinforces the need for policies
that encourage investment in the roll-out of digital inf-
rastructure. The regulatory environment should support
innovation to achieve the SDGs, including ensuring a
level playing field for competition and innovation in
developing regions and avoiding overregulation of smart
technologies in developed regions

— Businesses from outside the digital industry can be
vital partners for innovating and applying digital solutions
for SDGs that are sector-specific, for example, in SDG 2
on smart agriculture solutions, SDG 3 on e-health inno-
vations, SDG 4 on e-learning solutions, SDG 11 on smart
city applications, or SDG 13 on enabling the renewable
energy transition

— The SDG community, including multilateral organiza-
tions like the UN, World Bank, SDSN, NGOs and donor
organizations are key facilitators of SDG achievement on
a global level and in tailoring solutions to local condi-
tions. GeSI and its members are eager to share findings
on the impacts of digital solutions and to learn from and
partner with multi-stakeholder and civil society organiz-
ations to maximize benefits for local communities

— All actors engaged in statistical evidence for SDG
achievement and digital access are invited to jointly
develop new indicators to measure progress on digital
access with a focus on the spread of technologies like
IoT and innovative, SDG-relevant digital solutions

This report has taken us a big step closer to understanding
the digital industry’s social, economic and environmental
impacts. We now have the evidence to take this impact to
the next level.

Let’s make it happen!

“Telenor Group places societal value at the center of how we run our business. To achieve

the SDGs and the climate agenda, it is necessary to work across sectors and partner with

a wide range of stakeholders. Businesses play a key role in driving this change, and we all

have a responsibility to ensure that our activities drive equitable and inclusive growth in

the markets we serve. Doing so in a sustainable way, leaders must become ambassadors

of change. Now is the time to move from words to numbers to impact.”

Sigve Brekke,
President & CEO, Telenor Group
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Methodological
appendix

This appendix provides further information about the
suggested methodology to generate insights based
on actual data and steer the digital industry’s impact

towards SDG achievement.

Correlation

GeSI commissioned Accenture Strategy to perform a cor-
relation analysis to understand the relationship between
digital access (on the x-axis) and SDG achievement (on the
y-axis) in 157 countries. This statistical analysis identifies
the direction and strength of the relationship between the
2 variables across the selected data sample:

Direction of relationship (also referred to as
“relationship” in the executive summary)
Definition: The “direction” of the correlation indicates
whether the correlation is positive or negative. A positive
correlation means that an increase in the independent
variable (digital access on the x-axis) happens in conjun-
ction with an increase in the dependent variable (SDG
achievement on the y-axis). In a negative correlation, an
increase in digital access happens in conjunction with a
decrease in SDG achievement.

_ i (Xi— X) (Yi— }7’)
VEL (x,- X2 VEL (y,- §)?

x = DAl values y = SDG values n = sample size

R

Measurement: The direction of the correlation is measu-
red with the R-value. It ranges between -1 and 1, with

-1 indicating a perfect negative correlation, 1 indicating

a perfect positive correlation and 0 indicating no correla-
tion at all.

Strength of relationship

Definition: The strength of the correlation indicates how
well the correlation explains the variability in the data of
the 2 variables. The higher the strength of a correlation
between digital access and SDG achievement, the safer it
is to assume a linear relationship between the 2 variables.

_ 21 (Xi— X) (Yi_ y)
VIL (x - D)*VIL (v,- )

x = DAl values y = SDG values n = sample size

R2

Measurement: The strength of the correlation is mea-
sured through the R%-value. It ranges between 0 and 1,
with O indicating no linear relationship between the two
variables (very weak) and 1 indicating a perfectly linear
relationship (extremely strong). On a scatterplot graph, the
values get closer to a correlation trend line as R? approa-
ches 1 and further away as R? approaches 0.

Relationship patterns
Three patterns of relationship emerge from the correlation
analysis:

— Positive: When an increase in digital access correlates
with an increase in SDG achievement. This is defined by
a positive R-value and a robust strength of the correla-
tion between the two variables, i.e. R? > 0.3% on a scale
from O (indicating no linear relationship) to 1 (indicating
perfect linear relationship)
27
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— Negative: When an increase in digital access correlates
with a decrease in SDG achievement. This is defined by a
negative R-value and a robust strength of the correlation
between the two variables, i.e. R? > 0.3

— Unclear: When there is no robust evidence for either a
positive or a negative correlation between the 2 variables.
This is defined by a low strength of correlation, i.e. R?
< 0.3. On an aggregated SDG level, this can be due to
different directions of correlations within the SDG caused
by multidirectional indicator correlations within the SDG

R? values of 0.7 and above reflect a particularly strong
relationship.

