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Abstract

Advances in Artificial Intelligence (Al) are helping
tackle a growing number of societal challenges,
demonstrating technology’s increasing capability to
address complex issues, including those outlined in
the United Nations (UN) Sustainable Development
Goals (SDGs). Despite global efforts, 80% of SDG
targets have deviated, stalled, or regressed, and only
15% are on track as of 2023, illustrating the urgency of

This brief draws on Google's internal and collaborative
work to show Al's potential to accelerate action on the
SDGs and make substantive progress to help address
humanity's most pressing challenges. It also show-
cases our approach to Al-powered innovation and
offers insights on its development and deployment to
drive bold and responsible innovation to enure that
everyone, everywhere, can benefit from Al.

accelerating efforts to meet the goals of 2030.

Introduction

The UN SDGs are regarded as one of the best representations of
humanity’s goals and challenges and are approved by the UN’s 193
member countries. A 2023 UN Special Edition Report highlighted a con-
siderable gap in achieving the SDG targets: about 80% of the targets
have deviated, stalled, or regressed, and just 15% of them are on track.’
The data show? that these challenges disproportionately impact low-
and middle-income countries (LMICs).® The Millennium Development
Goals (MDGs), the predecessor of the SDGs, saw considerable progress
due to developments in Information and Communication Technologies
(ICTs).* Artificial Intelligence (Al) has the potential to do the same for
implementing and advancing progress on the SDGs.®

Al is a general-purpose technology with broad applicability and multiple
use cases across sectors. It presents the opportunity for machines to
learn, adapt, and perform tasks that have the potential to assist people,
businesses, and organizations.® Additionally, Al capabilities will continue
to advance and create opportunities for innovation across domains

— for example, Al techniques developed for image recognition in health-
care can also be applied to assess signs of disease in crops or moisture
content in soil. The UN Department of Economic and Social Affairs high-
lights Al’s potential to meaningfully enable 134 or 79% of the 169 SDG
targets.” Our collaborative research confirms this trend, identifying more
than 600 existing Al use cases supporting the SDG targets within the
social impact sector® — this represents a 300% increase in the applica-
tion of Al to address the SDGs since 2018.°

600

Al use cases support the SDGs
within the social sector alone, a
300% increase since 2018



Methodology

Al is demonstrably impacting a wide range of societal challenges
and opportunities in profound ways. This brief examines Al’s
potential to accelerate progress on the SDGs, using evidence,
insights, and case studies from Google's research partnerships,
technical innovations, and social impact initiatives, as well as sec-
ondary data sources:

1.

2.

Research partnerships: We draw on Google's
collaborations with leading research and consult-
ing organizations to inform this work. Notably, our
research collaboration with McKinsey & Company
contributed to the underlying research for this
brief and for their independent publications in
2018 (“Applying artificial intelligence for social
good”) and 2024 ("Al for social good: Improving
lives and protecting the planet”).” Our research
collaborations have explored, among other
things, Al capabilities for the SDGs with Google
DeepMind, Google Research, and Google Data
Commons. Additionally, we draw on our research
collaborations with BCG™ and Ipsos,™ which
explored accelerating climate action and global
public attitudes towards Al.

Technical innovations: Google’s research teams
continue to advance Al research and solutions,
driving technical innovations to address soci-
etal challenges (including AlphaFold, Flood
Hub, and Data Commons). Much of this work is
done in collaboration with partners in the field
and insights from these ongoing projects have
informed our analysis.

3. Social impact initiatives: Over the last five years,

Google.org has supported more than 200 social
impact organizations globally using responsi-
ble Al to advance their work through initiatives
including the Al Impact Challenge™ and Al for
Global Goals,™ run in partnership with the Centre
for Public Impact. These efforts and the work of
the many social impact organizations informed
our perspectives on how to advance progress
of the SDGs using Al. Examples of these social
impact organizations are showcased throughout
this brief to demonstrate real-world applications
with tangible impact.

. Secondary data sources: We also leverage exist-

ing secondary data sources, including research
publications and reports from iLet'snternational
organizations (e.g., the UN) and Al-focused
institutions (e.g., Stanford Institute for Human-
Centered Artificial Intelligence).



Factors driving advancements in Al

In the last five years, there has been a surge in the exploration,
development, and deployment of Al solutions across sectors, includ-
ing the social impact sector.” From 2021 to 2022, patents granted
worldwide to those developing Al capabilities, applications, and sys-
tems increased by 63% and this number has increased more than
30-fold since 2010. In 2023, 149 foundation models were released,
more than double the amount released in 2022. Over 65% of these
were open source, compared to 44% in 2022 and 33% in 2021."

