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Location intelligence using geospatial data can help drive

sustainability goals for a greener future.




CONTENTS

Abstract

Introduction

Gaps in Geospatial Digital Transformation

Three Pillars of Development

Three Guiding Frameworks for Geospatial Data Enablement

Implementation Landscape

Digital Skills—Foundational for SDGs

10

About the Author

10

01

Sustainable Development | Whitepaper

Abstract

The 2030 Agenda and its 18 Sustainable Development Goals (SDGs) rely heavily on
locational information and a geographic information management tool with the integrative
power and ability to seamlessly process data from diverse and disparate sources—natural,
environmental, and social. With the surge of geospatial data from earth observation and
sensory information, along with advances in data science and open-source tools, GIS

has proved to be a key tool in assessment, prioritization, mitigation, planning, change
management, and capacity building to address economic inequality, social instability, and

environmental degradation challenges.

Introduction

The world is at increasing risk of global food
shortage, natural disasters, global warming,
ocean floor spreading, water scarcity, and
increased greenhouse gas emissions. The key
reasons for this are geopolitical conflict, supply
chain disruption, and climate change. The
figures are telling:

Around 800
million people [ 800
live in extreme \mi"ion
poverty and

suffer from
hunger. Between 2008 and

2012, 144 million people
were displaced from

their homes by natural
disasters. This number will
rise as the planet warms,
bringing more extreme
weather andrising seas.

Water scarcity
affects 40%
of the global

population and

is projected to
increase.

Sustainable development maintains a refined
balance between the human need for well-
being, while preserving natural resources

and the ecosystems on which we and future
generations depend. Locational information
that represents the physical world in which
there is human, economic, and environmental
activity, provides a digital earth platform
from where citizens, communities, industry,
government, and other stakeholders

benefit from location-based services,

often unknowingly. The UN's Sustainable
Development Goals (SDGs) are highly
dependent on geospatial information primarily
from earth observation (EO) data that connects
people to their location, and helps monitor
progress at a specific region, district, state, or
local level.

GIS along with location and sensory
information has evolved into a comprehensive
global platform, and supported by data
science, has proved a key tool in assessment,
prioritization, mitigation, planning, change
management, and capacity building helping
resolve challenges in economic inequality,
social instability, and environmental
degradation. This paper explores how the

use of geospatial data helps achieve the
SDGs, and reviews the UN's work on various
SDG indicators, particularly those that can be
monitored using geospatial data.
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Problem Definition

Gaps in Geospatial Digital Transformation

Geospatial data is the key enabler for informed
decision-making across industries—uitilities,
engineering, procurement, construction,
transportation, telecommunications, energy,
mining, and governments. As an end-to-end
provider of geospatial solutions, Cyient has
been leveraging the full potential of geospatial
technologies combined with our global delivery
model and agile processes along with building
environmentally sustainable solutions. Our
focus on designing and building sustainable
solutions with effective business processes
that integrate environmental sustainability into
value propositions and customer experiences,
enabled by digital- and data-driven efficiencies
for end users, has established us as a trusted
geospatial partner.

Despite an abundance of data and associated
technologies globally, and access to reliable
and consistent mapping data and analytics,
there are gaps in geospatial policy, ecosystem,
data standardization, and adoption and

access to data and solutions. Geospatial digital
transformation calls for bridging these gaps and
the UN has outlined a National Geospatial Policy
for country-level implementations to bringin
seamless integration of geospatial data across
countries for a unified view.

This work provides a comprehensive overview
of three guiding frameworks: Integrated
Geospatial Information Framework (IGIF), Global
Statistical Geospatial Framework (GSGF), and
Generic Statistical Business Process Model
(GSBPM). Together, these enable the use of
geospatial information for SDGs and outline an
implementation framework.
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Figure 1. The gaps in the geospatial digital divide (Ref. Scott and Rajabifard, 2019)
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High-Level Solution
Three Pillars of Development

The 2030 Agenda for Sustainable Development,
with its 18 Sustainable Development Goals
outlines the process to understand, sustain,
and develop the three pillars for development—
economy, society, and environment—at a
country level. It advocates maximizing positive
outcomes in these three areas by enabling
data-driven, evidence-based decision-making,

integrating information from both statistical
(wide-ranging socioeconomic and enterprise
data) and geospatial data (environmental and
earth observation data) for understanding
relationships among and within these three
pillars. The integration of this information is vital
to improve the quality of the evidence we use to
make present and future decisions.
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Figure 2. The Global Statistical Geospatial Framework