Levels of analysis

This report’s correlation analysis systematically associates
2 variables to analyze their results for a large set of
countries — 1 on digital access on the x-axis and 1 on SDG
achievement on the y-axis. Correlations were run across
all aggregation levels of the 3 perspectives:

— Digital access perspective: index-level (Digital Access
Index (DAI) — see below), 4 DAI categories and 21 DAI
indicators

— SDG achievement perspective: index-level (SDG Index —
see below), 17 individual SDGs, 81 SDG indicators

— Geographical perspective: global (all 157 countries
combined), 3 development levels and 4 regions

GeSI's Digital Access Index (DAI):

x-axis of correlation

To measure digital access, GeSI commissioned Accenture
Strategy to create a proprietary Digital Access Index (DAI)
for GeSlin 5 steps:

1. Indicator selection: 21 indicators across 4 sub-categories
(connectivity infrastructure, connectivity use, connectivity
affordability and technologies) were selected for the DAI
based on 6 criteria: the digital industry can influence them,
they cover a large share of countries, stem from a reputa-
ble source (either listed in reputable index or provided by
reputable source such as ITU, GSMA or World Bank), are
regularly updated, can easily be accessed from a publicly
available source and measure actual data (i.e., not based
on expert surveys). Prior to this, existing indices had been
analyzed for their suitability (see Endnote 8).

2. Data collection: Data for these indicators were collected
for the 157 countries that are included in SDSN's SDG
Index (see explanation of index below). The latest data
points available were used.

3. Data cleansing: Outliers in the data were validated
through research. A cutoff threshold for outliers was
defined by three standard deviations above and below
the mean of the indicator values. Outlier values were
adjusted by trimming them to the cutoff threshold. Highly
skewed indicators were logarithmically transformed.
Where data for a country was missing, it was imputed
based on the average available indicator value of similar
countries based on region and development level.

4. Data normalization: All indicators were normalized, i.e.
brought on the same scale from 0 (lowest) to 1 (highest),
creating a relative scoring of countries for digital access
indicators. The following formula was used for normalization:

= X =X Jowest value

X highest value = X lowest value

As part of the normalization, indicators for which a high
value indicates low digital access, such as prepaid mobile
cellular tariffs, were inverted.

5. Weighting and scaling: To create the DAL a weighted
average approach was taken. All DAI categories are equal-
ly weighted and, within each category, all indicators are
also equally weighted. Like the DAl indicators, the DAI and
its categories are scored from O (lowest) to 1 (highest).

SDSN and Bertelsmann Foundation SDG Index:
y-axis of correlation

To measure SDG achievement, this report uses the SDG
Index of the Sustainable Development Solutions Network
(SDSN) and the Bertelsmann Foundation®, currently the
most comprehensive indicator set on SDGs that is aggre-
gated in an index, regularly updated and publicly shares
the raw data. It provides SDG achievement scores across
157 countries, which have an average availability of 80%
of the data across the 81 indicators applicable to all coun-
tries®. SDSN's SDG Index includes those indicators of the
UN SDG indicators®” that meet the data availability criteria
to be included in the index and “fills gaps in data availabili-
ty with variables published by reputable sources.”®

On all SDG perspective levels (SDG index, SDGs, SDG
indicators), SDSN normalizes achievement scores on a
scale from O (lowest) to 100 (highest). As part of the
normalization, indicators for which a high value indicates
low SDG achievement, such as neonatal mortality, are
inverted.*® On the index level (all 17 SDGs combined), this
report exclusively uses SDSN's SDG achievement for all
countries. On the individual SDG and SDG indicator level,
missing country scores were imputed based on the avera-
ge available indicator score of similar countries based

on region and development level.

Getting closer to causation

Exhibit 21: Three tests to get from
correlation closer to causation

Correlation

The three tests

The correlation analyses run for this report determine

if a change (increase or decrease) in digital access and

a change in SDG achievement coincide. The fact that
both changes can be observed simultaneously proves a
time-based link between the two variables, but does not
signify a unidirectional cause-and-effect relationship
(causation) between them.

This report is explicit about the fact that full causation can
never be proven in the social sciences, the research area
we are operating in. It is only possible to get closer to
causation. We refer to "close-to-causal" relationships if
there is a high level of certainty that digital access or
solutions cause a change in SDG achievement. However,
this does not imply fully proven causality.