These advancements in Al, among others, have been driven by
several factors, including:

Technical breakthroughs in Al architecture, where landmark work

in unsupervised learning, instruction, fine-tuning, Reinforcement
Learning from Human Feedback (RLHF), the invention of
Transformers'™, and the development of a new generation of Al
computing infrastructure have laid the foundations for the develop-
ment of increasingly sophisticated Al systems.

Open access models?® and low code/no-code solutions? have
helped to democratize Al adoption, allowing a broader spectrum of
users, including governments and nonprofits, to leverage Al.??

Rapid growth in cost-effective cloud computing has acceler-
ated the deployment of Al-driven solutions and will continue to
contribute to further advancements in Al

Open data initiatives have enhanced the availability and quality of
data online, fueling Al-driven tooling, insights, and decision-making
across various domains.?

Technical breakthroughs

in Al architecture and the
development of a new gen-
eration of Al computing
infrastructure have laid the
foundations for the devel-
opment of increasingly
sophisticated Al systems



Improved connectivity and internet penetration
(particularly in previously inaccessible regions)
have facilitated Al advancements through real-
time data collection and analysis. However,
expanding this reach further remains a
development challenge.?

The growth of remote sensing tools and
associated technologies (e.g. sensors, mobile
phones, and satellites) have supported data
abundance and increased overall monitoring
and data capabilities.?

Heightened focus on digital transformation,?
coupled with growing demand and supply of

Al skills in the workforce,?® has led to increased
investment in Al and the adoption of Al capabil-
ities within organizations. Although not evenly
distributed across the world, the expanding Al
workforce has helped bridge the talent gap,
facilitating the expansion of Al capabilities and
the development of Al tools and solutions.?

Collaborative ecosystems that bring together
industry, governments, researchers, developers,
and civil society, have helped us to collectively
expand and share knowledge on Al, identify
ways to mitigate emerging risks, and further
develop and implement Al solutions.*°

Altogether, these factors have led to an increas-
ingly powerful Al stack that is being deployed to
provide high-impact solutions — tools, systems, and
processes — to address our toughest challenges and
bring about positive outcomes for people.

However, despite progress, Al advancements

remain geographically skewed. Al development and
deployment are concentrated in specific regions
(particularly North America and Europe), while other
regions of the world face barriers like lack of funding,
compute costs, and talent shortages. Regional lead-
ership from bodies like the United Nations and World
Bank, policies to support infrastructure and innova-
tion, and targeted initiatives, like Google’s Al research
center in Ghana, are crucial to ensuring democra-
tized Al access and empowering local communities
to develop and deploy Al-driven solutions to societal
challenges, like the ones outlined in the SDGs.*



Leading Al capabilities

Al encompasses a range of technical capabilities that
are accelerating progress toward the SDGs. In this
section, we highlight six key Al capabilities:

« Computer Vision: Empowers machines to
interpret visual data from images and videos,
enabling tasks such as image recognition, object
detection, and classification.

+ Natural Language Processing (NLP): Enables
machines to understand and generate human
languages, facilitating tasks like sentiment
analysis and code generation.

« Speech and Audio Processing: Allows anal-
ysis and synthesis of audio signals, enabling
applications like speech recognition and
voice-controlled interfaces, speech synthesis,
and spoofing detection.

+ Multimodal Foundational Models: Integrates
and interprets information from various
sources, including text, images, and audio,
to enhance understanding and generate
contextually rich content.

+ Reinforcement Learning (RL): Enables
agents to learn optimal decision-making
strategies by interacting with an environment
and receiving feedback.

+ Robotics: Encompasses the design, construc-
tion, and programming of physical machines
capable of autonomously performing tasks.

Al capabilities are helping social impact
organizations and leaders process vast
amounts of data to better understand
problems and target interventions,
personalize information for frontline
workers and communities, and deliver
new modes of interaction.

For instance, through our social impact partnership
with ARMMAN we have seen Al-powered predic-
tions facilitate targeted interventions for pregnant
women in rural India most at risk of dropping out

of health programs. [See Box 1.] Quill.org is using
advances in NLP and Generative Al to provide imme-
diate coaching and feedback to students on writing
and reading comprehension. [See Box 2.] Computer
Vision technology is helping Climate TRACE use
satellite imagery to analyze emissions data. [See Box
3.] These examples show how various Al capabilities
can accelerate progress toward a range of SDGs.



Al for the SDGs

Al is driving progress towards all 17 SDGs. [See Table 1.] Experts
have highlighted Al contributions toward three goals in particular
that we explore more deeply: SDG 3 (Good Health and Well-Being),
SDG 4 (Quality Education), and SDG 13 (Climate Action).*?