Earth observation data gathers information
about the physical, chemical, and biological
systems of the planet detected via remote-
sensing technologies, which is useful in
achieving the SDGs. There are numerous
satellite sensors with specific features, which
are essential in monitoring and visualizing local

and global changes. Earth observation provides
key data for monitoring land use, soil, snow
cover, drought and crop development, as well
as water cycles, air quality, forests and other
aspects of the natural environment, and the
epidemiology of infectious diseases, directly
addressing most of the UN's 18 SDGs .
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Figure 3. Key Areas Connected with Locational Information

Governments and urban local bodies
understand applications that are more
traditionally geospatially-enabled, many

of which are expressed in the SDGs—

land administration and management,
environmental protection, planning and land
use, agriculture, water management, defense
and national security, forest management,
disaster management, infrastructure
development, statistics and demographics,
marine information, address management,
telecommunications, urban planning, and more.
They well understand issues around solving key
problems of poverty and hunger alleviation,

disaster response and mitigation, effective
water resource utilization, recharging, national
security and so on. What is needed is a national
strategy for sustainable development—a
strategic and participatory process of analysis,
debate, capacity strengthening, planning, and
action.

Below is a schematic representation of the 18
SDGs including those connected with spatial
data (ticked). Some of the key use cases in each
SDG are indicated below.
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Figure 4. SDGs aligned with location (ticked)
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SDG 1 - Eliminate Poverty

GeoAl using earth observation data (temporal
data) that provides soil, geology, hydrology,
topography and other information along

with geocoded census data such as gender,
age group, earning members, population,
population growth, per capita earning, spends,
and land ownership, provides a comprehensive
view of potential areas that need attention for
remediation and support.

SDG 2 - Eliminate Hunger

GeoAl using earth observation data on crop
variety, yield, growth, forecasts from integrated
analysis of data on soil, land use, hydrology,
geologic parameters and precision agriculture.

SDG 3 - Good Health and Well-Being

Machine learning with geospatial data on
healthcare systems drives spatio-temporal
analytics on epidemic forecasting, and disaster
management planning and monitoring.

SDG 6 - Clean Water and Sanitation

GeoAlis used in potential groundwater resource
mapping with EO data, ground truthing data of
water table and geologic, geomorphological
parameters, water quality data, site planning for
artificial recharge structure, demand and supply
analytics, locating point and non-point pollution
sources and geo-environmental analytics.

SDG 7- Affordable and Clean Energy

GeoAl-based multi-criteria assessment for
rooftop solar PV deployment or performing a
site suitability analysis for a new wind farm using

m
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SDG 9 - Industry Innovation and Infrastructure

SDG 11 - Sustainable Cities and

Communities

GeoAl-based global mapping, modelling, and
measurements of urban growth using EO data;
urban planning and efficient usage of water; and
delineating flood-prone land or open space to
reduce flood insurance for communities.

SDG 13- Climate Action

Mapping of GHG, CFCs, and other hazards, and
forecasting analysis and mitigation planning for
human lives.

SDG 14 - Life Below Water

Ocean pollution (oil spills and others) and
ocean temperature monitoring, addressing
marine pollution, protecting marine and coastal
ecosystems, minimizing ocean acidification,
regulating and managing fishing activities,
prohibiting overfishing, increasing economic
benefits to small islands via the sustainable use
of marine resources, and identifying potential
fishing zones.

SDG 15 - Lifeon Land

Quantifying forest cover, deforestation and
forest degradation, forest biomass analysis,
carbon sequestration using GeoAl with EO and
allied datasets.

SDG 18 - Space Economy

Sharing operational space weather data and
forecasts, developing space weather models
and tools, and gathering established practices
on the mitigation of space weather effects.

Select use cases include assessing access to public transit, visualizing expansion of public
transportation, mapping green infrastructure, monitoring emissions, and assessing ICT

infrastructure implementations.
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Solution Details

Three Guiding Frameworks for Geospatial Data Enablement

The Integrated Geospatial Information
Framework endorsed by the UN, developed in
collaboration with World Bank, aims at assisting
countries to move toward e-economies,
e-services, and e-commerce to improve services
to citizens, to build capacity for using geospatial
technology, enhance informed government
decision-making processes, facilitate private
sector development, take practical actions to

achieve digital transformation, and to bridge the
geospatial digital divide in the implementation
of national strategic priorities and the 2030
Agenda for Sustainable Development.