To identify close-to-causal relationships®, 3 decisive tests
are required to confirm if digital access drives SDG achie-
vement, or vice versa (also see Exhibit 21):

1. Correlations data consistency test: The correlation
results are tested for consistency across a broad data
sample.

2. Research consistency test: The correlation results are
tested for logical consistency with research.

3. Survey triangulation test: A very important but
time-consuming final test is the triangulation of the
correlation results with surveys. Surveying individuals
can verify which of the aspects analyzed is the cause,
and which is the effect.

If these three tests have all shown the same impact direc-
tion, a close-to-causal relation between the correlated
aspects can be assumed with high certainty. This report
speaks about a close-to-causal relationship if the relations-
hip passed these three tests with positive results. Where
the tests are partially completed, we assume an impact
potential.

Global correlation analysis:

Applying the three tests

The global correlation analysis presented in this report
addresses parts of the first and the second test, making it
more thorough than correlations with smaller samples or
without any other research confirming the hypothesis of
impact direction. However, the results are still a long way
away from confirming causality.

— Test 1 on correlation data consistency: First, a set of
over 150 countries was analyzed, thereby providing a
large sample of data. Second, the results are consistent
across the levels of analysis: there is a high consistency
of positive relationship patterns between the different
levels of analysis, as well as some clear negative relati-
onship patterns for selected environmental SDGs and
indicators. In the future, this consistency can be further
tested with emerging data over time, to additionally
check for consistency in a time series.

— Test 2 on research consistency: Beyond the work done
by GeSI and Accenture Strategy, many other studies and
organizations, such as the ITU, UN and World Bank*,
suggest a positive impact potential of digital solutions
on sustainable development. Research on the SDGs and/
or SDG indicator level — which is more closely related to
concrete measurable impacts — further confirm a positive
impact direction, including research by GSMA and Hua-
wei*?. Additionally, several case studies from the digital
industry demonstrate tangible positive impacts, and are
available on this report’s website.

— Test 3 on survey triangulation: No new survey trian-
gulation was performed on the actual behavior of people,
but existing survey results were analyzed in selected
deep dives.
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SDG 3: Impact of digital access/

solutions on health and well-being

In the context of SDG 3 on health and well-being, this
research partially applied 2 of the 3 tests to get closer
to causation (test 1 on data consistency and test 2 on
research consistency). While outside research reviewed
indicates a close-to-causal relationship for certain aspects
of e-health, larger studies with survey triangulation could
further validate causality.

— Test 1 on correlation data consistency: The positive

With regard to wearable-relevant indicators, the results
are ambiguous. This report’s correlation results reveal

a negative correlation between digital access and adult
obesity (SDSN tracks an indicator on obesity as part of
SDG 2). Some studies, however, report a positive impact
potential of wearables on obesity reduction. For examp-
le, Gualteri, Rosenbluth and Philipps (2016) find that the
use of wearables increased well-being and supported
weight loss in a test group analysis.>* Similarly, Yang et
al. (2017) discover positive impacts of a combined health
app and wearable study on childhood obesity reduction.>

correlation between digital access and SDG 3 achie-
vement holds true across all development levels and
regions (SDG 3 is consistently in the top-5 most strongly
and positively correlated SDGs), as well as across the
large majority of SDG 3 indicators: 9 out of 14 have a
clear positive correlation with GeSI's DAI 4 of the top-10
strongest correlated indicators with the DAI are SDG 3
indicators).

Test 2 on research consistency: In sum, research
suggests that there is a positive impact of e-health
solutions* on health . This is particularly true for remote
diagnostics and digital access to health information.
For example, a meta-study by Hilty et al. (2013) finds
that e-health solutions are effective for diagnosing and
assessing mental disorders in many settings and across
population segments.** Moreover the study confirms
these e-health solutions do not only increase access to
care, but that they are actually comparable to in-person
care.® Similarly, an explorative study by Beratarrechea et
al. (2014) claims e-health, specifically mobile health, to
be a promising tool to address health access, coverage,
and equity gaps in developing regions when dealing
with chronic diseases.“® Likewise, the World Economic
Forum reports a 50% increase in safe hospital or clinic
deliveries for pregnant women in Andhra Pradesh, India,
through an internet-based video system that enables
remote consultations with obstetricians and gynecolo-
gists in Hyderabad.*

With regard to digital access to health information,
the study conducted by Nyamawe and Seif (2014)*¢ and
the solution review by Llevbare (no date)* find mobile
access to pregnancy-related health information to
have a positive impact on maternal and infant health in
developing regions.