These experts attribute the increased potential in these areas

to several factors, including:

+ Organized and accessible datasets that facilitate the develop-
ment and deployment of Al solutions (e.g., administrative and
academic data in education settings).

Al is driving

progress towards
+ The suitability of challenges in these domains to Al-driven

solutions, especially those aided by pattern recognition, opti- a” 17 SDGS
mization, and prediction.

+ A concentration of skilled Al professionals in these domains.

« Examples of scaled use cases, where Al applications have
demonstrated impact and opportunities for full scale potential
could still be realized.

+ The presence of profitable and/or more mature business
models that can attract investment and drive further develop-
ment of Al solutions.

While these SDGs currently have been identified as high potential
for Al, there remains significant opportunity to continue to invest in
and accelerate Al application across all SDGs.



Table 1
lllustrative use cases of Al mapped to SDGs

SDG How Al could help (not exhaustive)

SDG 1: No Poverty

Machine learning with satellite imagery and survey data can extract socioeconomic indicators to generate visualizations and
predictions of poverty in areas lacking survey data®

Natural Language Processing can analyze financial data to provide personalized financial advice (Al chatbots providing
financial counseling to underserved populations)®*

Al technologies can contribute to economic growth and job creation through automation, increased productivity, and innovation®

SDG 2: Zero Hunger

Image classification can monitor soil and crop health (predict pest invasions, real-time seed and soil analysis, and weed
management) to optimize crop yields®®

Multimodal analysis can minimize food waste and optimize distribution to create smart supply chains®”

Machine learning can be used with satellite imagery, localized food prices, and conflict data to predict and address
severe acute childhood malnutrition and forecast food insecurity for early action®

SDG 3: Good Health
and Well-Being

Medical image analysis can enhance accuracy in disease detection and diagnosis to decrease mortality rates®
Speech recognition technology can transcribe doctor-patient interactions and clinical notes to reduce time spent on
documentation and allow healthcare professionals to focus more on patient care*®

Reinforcement learning can provide personalized treatment for chronic diseases to adapt interventions based on
individual responses to improve health outcomes*

Robotic exoskeletons and assistive robots can provide support and assistance to elderly individuals and people with
disabilities to improve accessibility*?

SDG 4: Quality
Education

Al-powered tools can help teachers develop lesson plans, personalize learning materials, and adapt learning dynamically
based on real time feedback.®

Multimodal Al-powered educational software can adapt to different learning styles to make learning processes more
inclusive and effective**

Natural language processing on conversations between educators and non-English-speaking parents, coupled with
machine learning analytics on parent and student profiles, can construct a multilingual family engagement platform and
deliver personalized resources to help parents digitally connect with teachers regardless of language*®

SDG 5: Gender
Equality

Machine learning can detect gender bias in hiring algorithms

Generative Al-powered chatbots can provide mental health support, offer personalized conversations and assistance to
individuals in need*

Natural language processing methods, such as topic modeling, psycholinguistic feature modeling, and audio signal
processing, can be applied to voice recordings and chat transcripts from crisis call hotlines for women to escalate calls
with a high risk of intimate partner violence*’

SDG 6: Clean Water
and Sanitation

Al-optimized water infrastructure management can prevent leaks and optimize usage*®

Big data analysis and deep learning can predict droughts and floods for better water management*®

Machine learning analytics can estimate evapotranspiration by leveraging thermal satellite images, weather data, and
agriculture data, to help farmers provide more precise amounts of water needed to irrigate crops®

SDG 7: Affordable
and Clean Energy

Reinforcement learning can optimize energy distribution for smart grid management®
Al, specifically ML and CV, can transform the electric grid into a more reliable and efficient system®
Predictive analysis can develop a monitoring and maintenance framework for wind turbines®?

SDG 8: Decent Work
and Economic Growth

Generative Al-powered chatbots can automate repetitive tasks and optimize data collection, freeing up human potential
for higher-value work®*

Al can analyze data from sensors and cameras to identify potential safety hazards and prevent workplace accidents®®
Machine learning analytics on publicly available skills and occupational data can map an individual’s skill set captured
through a guided assessment directly to relevant occupations®



SDG

How Al could help (not exhaustive)

SDG 9: Industry,
Innovation, and
Infrastructure

Computer Vision can detect defects in manufacturing processes to improve product quality®”

Predictive analytics algorithms can analyze historical data and market trends to forecast demand for raw materials,
components, and finished products®®

Computer vision on Google Street View and LIDAR images can help residents assess defensible space and identify
flammable vegetation around their homes®