The framework outlines nine strategic
pathways—a matrix of Society, Economy and
Environment with Governance, Technology,
and People for Knowledge, Decision-Making,
and Development.
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Figure 5. United Nations Integrated Geospatial Information Framework (UN-IGIF)

The United Nations Committee of Experts on
Global Geospatial Information Management
(UN-GGIM) outlines the underlying
mechanism to achieve this integration, with
the resulting output being geospatially-
enabled statistics that reflect a complete
picture of our world. The framework identifies
the following five Principles and four key

Elements (that cut across the principles).

The Principles guide implementing countries
in establishing and strengthening their
processes for geospatially enabling statistical
and administrative data and allow for the
identification of capacity gaps within their
respective national statistical and geospatial
infrastructure.
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Figure 6. Key Principles (Verticals) and Elements (Horizonal)
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Implementation Landscape

The three guiding frameworks—Integrated
Geospatial Information Framework (IGIF),
Global Statistical Geospatial Framework
(GSGF), and Generic Statistical Business
Process Model (GSBPM)—combine to
enable the use of geospatial information
for achieving the SDGs. These frameworks

individually and collectively support the

National Statistics Office (NSO), the National
Geospatial Information Agency (NGIA) and
provide a bridge between them. The inputs and
outputs for these frameworks are the 14 Global
Fundamental Geospatial Data Themes and their
derived datasets.
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Figure 7. The Global Geospatial Framework for SDG

The Statistical Commission and the Committee
of Experts on Global Geospatial Information
Management (UN-GGIM) has advocated the
Federated System for SDGs (FIS4SDGs) to
provide a complete enabling environment

for national and international reporting for
SDG integration by having interoperability
within the national and global SDG ecosystem.
Several countries of varying capacities have

implemented the FIS4SDGs, demonstrating
its applicability to guarantee the standardized
management of SDG indicators, regardless

of the data or methodology used in their
production. The FIS4SDGs will assist countries
with technology components of all phases

of this implementation roadmap. The figure
above depicts a comprehensive framework of
implementation for achieving the SDGs.
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Ve Best practices

Ensure data availability and
democratization to enable
easy access to valuable
geospatial data collected—
FAIR (Findable, Accessible,
Interoperable, Re-useable).

Unified Geospatial
Interface (UGI) for
electronic data querying
and processing services.

Set standards
for data and
technology.

Build a National Geospatial
Framework to develop a
coherent national framework
in the country and leverage

it to move toward a digital
economy to improve services
for citizens.

National Geospatial

Data Registry (NGDR) to
maintain geospatial data,
metadata, dictionaries.

Infrastructure—Central and
State e-Governance Service
Delivery Gateway (SSDG).
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Conclusion

Digital Skills—Foundational for SDGs

Digital skills and geospatial technology
are critical for a sustainable world.
Technology-enabled measurements,
data (via remote sensors and loT devices,
satellites), and connectivity, combined
with Al/ML-based analytics play a

critical role in monitoring and optimizing
resource use. Core tasks of recording and
reporting environmental impact rely on
evolving digital tools. These tools help
organizations understand and manage the
risks that climate change poses to their
business, track their carbon footprint and
offsets, as well as develop strategies to
set and meet sustainability targets.

Achieving the SDGs undoubtedly

needs massive and concerted global
efforts across industries, academia,
governments, and research organizations
to efficiently utilize data sharing,
processing, and aggregation in a highly
multidisciplinary framework. National
geospatial information agencies will

need to collaborate closely with national
statistical and earth observation
professional communities to deliver
consistent and reliable data that helps
formulate wide-ranging sustainable
development policies. And finally, digital
skills will be foundational to organizational
sustainability roles.
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About Cyient

Cyient (Estd: 1991, NSE: CYIENT) is a leading
global engineering and technology solutions
company. We are a Design, Build, and Maintain
partner for leading organizations worldwide.
We leverage digital technologies, advanced
analytics capabilities, and our domain
knowledge and technical expertise, to solve
complex business problems.

We partner with customers to operate as part
of their extended team in ways that best suit
their organization’s culture and requirements.
Our industry focus includes aerospace and
defense, healthcare, telecommunications, rail
transportation, semiconductor, geospatial,
industrial, and energy. We are committed

to designing tomorrow together with our
stakeholders and being a culturally inclusive,
socially responsible, and environmentally
sustainable organization.

For more information, please visit
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