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LOCATION-AWARE DEVICES AND services have 
exposed billions around the world to how 
technology can support “spatial thinking.” 

Whether searching on Google, navigating to an 
address on smartphones, ordering a shared ride, or 
tracking a food delivery, many people use spatial-
aware technology routinely. Products such as Tile’s 
beacon trackers or Apple’s recently released AirTag 
accessories suggest a future in which people will 
know the location of anything they want at any time.1 

And organizations are moving to analyze location 
data for a wide range of critical insights, with major 
implications. Geospatial analytics can be an 
important source of innovation, helping solve 
problems across talent, operations, marketing, risk, 
and beyond. It may even be instrumental in 
organizationwide transformation, changing how 
everyday business and operations are conducted, 
though minding ethical boundaries will be crucial in 
taking advantage of this technology’s potential.

Signals

• Location-sensing technologies are dropping in 
price. The cost of location-enabled chips for 
cellular connectivity, for example, is expected to 
decline by 70% from 2017 to 2023.2 

• Launches of new vendor hardware and software 
products that support geospatial analytics 
increased more than 30% in 2020 compared 
to 2019.3

• Machine learning (ML) and deep learning with 
spatial data are enabling use cases such as 
managing disease outbreaks or natural disasters.4

• Once dominated by public-sector applications, a 
recent analysis identified dozens of geospatial 
analytics applications in commercial sectors 
including financial services and insurance; 
consumer; and energy, resources, and industrials.5 

• Ethical guidelines are emerging for handling privacy 
concerns with location-tracking technology.6

Spatial thinking enters the 
mainstream

Data analytics aims to provide answers to critical 
questions about who, what, when, and why: Who 
are my best customers and who is most likely to 
churn? What are my best-selling products? When 
will this machine need service in the future? Why 
did my revenue change from last quarter?

The power of geospatial analytics lies in answering 
where questions: Where are our customers 
interacting with us? Where are our assets and 
staff deployed? Where do we have exposure to 
supply chain or regulatory risk? Beyond telling us 
where things are, analyzing data through the lens 
of location can help answer where they should be: 
Where should we build new store or office 
locations? Where should we direct more 
marketing spend? Where should we acquire new 
talent based on local market conditions? Lowe’s, 
for instance, optimized new store locations by 

For many organizations, location is more important than ever for key 
decision-making. And multiple technology trends are making the insights 
of geospatial analytics increasingly accessible and valuable.
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identifying trade areas with a favorable 
demographic profile.7

Three factors appear to be driving this trend: The 
volume and diversity of location data is exploding, 
the cost of acquiring and analyzing it is declining, 
and clever applications that create value for 
businesses and their customers are emerging. A 
leading Indian bank, for example, cut the 
traditional credit decisioning process for farmers 
to just a few days—compared to the industry 
average of 15 days or more—by analyzing satellite 
imagery instead of manually inspecting farmland.8 
A more novel example: using real-time tracking of 
drone flights to measure flight risk and lower 
premiums for insuring enterprise drone fleets.9

Spatial thinking increasingly plays a pivotal role in 
tackling big, complex challenges such as addressing 
climate change, managing COVID-19 risks, and 
supporting a hybrid workforce. It can help answer 
questions such as: Where should we deploy 
resources to mitigate climate risk? Where is there 
greater risk of exposure to COVID-19 for staff or 
customers? Where should we consolidate our office 
footprint as we shift to a hybrid workforce model? 

GEOSPATIAL ANALYTICS: A POWERFUL 
TOOL FOR SPATIAL THINKING

Geospatial analytics—the practice of analyzing data 
with a spatial dimension—typically requires 
multiple steps: collecting geospatial data from 
varied sources such as surveys and sensors, turning 
data into multiple layers of spatial representations, 
and analyzing it to find useful patterns to inform 
operational or strategic decisions.10 Performing 
each step may call for specialized skills and assets 
such as remote sensing and image processing tools 
for data collection and classification, specialized 
geospatial analysis skills (including cartography) to 
analyze spatial information in context and guide 
decisions, and specific programming languages to 
generate insights.11 Leading adopters generally use 
geographic information systems (GIS)—specialized 
software systems purpose-made for storing, 
managing, analyzing, and visualizing geospatial 
data; see figure 1 for a list of typical GIS 
components.12 The global GIS market is expected 
to reach US$13.6 billion in 2027, up from US$6.4 
billion last year.13