Evidence on the benefits of e-health solutions involving
big data analytics and artificial intelligence (Al) includes
reports on an Al application that leverages iris scans to
predict a person’s risk of heart attack or stroke within
the next 5 years with 70% accuracy — a level of precision
similar to that of blood tests that measure cholesterol
levels.*

— Test 3 on survey triangulation: For this report, no
primary survey research has been conducted. Also, a
review of existing literature did not find any surveys that
reconfirm the impact direction of the correlation bet-
ween digital access and SDG achievement spanning
a broad range of countries.

SDG 5: Close-to-causal relationship between
digital fluency and workplace gender equality

A close-to-causal relationship between digital fluency and
SDG 5, specifically workplace gender equality, has been
identified by Accenture’s “Getting to Equal”® study, based
on conducting the 3 tests for getting closer to causation
described above:

— Test 1 on correlation data consistency: The study
analyzed data for digital fluency and workplace equality
across 31 countries, finding consistent results across all
countries studied for the positive correlation between
digital fluency and workplace equality.

— Test 2 on research consistency: The results of the
study were found to be consistent with leading research
by reputable sources on the topic, such as the World
Bank.>*

— Test 3 on survey triangulation: The study surveyed
more than 4,900 working men, working women and
non-working women across 31 countries and 3 gene-
rations. The sample included people working in large,
medium and small businesses. These surveys supported
the study’s hypothesis that digital fluency was causing

improved workplace equality — not the other way around

— based on respondents’ views of how digital fluency
positively impacts their ability to succeed in the workplace.

SDG 13: Impact of digital access/solutions

on reducing CO, emissions

To qualify the impact of digital access and solutions on
CO;, emissions (SDG 13), this research applied tests 1 and
2 of the 3 tests to get closer to causation (test 1 on corre-

lation data consistency and test 2 on research consistency).

Research and a broad range of company case studies

demonstrate the net-positive impact potential of digital
access and solutions on CO, emissions. This indicates that
the enabling potential of digital solutions across many
areas of life, such as through e-work or smart building, can
outweigh the emissions footprint of digital technologies,
such as from data centers.

— Test 1 on correlation data consistency: For this report,
the correlation data consistency test delivers unclear
results for the two SDSN indicators related to CO, emis-
sions. Higher digital access correlates with the indicator
on higher CO, emissions from energy, but its correlation
with the indicator on imported tech-adjusted emissions
is unclear. Due to the conceptual limitations of these
indicators to describe countries’ actual CO, emissions,
the multivariate regression analysis used the non-SDSN
indicator consumption-adjusted CO, emissions (please
refer to Endnote 26).

— Test 2 on research consistency: GeSI's “SMARTer2030"

study finds a factor 9.7 emission reduction potential
for digital solutions by 2030, indicating that the CO,e
avoided by the use of digital solutions is almost 10 times
higher than the expected footprint from digital solutions
in 2030 (1.25 GtCO,e). Taking into account rebound
effects worth 1.37 GtCO,e, GeSI expects a net-positive
impact of 9.46 GtCO,e avoided in 2030 across 12 digital
use cases. There is ample research that provides evi-
dence of the actual positive impact of digital access and
solutions on CO, emissions reduction, for example, in the
context of e-work and smart building. The Information

Technology & Innovation Foundation finds that telecom-

muting reduces daily vehicle travel by 53 to 77%, cutting

down CO, emissions from fossil fuels®. This is based on
a meta-study by Walls and Safirova (2004) based on 20
empirical studies of telecommuting that confirm a reduc-
tion in number of trips, as well as distance travelled®®.
Similarly, Accenture’s experience with smart building
solutions finds an up to 40% reduction in CO, emissions
from households’ consumption and a 45% reduction from
commercial buildings' consumption due to better energy
management, automatic default settings, building
supervision and control, as well as the implementation
of operational guidelines.>” These findings on the impact

of digital access and solutions are further supported by
a plethora of company case studies, for example, in the
field of connected transportation. For instance, Verizon
partners with IPS Group, a provider of smart parking in

urban areas, to reduce the miles driven to find available
parking. In 2017, this smart parking solution reports to

have avoided over 34,000 metric tons of CO,e emissi-

ons in the United States®®. Likewise, Deutsche Telekom’s

Connected Car solution demonstrates a 15.9% CO,
emissions reduction potential per car based on a coa-
ching system for optimized driver behavior combined
with a real-time traffic information and guiding system
that anticipates traffic conditions.*

— Test 3 on survey triangulation: For this report, no
primary survey research has been conducted. Surveys
could address questions on verifying CO,-friendly
behavior changes through digital solutions. For future
research in the context of CO, emissions, scientific mea-
surements comparing settings with and without digital
solutions could be another suitable way to confirm a
close-to-causal relationship.