SDG 10: Reduced
Inequalities

Assistive audio-visual speech recognition can aid the hearing impaired

Assistive technologies for individuals with visual disabilities can provide auditory descriptions of the surrounding
environment

Machine learning to image and text data can develop a dictionary of norm-revealing phrases that can be used as an
alternative credit-scoring mechanism to make consumer lending more accessible to low-income individuals

SDG 11: Sustainable
Cities

Machine learning models can simulate peripheral vision and improve driver safety

Robots equipped with sensors and cameras deployed in disaster-stricken areas can assist in search and rescue
operations and deliver essential supplies

Reinforcement learning can optimize traffic flow and reduce congestion and pollution

Machine learning analytics on incident dispatch data and other correlative data (weather, anomalous events, city
demographics, etc.) can build a predictive model around emergency response times for first responders in urban areas

SDG 12: Responsible
Consumption and
Production

Al-guided product design can help further sustainability and circularity

Predictive analytics can match supply and demand, reducing overproduction

Deep neural net and image-recognition technology on garbage and waste management images can help automate the
classification and sorting of recyclable items at waste management facilities

SDG 13: Climate Action

Reinforcement learning can optimize energy distribution and use, traffic flow, and anti-pollution
Machine learning analytics and computer vision on emissions data, satellite imagery of power plants, weather conditions,
and grid conditions can monitor power plant emissions

SDG 14: Life Below
Water

Image and acoustic classification can help monitor sub-sea animals and detect pollution sources, help remove pollutants,
and preserve marine environments to ensure their safety and conservation

Image classification and satellite imagery analysis can help monitor fish abundance and detect illegal fishing activities,
aiding in enforcement and conservation efforts

Image-recognition technology on waste facility images and data can help increase recycling rates and reduce plastic
pollution in oceans

SDG 15: Life on Land

Satellite imaging can detect deforestation to preserve terrestrial ecosystems

Remote sensing can identify and track endangered species, and detect poaching activities

Machine learning analytics and audio recognition from rainforests and other ecosystems can help locals derive insights
and help root out any ecological threats

SDG 16: Peace, Justice
and Strong Institutions

NLP can analyze social media data to identify opinions and emotions on social issues in multilingual communities
Computational statistics and NLP can quantify and reveal patterns of online abuse

NLP and other machine learning methods can extract relevant information from legal and judicial documents (e.g., laws,
jurisprudence, victim testimonies, and resolutions) and empower human rights advocates

SDG 17: Partnerships

Al-powered platforms can help develop monitoring systems for compliance with SDG targets, analyzing data from
multiple sources

NLP algorithms can be integrated into collaborative research platforms to analyze and synthesize large volumes of
scientific literature, patents, and technical documents

Machine learning analytics on developing country economic indicators and population survey data can help public and
private sector entities and governments better target assistance and measure return on investment
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AlphaFold, Google DeepMind’s Al system, solved what is known as the “protein folding problem”

SDG 3
Good Health and Well-being

Ensuring good health and well-being for all remains a global chal-
lenge. For example, noncommunicable diseases (NCDs) kill 41
million people every year, accounting for 74% of all deaths glob-
ally.8* In 2020, approximately 800 women died every day from
pregnancy or childbirth complications.® The potential of Al to
transform healthcare has been recognized by the World Health
Organization.t Our research found that the largest number of Al
use cases (165) fall under SDG3, accounting for 28% of all doc-
umented use cases. Al applications offer diverse opportunities,
ranging from diagnosis and clinical care to health research and
public health interventions.




A few noteworthy Al-powered technologies and
initiatives working toward SDG 3: Good Health
and Well-being are:

AlphaFold: Al is being used in health research
and drug development and is expected to
play an important role in improving human
understanding of diseases and identifying
new disease biomarkers.®” Google DeepMind'’s
Al system AlphaFold solved what is known as
the “protein folding problem,” by accurately
predicting the three-dimensional shape of
proteins and other biomolecules like DNA,
RNA, ligands and other small molecules, and
how they interact together in a cell.# This
breakthrough technology is helping to accel-
erate drug discovery for cancer, opening up
cost-effective opportunities to treat diseases
previously neglected,® aiding in the develop-
ment of enzymes to facilitate the breakdown
of single-use plastics,’® and unlocking insights
to grow more resilient crops that require fewer
pesticides. The findings are freely available

to the scientific community, in partnership
with EMBL-EBI, through the AlphaFold Protein
Structure database, which has more than 1.8
million users in over 190 countries. AlphaFold
has been cited more than 20,000 times in
research papers.