The volume and diversity of 
location data is exploding, 
the cost of acquiring and 
analyzing it is declining, 
and clever applications that 
create value for businesses 
and their customers are 
emerging.
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Many organizations haven’t yet experimented with 
geospatial analytics, but adoption is growing fast. 
In the past, government organizations were 
typically the main producers of geospatial data; 
they were able to afford the high costs of acquiring 
it—from sources such as aerial and satellite 
imagery or manually collected survey data—along 

with the requisite highly specialized talent skilled 
in drawing insights from it. By next year, though, 
36% of large and mid-sized organizations are 
expected to have deployed location intelligence 
software, up from 10% in 2019.14 And private-
sector efforts to acquire geospatial data 
are proliferating.

Sources: University Consortium for Geographic Information Science, GIS&T Body of Knowledge, and Deloitte analysis.
Deloitte Insights | deloitte.com/insights

FIGURE 1

Understanding geographic information systems and their components

GIS systems typically provide:

Acquiring geospatial data from sources such as global navigation 
satellite systems, aerial and spaceborne remote sensing, field 
surveys, land records, socioeconomic data, volunteered 
geographic information, “digital exhaust” from location-aware 
mobile devices, and wireless sensor networks. Data capture 
capabilities are often embedded in GIS solutions, but enterprises 
can also procure stand-alone geospatial datasets.

Managing data storage, quality, sharing, and more. Represen-
tative vendor offerings include the Esri ArcGIS platform, 
Oracle’s Spatial and Graph Database, and open-source 
offerings including PostGIS.

Building maps, graphs, statistics, and cartograms from 
geospatial data to reveal patterns and relationships. 
Vendors are increasingly integrating artificial intelligence 
to enable more powerful and intelligent applications.

Displaying maps and other visualizations.

Data capture

Data management

Geospatial analytics 
and modeling

Visualization
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NEW SOURCES AND TECH EXPAND 
GEOSPATIAL DATA SUPPLY, SOLUTIONS, 
AND TOOLS

The geospatial technology industry has experienced 
rapid growth and change since hyperscalers such 
as Google, Microsoft, and Apple entered the 
market. Beginning with the release of consumer 
and professional offerings in the early 2000s, 
awareness of the power of geospatial data and 
analytics has continued to expand around the 
world.15 At the same time, the cost of sensors and 
devices that collect geospatial data is falling 
rapidly—Bluetooth tags with integrated power-
harvesting are expected to drop in price by 
two-thirds—with corresponding proliferation and 
ever more data. By 2025, projections suggest 40% 
of connected IoT devices will be capable of sharing 
their location, up from 10% in 2020.16 Even the 
sky-high costs of launching a satellite have fallen 
sharply over the past decade on a per-kilogram 
basis,17 meaning more data-collecting satellite 
launches over the next few years.18 The expansion 
of 5G networks, too, will aid collection of greater 
volumes of geospatial data, with faster speeds and 
improved accuracy; a defense organization is now 
developing a prototype of a 5G-connected 
warehouse that will make it possible to 
continuously and precisely track the location of its 
assets and inventory.19 

Artificial intelligence (AI) and machine learning 
(ML) has supercharged organizations’ ability to 
analyze vast quantities of geospatial data. AI and 
many of its subdomains, including ML and 
computer vision, automate information extraction 
to more quickly deliver real-time geospatial 
insights, such as helping to safely deploy 
firefighters during rescue operations20 or enabling 
autonomous or remote navigation for drones 
or vehicles.

Many new tools and solutions that make use of 
geospatial analytics are coming to market, especially 
industry-specific solutions that embed geospatial 
capabilities. And venture capital (VC) is pouring into 
this space, supporting the growth in new geospatial 
solutions, tools, and data sources. US-based 
startups offering geospatial capabilities raised 
US$2.5 billion in VC funding in 2020, about 25% 
more than in 2019. That trend continued this year, 
as VC investment topped US$1.8 billion by early 
May.21

Meanwhile, market-leading GIS and geospatial 
technology vendors (including Esri, Hexagon, and 
Descartes Labs) are modernizing their tools by 
launching their software offerings on the cloud for 
flexible storage and processing power to handle 
growing data volumes.22 And major enterprise 
software vendors are adding geospatial functionality 
to their core products. Cloud hyperscalers have 
launched geospatial data and analytics offerings, 
including services for embedding maps, geofencing, 
and other location-based features into clients’ web 
and mobile applications.23 SAP, Salesforce, Oracle, 
and others are integrating more geospatial 
capabilities through new partnerships,24 
investments,25 and offerings.26 This will allow many 
more organizations to begin experimenting with 
geospatial analytics, including building custom 
geospatial applications on vendors’ platforms.