Estimating digital impact on SDG achievement:

multivariate regression analysis

In addition to testing for causation, this study seeks to
predictively estimate the impact that an increase in digital
access can have on SDG achievement. To this end, 3 mul-
tivariate regression models on SDG achievement variables
(within SDGs 3, 5 and 13) were run following a 7-step
methodology:

1. SDG / control variable selection: Three dependent
variables connected to achievement of SDG 3 (neonatal
mortality), SDG 5 (female years of schooling) and SDG
13 (consumption-based CO, emissions) were chosen. For
each of these, the most important explanatory indepen-
dent variables beyond digital access were identified as
control variables, based on literature research.

2. Data collection: Data on the non-digital control vari-
ables were collected from reputable sources, such as the
CIA, Global Carbon Project, ILO, UNESCO, UNPD, WHO
and World Bank. The latest available data points for the
157 countries that are included in SDSN's SDG Index were used.

3. Data cleansing: Variables with more than 40% of mis-
sing values were discarded. This applied to literacy rate in
models for SDG 3 and SDG 5. Remaining missing country

values were imputed based on the 3 countries most similar

to the missing country in all other variables in the model.
Data points with extraordinarily high influence on the
model — the outliers — were searched for based on their
Cook distance, but no such data points were identified.
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Moreover, highly correlated variable pairs, as defined by
R > |£0.9|, were discarded from the model to avoid
redundant information.

4. Model selection: Multiple models were designed,
based on different combinations of the selected variables.
For all three models, the chosen model was a multivariate
linear regression. The most suitable model for each of
the independent variables was selected based on three
criteria: Akaike Information Criterion (AIC)®°, interpreta-
bility®* and inclusion of the DAL An alternative modeling
approach that did not force the inclusion of DAL in the
selected model confirmed the relevance of DAL indicators
for making predictions on the three independent SDG
variables. Additionally, mandatory statistical requirements
for the models were met, i.e., independent, normally dis-
tributed residuals with equal variance (homoscedasticity)
and a mean of zero. Some indicators were transformed
(log, quadratic terms) to meet these requirements.

5. Model calculation: In a first step, the model regressed
the DAI and the control variables on the SDG variable

to identify the impact that DAI can have on SDG achie-
vement, considering the most important other aspects
that influence each SDG variable. In a second step, the DAI
indicators were regressed on the DAL

SDG indicator Indicator impact Tangible impact

6. Insight generation: The following insights were gained
from the models:

— An impact prediction of a 5% increase in DAI on each
SDG variable expresses the relative change in the SDG
variable that is expected from a 5% change in the DAL
Predictions are made for a hypothetical country,
calculated as the average of all countries, considering
the impacts of the control variables. The prediction is
provided together with a 95% confidence interval. This
interval signifies that the real value for the SDG variable
is expected to be within this range with a probability
of 95% for the hypothetical average country.

— A ranking compares the importance of each explanatory
variable in predicting the SDG variable across a broad
range of possible models, providing additional evidence
of the relevance of DAL in impacting SDG achievement.

7. Insight communication: To make the impact predic-
tions easier to grasp and relate to, they were translated
into tangible impacts on peoples’ lives and the environment.
The following calculation logic was applied to better com-
municate the impact of a 5% increase in DAL

Calculation logic

SDG 3: Neonatal
mortality (per 1,000 (per 1,000 live births)

-7.4% neonatal mortality ~ + 2 babies saved for
every 1,000 live births in is applied to the global average (of the 157 countries studied)

The 7.4% decrease in neonatal mortality (per 1,000 live births)

live births) Least Developed Countries of neonatal mortality (per 1,000 live births). Then the difference

between neonatal mortality (per 1,000 live births) with and without
the 7.4% decrease is calculated, resulting in the increased number
of babies per 1,000 live births that survive their first 28 days.

SDG 5: Female years of  +0.5% female years of
schooling (% male)®? schooling (% male)

+ 2 weeks of schooling ~ The 0.05% increase in female years of schooling (% male) is applied
for each female learner to the global average (of the 157 countries studied) of female

years of schooling (% male). The difference between female years
of schooling (% male) with and without the 0.05% increase is then
multiplied by the global average (of the 157 countries studied)

for male mean years of schooling (as per UNESCO). Since data is
recorded in years, the figure is multiplied by the number of days in
a year, providing the result of 14.5 days. Taking into account 2-day
weekends, this is equivalent to two school weeks. School holidays
are not considered in this calculation.