Mammography Al: Google partnered with the
Japanese Foundation for Cancer Treatment
(JFRC), iCAD, Northwestern Medicine, and
medical experts, to develop an Al system
capable of breast cancer prediction.” Early
detection not only can lead to better health
outcomes but can also ultimately reduce treat-
ment costs. More collective work is needed to
improve equitable access to effective cancer
treatment once detected.

mMitra: Al algorithms are positively impacting
public health outcomes by analyzing large
amounts of beneficiary data to provide targeted
health promotion and improved identification
and response to health outbreaks. ARMMAN
leverages Al and a call-based program (mMitra)
to improve maternal health outcomes in India by
engaging pregnant women, predicting dropout
risks, and facilitating interventions. [See Box 1.]

Box 1

ARMMAN uses Al to enhance maternal
health outcomes by leveraging a call-
based information program, mMitra, to
engage pregnant women early on, pre-
dict dropout risks and facilitate targeted
interventions, ultimately aiming to reduce
maternal morbidity and mortality in India.
mMitra’s Al-powered program also directs
support calls.

ARMMAN has seen a 30% increase in
engagement among high-risk participants,
a 25% increase in the number of pregnant
women taking IFA (iron and folic acid)
tablets for 90 or more days, and a 47.7%
increase in the proportion of women who
knew at least three family planning meth-
ods. To date, they have reached over 2.9
million women.

Note: ARMMAN'’s work in India is supported by Google.org
and is a Google research collaborator.



Read Along, Google's speech-based reading tutor app, allows students to learn by reading aloud

SDG 4
Quality Education

Significant challenges persist in achieving SDG 4 (Quality
Education). About 59 million children do not attend primary
school.”? Among those enrolled, 70% of children in LMICs do not
have adequate reading and comprehension skills.”® If this trend
continues, it is estimated that by 2030, only one in six countries
will achieve the universal secondary school completion target and
approximately 300 million students will lack the basic numeracy
and literacy skills necessary for success.’ In 2020, over 14% of
teachers globally lacked minimum qualifications, with Sub-Saharan
Africa exhibiting the most pronounced deficiency, where only 60%
of pre-primary, 69% of primary, and 61% of secondary teachers
met qualification standards, exacerbating disparities in

access to quality education.”



A recent report by UNESCO, "Al and Education:
Guidance for Policy-Makers,” highlights that Al
technologies can augment educational experiences
while upholding ethical, equitable, and inclusive
standards.® Moreover, a growing body of research
underscores the potential of Al to revolutionize
various facets of education.’”*®%° In our research,
education-related use cases (40) constitute about
7% of documented Al SDG use cases.

Some examples of Al-powered technologies and
initiatives focus on SDG 4 (Quality Education) are:

« Read Along: Google's speech-based reading
tutor app, allows students to learn by reading
aloud.®The app's impact is visible through the
data from the pilot study: 64% of participants
from the India pilot study with access to the
app showed an improvement in reading profi-
ciency, and 95% of parents from the India pilot
study said they would continue to use the app
even after the pilot study.” Such innovations
help teachers increase student engagement
and allow them to provide personalized learning
support, particularly in settings where there is a
poor teacher-to-student ratio.

+ Quill: With diverse pedagogies and a need
for teacher engagement, Intelligent Tutoring
Systems and Dialogue-based Tutoring Systems
can support the delivery of personalized
learning experiences to supplement teaching.
Quill.org uses Al to provide personalized feed-
back and coaching to students through its
Al-driven tool Quill, improving their literacy
skills while assisting teachers in identifying and
supporting those who need it most, impacting
over 8.9 million students. [See Box 2.]

+ Student Support Tool: Al can also be applied to
support learners in their learning journey and
assist educational institutions and teachers to
streamline administrative processes, facilitate
data-driven decision-making, and enhance

education outcomes. DataKind — a nonprofit
that uses data science and Al to improve the
capabilities of social impact organizations —
collaborated with City University of New York:
John Jay College Criminal Justice, supported
by Google.org, to build and sustain a predictive
Al Student Support Tool that identifies students
most at risk of dropping out of undergraduate
studies, helping increase the senior graduation
rate from 54% to 86% in just two years through
targeted support.©?

Box 2

Quill utilizes Al to offer immediate personal-
ized feedback and coaching to students in
an interactive manner that enhances their
reading and writing skills and improves
literacy outcomes. The tool is intentionally
designed to support teachers by assist-

ing them in identifying and focusing their
efforts on students who require the most
support.

Quill has helped over 8.9 million students
across 35,000 schools improve their writ-
ing skills, with almost 2 billion sentences
written and support provided to 162,000
teachers.