Growing demand: Geospatial 
analytics finds new ground

With the volume and variety of geospatial data 
growing, and new tools making it easier to work 
with, new applications have emerged. Location data 
aided COVID-19 contact-tracing programs all over 
the world27 as well as social distancing programs in 
organizations’ facilities.28 A California-based 
interior-design firm is using location data to support 
its shift to a hybrid workforce model: A mobile app 
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Source: University Consortium for Geographic Information Science, GIS&T Body of Knowledge, and Deloitte analysis.
Deloitte Insights | deloitte.com/insights

FIGURE 2

Sample geospatial use cases across industries

Industry Sample geospatial use cases

· Proximity-based marketing. Marketing products and services through
  personalized ad promotions based on location
· Supply chain analytics. Visualizing supply chains, optimizing routing of
  mobile assets, and managing inventory needs based on local demographics 
  and customer demands
· Asset and facility management. Monitoring facilities and using digital
  twins to understand discrepancies in operations and predict failures

· Vegetation risk management. Using aerial/satellite imagery to predict
  fire risk from vegetation along electric powerlines
· Routing and job sequencing. Optimizing field workers’ assignments
  based on location proximity
· Smart grid operations management. Leveraging predictive analytics to
  determine when to increase production for events such as severe weather

· Disaster mitigation and risk reduction. Predicting where mitigation action
  can be taken to reduce risk from natural disasters
· Emergency management. Using location awareness to provide better
  information to safely deploy emergency personnel and equipment
· COVID-19 contact tracing. Using location information from mobile
  devices to notify individuals who are near others who are infected

· Real-time patient tracking for operating-room process optimization.
  Tracking patient’s locations for operations/surgical care to optimize
  resource allocation and patient flow
· Spatial determinates of health outcomes. Assessing populations by
  demographic and health factors to determine appropriate
  health interventions
· Health supply chain optimization and logistics. Ensuring timely
  delivery of vaccines or other medications per cold chain storage and 
  other transportation requirements

· Telecom network investment/upgrade planning. Segmenting customers
  geographically to market more effectively and forecast service demand
· 5G network build-out planning. Modeling signal propagation along
  with demographic and human traffic data to optimize service
  availability and uptake
· Real-world AR/VR/gaming simulations. Building simulations of
  real-world spaces for AR, VR, and gaming applications

· Cost-efficient credit assessments for farmers. Using satellite imagery
  of farmland to assess credit worthiness
· Transaction location-based fraud detection. Using location data from
  transactions to highlight suspicious activity 
· Insurance underwriting/risk management. Analyzing customers against
  hazard data by location 

Energy, resources,
and industrials

Government and 
public services

Consumer

Life sciences and 
health care

Technology, media, and 
telecommunications

Financial services 
and insurance

· Site selection. Using location data combined with demographic
  (age, income, etc.) or other data to determine location for new
  facilities such as stores, offices, and distribution centers
· Indoor mapping/routing/wayfinding. Helping people navigate
  indoor spaces with location data from Wi-Fi networks, beacons, and GPS 

Cross-industry
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allows employees to view real-time and projected 
office occupancy and book open desks, with indoor 
wayfinding to help them navigate office floors, 
facilitating better space planning and social 
distancing adherence.29 (See figure 2 for examples of 
geospatial use cases across industries.) 