SDG 13: Consumpti-
on-based CO, emissi- sed CO; emissions
ons (MtCO;) (MtCO,) 300 MW)
(indicator is not part of

SDSN's SDG Index®?)
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-1.6% consumption-ba-  ~450 coal plants shut The 1.6% decrease in consumption-based CO, emissions (Mega-
off (average plant with

tons (Mt) CO,) is applied to the global total (of the 157 countries
studied) of consumption-based CO, emissions (MtCO,). The
difference in consumption-based CO, emissions (MtCO,) with and
without the 1.6% reduction is then divided by the average annual
CO, emissions of an average coal plant. The average annual CO,
emissions of an average coal plant is calculated across 6,721 coal
plant units (30 MW and larger, average of 300 MW) in 104 coun-
tries, as per CoalSwarm’s Global Coal Plant Tracker (data as of Janu-
ary 2018). This provides the result of a reduction impact equivalent
to the annual emissions of 468 coal plants.
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Endnotes

Detailed information is provided in the methodological appendix

GeSI and Accenture Strategy (2015). "SMARTer 2030: ICT Solutions for
21st Century Challenges”; GeSI and BCG (2012). "GeSI SMARTer2020:
The Role of ICT in Driving a Sustainable Future”; GeSI and The Climate
Group (2008). "SMART2020: Enabling the Low Carbon Economy in the
Information Age”

GeSI and Accenture Strategy (2016). "#SystemTransformation — How
Digital Solutions Will Drive Progress Towards the Sustainable Develop-
ment Goals”

Our "#SystemTransformation” report reveals an economic opportunity
of USD 11.1 trillion from digital solutions with sustainability benefits in
2030

Clustering of countries into development levels based on UN classifi-
cation: UNCTADSTAT (n.d). “Classifications - Economic Groups.” http://
unctadstat.unctad.org/EN/Classifications.html

Due to the low number of countries in North America (n=2) and Oce-
ania (n=2), those regions could only be analyzed when combined with
neighboring regions, i.e. North America combined with Latin America &
Caribbean, Oceania combined with Asia

Top-5 most strongly correlated indicators in Least Developed Countries:
individuals using the internet, mobile social media penetration, active
mobile broadband subscriptions, smartphone market penetration and
3G coverage

Why a new index? First, existing indices on digital access or adoption
only cover parts of digital industry activity. For example, they only use
and access of ICT or only a certain part of the digital industry. Second,
they often include non-digital indicators that are part of SDG achie-
vement — which would lead to a mix of the two axes that are analyzed.
Twelve existing indices have been screened, including the ITU Digital
Development Index, the GSMA Mobile Connectivity Index, the WEF
Networked Readiness Index and the World Bank'’s Digital Adoption
Index

As our research is situated in the social sciences, one might argue that
full causal relationships can never be proven. Hence, a “close-to-causal”
relationship is possibly the highest level of causality attainable

Please refer to endnote 17 for more information on the use of the term
"close-to-causal relationship" in this study

Please note that a higher SDG achievement score in neonatal mortality,
traffic deaths, under-five mortality, adolescent fertility, maternal
mortality, death rate from non-communicable diseases, incidence of
tuberculosis, death rate from household and ambient pollution and HIV
incidence indicates a lower occurrence of these negative health events,
such as neonatal mortality

An overview of the methodology applied is provided in the methodolo-
gical appendix

Please refer to the methodological appendix for the calculation logic
applied

Please note that there is strong evidence supporting the prediction of
the impact potential displayed. However, further research, including
survey triangulation, is required to increase certainty on a close-to-cau-
sal relationship

Please refer to endnote 17 for more information on the use of the term
"close-to-causal relationship" in this study

Three other indicators that significantly influence whether newborn
babies survive the first 28 days of their lives were identified (Improved
water source (% of population with access), births attended by skilled
health personnel (%) and total health expenditure (% of GDP)) and
introduced into the modeling, but were excluded from the final model
due to high correlation with other explanatory variables. Additionally,
literacy rate, adult total (% of people ages 15 and above) was intro-
duced into the modeling process to serve as a proxy for parental level
of education, but was excluded from the final model due to low share of
countries with data available

Please note that a higher SDG achievement score in unmet demand for
contraceptives indicates a lower share of unmet demand for contraceptives
Accenture (2016). "Getting to Equal = How Digital is Helping Close the
Gender Gap at Work”