Note: Quill.org, based in the US, is a 2019 recipient of support
from Google.org.
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Flood Hub, a Google Research initiative on flood forecasting, provides actionable information to
help people and communities stay safe

SDG 13
Climate Action

Climate change is one of humanity’s greatest collective challenges.
It requires global collaboration and change to cut emissions, tran-
sition energy systems, and make industries more sustainable.
Worldwide, around 3.3 to 3.6 billion people are highly vulnerable to
climate change impacts.’®® In 2023, natural disasters affected 93.1
million people™* and caused $202.7 billion in economic losses.!®®

Al is considered an effective tool to achieve climate goals.™® Our
research found that use cases on climate action (32) accounted for
roughly 7% of identified Al SDG use cases.”° Al can help transform
climate action by providing information, predicting climate-related
events, and optimizing climate action.’°® While Al has the potential
to positively influence climate action, it is also important to address
the environmental impact associated with it by innovating to
increase efficiency and reduce the carbon footprint of workloads.!®



Examples of Al-powered technologies and initiatives
focus on SDG 13 (Climate Action) include:

Flood Hub, a Google Research initiative on flood
forecasting, provides actionable information to
help individuals stay safe and allow communi-
ties to plan ahead."™ ™ Using satellite imagery,
advanced Al, and geospatial analysis, those free
real-time forecasts can help protect the most
vulnerable communities. The latest advances

in Al allow the scaling of flood forecasts to
data-scarce and vulnerable areas and narrow
the accessibility gap by improving forecasts in
regions of Africa and Asia to be similar to those
currently available in Europe." Accurate and
more accessible flood forecasts, available up to
seven days in advance, are now helping govern-
ments and nonprofits in 80 countries, covering
460 million people globally. Work with govern-
ments and nonprofits ensures that alerts can
reach everyone, regardless of connectivity.

Green Light, a Google Research initiative, uses
Al and Google Maps driving trends to model
traffic patterns and make recommendations for
optimizing existing traffic light patterns.™ By
optimizing not just one intersection, but coordi-
nating across several adjacent intersections to
create waves of green lights, cities can improve
traffic flow and further reduce stop-and-go
emissions. Currently live at 70 intersections in
12 cities across four continents, early numbers
indicate Green Light’s potential for up to a 30%
reduction in stops and up to a 10% reduction in
emissions at intersections. Recommendations in
these cities can also save fuel and lower emis-
sions for up to 30 million car rides per month.

The Tree Canopy tool, part of Google’s
Environmental Insights Explorer platform,
combines Al and aerial imagery to show where
shaded areas are in a city. This helps officials
strategically plan tree coverage to mitigate
extreme heat and is available in more

than 2000 cities globally."™

Climate TRACE, a nonprofit coalition, leverages
satellite data and Al to track 99.9% of global
greenhouse gas emissions in near real-time,
including 352 million individual sources, while
its Automated Emissions Reduction solution has
helped avoid 11 million tonnes of CO2 emissions
through 100+ organizations. [See Box 3.]

Box 3

Climate TRACE’s emission map platform
and its Global Emissions Inventory track
emission data through satellite cover-
age and Al, providing near-real time data
for 99.9% of the world’s greenhouse gas
emissions sources, including tracking the
largest 352 million individually emitting
sources in the world. Furthermore, its
Automated Emissions Reduction solution
integrates with smart devices to switch
energy use towards renewable energy.

To date, about 11 million tonnes of car-
bon dioxide emissions have been avoided
through 100+ contributing organizations.

Note: WattTime (a founding member Climate TRACE coalition),
based in the US, is a 2019 recipient of support from Google.org.



Al use cases across the SDGs

While this discussion and the evidence provided
above have focused on the application of Al across
health, education, and climate, Google is working on
Al tools with broad applicability across the SDGs. A
few noteworthy Al-powered technologies and initia-
tives have value across the SDGs:

« The 1000 Languages Initiative is enhancing
machine translation capabilities for less-
er-known languages, helping bridge language
barriers, and making global communication
more inclusive and accessible. [See Box 4.]

« Project Relate is using recognition technology
to aid individuals with non-standard speech,
providing personalized models for speech
recognition, enabling transcription, and
facilitating interactions with voice-based
assistants for tasks."

« Google’s Data Commons is using Al to bridge
the gap between public data availability and
usability by organizing and interlinking over 240
billion data points across 450,000 variables
from 256 countries. Datasets are sourced from
authoritative sources across the globe, including
government statistical agencies, international
organizations (including UN agencies and the
World Bank), and more, and cover a range of
topics. Data Commons, an open-source tool,
enables policymakers, researchers, and the
public to ask questions, visualize and
analyze data, and better understand the
world’s challenges through a natural
language search functionality."