Proliferating IoT devices are boosting 
opportunities in emerging areas such as indoor 
mapping and tracking and location-based products. 
A California hospital shrank operating-room 
turnaround times, improved patient satisfaction, 
and saved US$1 million in annual costs with real-
time patient tracking with RFID.30 Wearable 
technology can power products that remotely 
monitor the precise location and vital signs of first 
responders to increase their safety on the job.31

Geospatial analysis of satellite imagery and other 
data sources can be vital to mitigating climate risk. 
A joint US-EU program is using satellites to more 
accurately measure the rate that sea levels are 
rising around the globe, while also capturing 
atmospheric data to augment climate change 
models and weather forecasts.32

Such emerging applications are expected to fuel 
further demand for geospatial analytics. In the 
United States, the Biden administration has 
proposed investing US$50 billion in infrastructure 
resilience to mitigate climate risk.33 Geospatial 
analytics can help direct such investments toward 
high-risk areas to maximize their impact. Another 
example: California-based startup Pachama 
recently raised US$15 million to verify forest 
restoration projects for climate offsets with 
satellite imagery. It counts Microsoft, SoftBank, 
and Shopify among its enterprise customers.34

With the technology becoming more accessible, 
organizations are ramping up use of established 
geospatial analytics applications. Examples include 
Novartis analyzing local talent pools for office site 
selection,35 parcel delivery provider SEUR 

optimizing its supply chain network,36 the 
Rwandan government working to improve land 
management practices,37 and an American power 
utility reducing costs in managing risk from 
vegetation along its powerlines.38

Implications for strategists

As new geospatial data sources and use cases 
emerge, organizations should respond by reviewing 
strategy and operations through the lens of spatial 
thinking. Using the following approach, leaders 
should look for opportunities where geospatial 
insights can provide a competitive edge or produce 
significant operational advantages:

• Identify the “where” questions in your 
organization that can be answered with 
geospatial analytics. Spatial thinking can 
help leaders understand where they can 
optimize existing operations and business 
offerings. For some organizations, geospatial 
may become a catalyst for broad 
transformations, driving large-scale 
improvements in mission-critical processes and 
strategic decisioning. Government agencies at 
all levels, for instance, are using geospatial 
analytics to transform how they deliver services, 
aiming to ensure that programs distribute 
resources in an equitable manner and reach 
vulnerable communities. This includes current 
efforts to assess the equity of COVID-19 vaccine 
distribution.39

• Develop use cases for unlocking value 
from the applications of spatial thinking. 
Geospatial data and analytics can also enhance 
new data-driven offerings, unlocking revenue 
opportunities. Airbus, for instance, entered the 
agricultural technology business by analyzing 
satellite imagery for farmland monitoring and 
benchmarking.40 Sumitomo Mitsui Banking 
Corporation piloted a geospatial solution for 
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finance, retail, and logistics clients to monitor 
risks from macro socioeconomic factors, such 
as global supply chain movements or 
commodity trends.41 

• Build your geospatial leadership team. 
Depending how deeply an organization ends up 
integrating geospatial analytics into everyday 
operations, leaders might consider establishing 
a geospatial center of excellence or a geospatial 
information officer role to develop standardized 
processes, evaluate vendors and technologies, 
and work with businesses in cross-functional 
teams to identify applications. In some 
organizations, this capacity would be housed 
under the CIO as a multidisciplinary team 
combining traditional IT skills (cybersecurity, 
data privacy, infrastructure management) with 
specialized science skills (geography, 
engineering, cartography, computer science) 
critical for understanding and unlocking 
insights from geospatial data. In the public 
sector, geospatial practitioners are increasingly 
becoming the foundation for data-driven 
organizations and reporting to or working 
closely with chief data officers.42

• Keep ethics and appropriate use of 
geospatial data and technology front of 
mind. While organizations look to generate 
new value from geospatial data, they must 
remain mindful of privacy concerns, since 

rigorously managing data access rights and 
privacy is crucial to ensuring customer trust 
with emerging technologies.43 That very much 
includes geospatial data and analytics: Any 
geospatial data attributable to a specific 
individual should be handled according to the 
same standards as other personal data.44 
Consortiums and research groups are starting 
to publish geospatial-specific ethical use 
guidelines on addressing bias in data collection, 
minimizing collection of unnecessary data, and 
gaining informed consent when collecting data 
from individuals.45

Where is the future

By now, many leaders recognize the role of 
analytics and data mastery in unlocking business 
value and achieving their organization’s digital 
ambitions. Increasingly, this means mastering the 
use of geospatial analytics and spatial thinking. For 
some organizations, this could be transformative—
even becoming a launching pad for entirely 
new businesses.

The internet has freed people from being tied to a 
specific location. Education, work, and 
entertainment are available anywhere there is a 
network connection. And yet location matters now 
more than ever. Leaders’ best thinking should 
include spatial thinking.

The rise of spatial thinking: What role does location play in your business—or your next business?
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