This report speaks about a close-to-causal relationship if the relations-
hip underwent the three tests of data consistency, research consistency
and survey triangulation with positive results
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8 The study measures digital fluency through a set of seven indicators,
four of which were obtained from surveys and three from secondary
research. Survey-based indicators include ownership of / easy access to
digital solutions, usage of digital solutions in personal life, frequency of
use of digital solutions in personal life, proactivity in learning new digital
skills. Secondary research-based indicators include the percentage of
individuals using the internet (by gender), usage of electronic payments
to make payments, usage of the internet to pay bills or make purchases
Accenture (2016). “Getting to Equal — How Digital is Helping Close the
Gender Gap at Work”
20 An overview of the methodology applied is provided in the methodolo-
gical appendix
Schooling is defined as education across all levels, i.e. the "average
number of completed years of education of a country's population aged
25 years and older, excluding years spent repeating individual grades” as
per UNESCO (n.d.): "Education: Mean Years of Schooling.” http://data.uis.
unesco.org/Index.aspx?queryid=242
There is strong evidence supporting the prediction on the impact poten-
tial displayed. However, further research, including survey triangulation,
is required to increase certainty on a close-to-causal relationship
Two other indicators that significantly influence whether girls go to
school were identified: adolescent fertility rate (births per 1,000 women
ages 15-19) and GDP per capita, PPP (current international $). These
were introduced into the modeling, but were excluded from the final
model due to high correlation with other explanatory variables. Addi-
tionally, literacy rate, adult total (% of people ages 15 and above) was
introduced into the modeling process to serve as a proxy for parental
level of education, but was excluded from the final model due to low
share of countries with data available
Abbreviated target descriptions by Accenture Strategy
Please note that a higher SDG achievement score in all three indicators
indicates lower climate change vulnerability, imported emissions and
CO, emissions from energy respectively
For more information, refer to the methodological appendix. Removing
other influencing effects on CO, emissions like GDP, our multivariate
regression analysis could now demonstrate the net positive effect of
digital access
We use the indicator “consumption-based CO, emissions,” sourced from
the Global Carbon Project (2015), instead of one of the two CO,-re-
lated indicators from SDSN's index. This has two main benefits: using
a consumption-based CO, emissions indicator attributes emissions to
the consumer countries of emissions-producing goods and services,
rather than to the producer countries, avoiding the “outsourcing” of
emissions from developed to less developed regions, as SDSN's indica-
tor on imported emissions, tech-adjusted does. Our selected indicator
additionally covers all key CO, emissions, and not only parts, as SDSN's
indicator on CO; emissions from energy does. Considering this indicator
allows more coherence with GeSI's “SMARTer" analyses on digital’s
potential to save total CO, emissions globally in all sectors
Please refer to the methodological appendix for the calculation logic
applied
Please note that there is strong evidence supporting the prediction on
the impact potential displayed. However, further research, including sur-
vey triangulation, is required to increase certainty on a close-to-causal
relationship
One other indicator that significantly influences CO, emissions — GDP
per capita, PPP (current international $) — was identified and introduced
into the modeling but was excluded from the final model due to high
correlation with other explanatory variables
Assessment of relevance based on GeSI member and Accenture Strategy
analysis for "#SystemTransformation”, taking into consideration SDG's
industry transformation potential, business case for the digital industry
and equal distribution between social, economic and environmental
impact area
We assume a very strong link between digital solutions and their impact on cities
(SDG 11). However, the two indicators on SDG 11 currently included in the SDSN
SDG Index might not reflect the entire sustainability impact potential in cities
* GeSIand Accenture Strategy (2016). “#SystemTransformation”
* In the social sciences, it is widely accepted that an R? value of 0.3 and
higher signifies a robust correlation
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* Bertelsmann Stiftung & SDSN (2017). “SDG Index and Dashboard Report
2017: Global Responsibilities — International Spillovers in Achieving the
Goals”

% In total, SDSN tracks 83 indicators for their global SDG Index. However,

2 indicators for SDG 17 are only available for a subset of countries.

Those were not considered in the indicator-level correlation analysis for

this report because the robustness of a correlation for fewer countries

would not be comparable to that of the other indicator-level correla-
tions

UN Statistical Commission (2016). "Report of the Inter-Agency and

Expert Group on Sustainable Development Goal Indicators (E/

CN.3/2016/2/Rev.1), Annex IV." Data availability for UN indicators is

an issue. Over 60% of the UN indicators have no or only partial data.

UN Statistical Commission (2017). “Tier Classification for Global SDG

Indicators”

Bertelsmann Stiftung & SDSN (2017). "SDG Index and Dashboard Report

2017"

Further details on SDSN's methodology for calculating SDG achie-

vement scores can be found in Bertelsmann Stiftung & SDSN (2017).
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assume a high level of certainty for a causal relationship

World Bank (2016). “World Development Report 2016: Digital Divi-

dend.”; GSMA (2016 and 2017) "Mobile Industry Impact”; ITU (n.d.).