Box 4

Google researchers are working on the
1000 Languages Initiative, aimed at over-
coming the challenge of limited language
translation coverage, especially for mar-
ginalized communities using lesser-known
languages. Google is aiming to expand
language translation coverage to the 1000
most spoken languages and bring greater
inclusion to billions of people all over the
world. The project leverages multilingual
models trained with supervised parallel
data for over 100 high-resource languages
and monolingual datasets for an additional
1000 languages and has already been
successful in adding 24 such languages to
Google Translate, marking a crucial step
towards greater linguistic understanding.

The discussion above offered evidence from Goo-
gle's internal and collaborative research, technical
applications, and social impact initiatives with work in
the field to show Al’s potential to help accelerate the
SDGs and provide some leading examples of how Al
is already helping to move the needle on the SDGs.
These examples illustrate just some of Google's
technical work and collaborations and Google.org's
social impact initiatives that support SDG efforts. The
breadth of solutions being developed and deployed
indicates an opportunity for collaboration across the
ecosystem of actors, addressing specific challenges
and creating shared solutions and tools that can
further accelerate work toward the SDGs.



Deploying Al responsibly

Al-driven solutions for societal and environmental
goals require ethical practices and thoughtful poli-
cies to promote development and deployment that
are responsible, transparent, and fair, while also
maximizing positive impacts for people."” Essential
practices include transparency and explainability,
data privacy and security, fairness and bias mitiga-
tion, inclusivity and accessibility, human-centered
design, and continuous monitoring and assessment."
This includes policy frameworks — by governments
and international organizations — to ensure the
positive impact of Al technologies through ethical
guidelines, data governance, transparency, inclusiv-
ity, accountability, stakeholder engagement, capacity
building, monitoring, evaluation, and collaboration.

Al’s promise will not automatically translate into
progress on the SDGs: policymakers must adopt an
enabling policy agenda that empowers the public
sector, civil society, and businesses of all sizes to
develop and deploy Al to take on specific SDG chal-
lenges. An enabling agenda could include:

+ Driving cloud-first initiatives to help actors
across government, business, and civil society
deploy Al systems cost-effectively

+ Supporting workers and organizations who can
make progress on SDGs with Al skilling initiatives

« Modernizing national data systems and support-
ing trusted data flows to drive the development
of high-quality datasets that represent diverse
perspectives, languages, and cultures and are
relevant to local communities

 Pursuing a set of pro-innovation regulatory
frameworks that take a risk-based approach
to Al governance while enabling the usage of
publicly available information.™ 20

Engagement and participation at the local and/or
organizational levels are also integral to the suc-
cess of Al solutions aimed at accelerating progress
on the SDGs. Google.org’s social impact initiatives
with local organizations, deeply rooted in com-
munities, have demonstrated the importance of
on-the-ground engagement to drive impactful Al
solutions. Engagement and participation across
disciplines, geographies, and sectors helps to ensure
Al-driven solutions are tailored to community and
organizational needs, challenges, and values. Key
considerations for advancing engagement and
participation include needs assessment, educa-
tional programs (awareness-raising and capacity
development), cultural sensitivity, consultative deci-
sion-making, localization of solutions, and
user-friendly interfaces.”

Building on this understanding of ethical and pol-
icy considerations gleaned from case studies and
technical applications discussed above, research,
expert interviews conducted as part of our collabo-
rative work with partners, and Google's Al principles,
we have distilled seven key components that organi-
zations should consider as they develop and deploy
Al-driven solution to advance the SDGs.'*2



Table 2

Key components for responsibly designing, developing, and
deploying Al solutions for SDGs

Component

Guidance for Effective Al Solutions

Case Example

Problem suitability for Al

Assess if Al is the right tool for the specific problem.
Does the problem have clear inputs and outputs that Al
can address? Can Al mitigate risks and maximize
benefits?

1000 Language Initiative: By employing various evaluation metrics,
including human assessments, Google demonstrates the suitability
of Al for addressing complex language translation challenges
across diverse linguistic contexts.

Data access and quality

Secure ethical, high-quality data for the Al solution.
Invest in data collection, curation, and validation to
ensure accuracy, consent, and reflection of real-world
scenarios.

ARMMAN: Uses an ML model to deliver life-saving information to
pregnant women, prioritizing NGO-led community data
stewardship. The tool uses anonymized data and collaborates with
public health and field experts to assess socioeconomic indicators
comprehensively, ensuring both data quality and ethical sourcing.

Stakeholder engagement

Cultivate partnerships with diverse stakeholders —
researchers, data providers, governments, community
organizations, and end-users — throughout the Al
development lifecycle.

Al in Mammography: This project actively engages clinicians,
patients, health professionals, and universities to inform, design,
test, and deploy an Al system enhancing breast cancer detection
for radiologists, highlighting the importance of involving a wide
range of stakeholders in the Al development process.

Accountability systems

Prioritize transparency and responsibility to individuals
and communities. Clearly define roles and
responsibilities for technical safety and establish
mechanisms to address unintended consequences.

DataKind: Uses a predictive Al tool to identify students most at risk
of dropping out of undergraduate studies. The solution was
co-created with feedback from key stakeholders, including
academic advisors, administrators, and faculty. They addressed
concerns about the ethical use of a predictive model to support
student success.

Responsible model
access and evaluation

Ensure responsible and secure deployment of Al
models by investing in expertise, practices, and tools for
evaluation, and by engaging with external domain
experts. Ensure models are shared in ways that minimize
risk and consider long-term societal implications.

AlphaFold: Google DeepMind consulted over 50 experts across
relevant domains such as biosecurity, research and industry to
analyze the capabilities and potential risks of each AlphaFold
model. These analyses were an integral part of each model
release decision and the mode of release.

User-centered design

Co-create inclusive solutions with diverse user groups,
including frontline workers, end-users, community
members, peer organizations, and those with limited
access or who speak less common languages.

Project Relate: Employs personalized Al speech recognition to
facilitate communication among individuals with non-standard
speech. It leverages over a million speech samples and allows
users to train the algorithm to understand their unique speech
patterns, making it truly user-centric.

Scalability and
sustainability

Plan for scale and sustainability from the start. Test
and refine Al solutions in real-world scenarios, while
continuously assessing their long-term impacts.

Quill.org: This Al-powered tool provides feedback to improve
writing skills. It was designed with teachers and scalability in mind
and has successfully reached more than 8.9 million students,
showcasing the potential of Al for widespread impact.

Continuous
experimentation and
learning

Foster a culture of collaboration and learning by
building an organizational culture and systems that
encourage and facilitate ongoing experimentation,
measurement, evaluation, and adaptation of Al solutions.

Flood Hub: This project leverages machine learning for flood
forecasting. By continuously refining its models, integrating new
data sources, and collaborating with local governments and
communities, Flood Hub enhances the accuracy and accessibility
of its predictions, demonstrating the importance of ongoing
learning and adaptation in Al systems.


https://publicpolicy.google/article/ai-helping-college-students-graduate/
https://blog.google/technology/ai/ways-ai-is-scaling-helpful/
https://research.google/blog/using-ml-to-boost-engagement-with-a-maternal-and-child-health-program-in-india/?m=1
https://health.google/caregivers/mammography/
https://publicpolicy.google/article/ai-helping-college-students-graduate/
https://blog.google/technology/ai/google-deepmind-isomorphic-alphafold-3-ai-model/
https://sites.research.google/relate/stories/
https://blog.google/technology/ai/quillorg-better-writing-machine-learning/
https://research.google/blog/using-ai-to-expand-global-access-to-reliable-flood-forecasts/

Conclusion

Al holds significant potential to help address some of
humanity’s most pressing challenges, and as seen in
the examples above, it is already helping accelerate
progress towards the SDGs. As we approach 2030,
the importance of Al is expected to grow. Al can
help reimagine existing solutions and pioneer new
pathways for innovation and impact: from enhancing
healthcare delivery and personalizing education to
advancing climate action. This brief offered evidence
from Google’s internal and collaborative research,
technical applications, and social impact initiatives to
show Al’s potential to help accelerate the SDGs and
provided some leading examples with current and
future impact. Advances in Al capabilities, including
generative Al, machine learning, and robotics, are
expanding the repository of use cases across the
SDGs. Delivering on and scaling Al’s potential for
impact on the SDGs is a collaborative endeavor that
requires work across companies, universities, NGOs,
governments, and individuals to have the real-world
impact we seek.

It is also important to acknowledge that Al is not a
solution for every challenge or opportunity, but one
part of a set of solutions. Successful Al deployment
depends on several key enablers, including data,
compute, and technical skills. The effectiveness of
Al tools also requires grappling with responsible Al
considerations, including ethical principles, risks, and
data privacy. This emphasizes the need for co-cre-
ation to ensure Al-driven solutions are sensitive to
and effective in addressing diverse social contexts
and challenges. Ultimately, partnerships between
government, academia, industry, and civil society
are critical to leveraging the potential of Al to
address the most pressing societal challenges

and collectively benefit society.
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