"ICTs for a Sustainable World #ICT4SDG." https://www.itu.int/en/

sustainable-world/Pages/default.aspx; UN includes ICT indicators and

targets in SDG achievement (e.g., SDG targets 9.c and 17.8), showing the
assumed positive impact

GSMA (2016 and 2017) “Mobile Industry Impact”; Huawei (2017) “ICT

Sustainable Development Goals Benchmark”

For example, Donald M. Hilty et al. (2013). "The Effectiveness of

Telemental Health: A 2013 Review”; Beratarrechea et al. (2014). “The

Impact of Mobile Health Interventions on Chronic Disease Outcomes

in Developing Countries: A Systematic Review”; World Economic Forum

(2017). "Global Healthcare: The $300 Billion Question”; Ally S. Nyamawe
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World Bank (2016). “World Development Report 2016: Digital Dividend”

> The Information Technology & Innovation Foundation (2009). “Impro-
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Margaret Walls & Elena Safirova (2004). “A Review of the Literature on

Telecommuting and its Implications for Vehicle Travel and Emissions”

Accenture (n.d.). “Accenture Smart Building Solutions: Optimizing Buil-
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Report”

GeSI & Accenture Strategy (2015). "#SMARTer2030: ICT Solutions for
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%0 AIC measures information provided by a model and its complexity. The
model with the lowest AIC is considered the best model. Any model
within an AIC distance of 5 is considered plausible, and was further
analyzed

6 Only linear models were considered interpretable in order to derive the
required insight of impact prediction and variable ranking by importance

2 Referred to as "years of schooling for girls and women compared to
boys and men” in Chapter 3 for communication purposes

% Please refer to Endnote 27
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“As this important GeSI report underscores,
digital solutions are essential tools for achieving
the Sustainable Development Goals. Broadband
connectivity combined with new cutting-edge
applications are being adopted for every one of the
SDGs, from fighting poverty (SDG 1), to raising

Jeffrey D. Sachs,

University Professor at Columbia University
Special Advisor to UN Secretary General Anténio
Guterres on the Sustainable Development Goals

the quality of education (SDG 4) and health (SDG 3)

and to enabling the scale-up of renewable energy
(SDG 7). The telecommunications providers,
technology firms, academic centers of excellence,
and others in the digital sectors should now step
forward boldly to provide breakthrough digital
solutions at global scale.”

John Donovan,
CEO, AT&T Communications

“Technology from Al to 5G has the power to
transform public safety, education, transporta-
tion, manufacturing, energy and more. We have
an obligation to make sure innovation best serves
the people and communities we serve. This report
demonstrates the impact our industry is making
and we couldn’t be more optimistic about AT&Ts
contribution in what’s to come.”

Mr. Dong-Jin Koh,
CEO, Samsung

“We at Samsung, devote our talent and technology
to creating innovative products and services. Our
products and services are designed to help people
connect, pursue their best and enrich their life
more easily and seamlessly. As a global corporate
citizen, we are pursuing opportunities to solve
societal challenges with a vision for a sustainable
future, in line with the UN SDGs.”

ENABLING
DIGITAL
SUSTAINABILITY

4 = Urs Schaeppi,
g . CEOQO, Swisscom

“Swisscom will play its part in achieving the UN
Sustainability Goals, and will rely on this study to
inform our efforts. GeSI’s research clearly shows
how innovative digital solutions can promote
sustainable development.”

&

“At Unilever, we apply an SDG lens to every
aspect of strategy, from innovating to create
sustainable solutions to marketing products and
services that inspire consumers to make sus-
tainable choices. This report demonstrates the
critical role of digital solutions, and I am thrilled
about the prospects of using these solutions and
working with the digital industry to help us deli-
ver on our commitment towards the SDGs.”

Paul Polman,
CEOQO, Unilever

’ - Lise Kingo,
i_ = ;. CEO & Executive Director,

3 ;f, ¥ United Nations Global Compact
-

(1
“At the UN Global Compact, we believe private
sector engagement is critical to delivering the
Sustainable Development Goals by 2030. And the
global business community is stepping up to the
challenge, with more and more industries wor-
king to measure their impact on supporting the
achievement of these Global Goals. Therefore, we
welcome initiatives such as GeSI that are taking
important steps to help business be an impactful
force for good.”

accen’?ure strategy






