Globalstar<

EBOOK

Connected
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How Critical Industries Are Rethinking
[oT Connectivity




The Rise of Connected Markets

Across transportation, energy, utilities, and agriculture, operations are undergoing a fundamental shift.
Physical industries that once relied on manual oversight and periodic reporting are becoming increasingly
data-driven, distributed, and connected. Assets now generate continuous streams of information.
Decisions are expected to happen faster. Visibility has quickly become an operational requirement.

What unites these industries is not what they produce, but where and how they operate. Transportation
networks stretch across highways, ports, rail corridors, and border crossings. Qil, gas, and utility
infrastructure spans remote terrain, hazardous environments, and hard-to-reach locations. Agricultural
operations extend across vast rural landscapes, often far from population centers and fixed infrastructure.
In each case, the physical footprint of operations has expanded well beyond the reliable reach of
traditional networks.

This expansion has given rise to what can be described as connected markets: industries where digital
systems must function continuously across mobile, remote, and infrastructure-sparse environments.

In these markets, connectivity is no longer confined to facilities or urban coverage zones. It must move
with assets, persist through environmental variability, and remain dependable regardless of geography.

At the same time, expectations around performance, safety, and accountability are rising. Customers
expect real-time updates and transparency. Requlators demand accurate reporting and proof of
compliance. Internal teams rely on data to optimize operations, reduce risk, and respond quickly
when conditions change. The result is a growing dependence on connected systems to support
outcomes that directly affect revenue, safety, and resilience.
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Yet many organizations are discovering that their connectivity strategies

have not evolved at the same
for offices, warehouses, or po
in motion or infrastructure de

nace as their operations. Networks designed
nulation centers struggle to support assets
nloyed far from reliable coverage. Power

constraints, roaming complexity, and maintenance overhead further
complicate large-scale deployments. These challenges are not isolated
to a single industry; they are systemic across connected markets.
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As a result, connectivity itself has become a strategic consideration.
Leaders are rethinking how data moves across their operations,
how devices stay powered for years rather than months, and how
systems remain operational when terrestrial networks fall short.
The conversation is shifting away from bandwidth alone and toward
availability, reliability, and reach.

This evolution marks an important inflection point. Connected markets
are no longer experimenting with IoT; they are scaling it. Success
increasingly depends on selecting connectivity approaches that

can support growth without adding operational friction or locking
organizations into rigid models. In the sections that follow, we explore
the shared challenges these industries face and how forward-thinking
organizations are designing connectivity strategies that meet the
realities of modern, distributed operations.



http://globalstar.com

Shared Connectivity Challenges Across
Critical Industries

While transportation, energy, utilities, and agriculture operate in distinct environments,
the connectivity challenges they face are remarkably similar. As operations become more
distributed and data-dependent, organizations are encountering systemic limitations that
cut across industry boundaries. These challenges are not rooted in use cases alone, they
stem from how and where modern operations take place.

Geographic reach is the first and most visible constraint. Assets routinely operate beyond
the edges of reliable cellular coverage, moving through rural corridors, offshore zones,
border regions, and remote worksites. Even where coverage exists on paper, performance
can be inconsistent due to terrain, congestion, weather events, or infrastructure outages.
For industries that depend on continuous visibility, these gaps create blind spots that
undermine decision-making and response.

Mobility adds another layer of complexity. Many connected assets are not stationary.
Vehicles, containers, railcars, agricultural equipment, and field personnel move across
regions, networks, and jurisdictions. Maintaining consistent connectivity across these
transitions introduces roaming challenges, unpredictable costs, and operational
complexity. What begins as a technical issue quickly becomes a financial and
administrative one, particularly at scale.
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Power availability remains a persistent constraint. Devices are often
deployed in locations where line power is unavailable or impractical.
Battery-powered solutions can be effective, but they require careful power
budgeting, maintenance planning, and tradeoffs around data frequency.
As deployments grow into the thousands or tens of thousands of endpoints,
battery replacement schedules, truck rolls, and downtime risks become
increasingly difficult to manage.

Operational overhead compounds as scale increases. Integrating
connectivity into existing systems, managing multiple network providers,
and maintaining devices across wide geographies place additional strain
on internal teams. In many cases, organizations find themselves spending
more time managing connectivity than leveraging the data it enables.
This friction slows adoption and limits the return on IoT investments.

Reliability is the final and most critical challenge. In connected markets,

a loss of connectivity is not merely an inconvenience. It can disrupt supply
chains, delay safety responses, compromise compliance reporting, or
interrupt revenue-generating operations. Systems must continue to
function in adverse conditions, not just ideal ones. Yet many networks
were not designed with this level of resilience in mind.

globalstar.com

Taken together, these challenges reveal a fundamental disconnect between
traditional connectivity models and the realities of modern industrial
operations. Incremental improvements, adding coverage, negotiating
roaming agreements, or optimizing power usage, can help at the

margins, but they rarely address the underlying problem.

Organizations operating in connected markets are increasingly
recognizing that connectivity must be evaluated as a strategic layer of
their infrastructure, not an afterthought. The next section explores how
this realization is driving a shift in how connectivity strategies are
designed and why hybrid, complementary approaches are gaining
momentum across industries.
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Satellite as the Missing Layer in Connected Markets

As connected markets expand beyond controlled environments and dense population centers,
connectivity must extend with them. Transportation corridors stretch across rural regions.
Energy and utility assets operate in isolated or hazardous locations. Agricultural operations
span vast, undeveloped land. In each of these environments, reliable connectivity is not a
“nice to have,” but a prerequisite for digital operations.

Satellite connectivity plays a unique role in enabling these markets because it is infrastructure-
independent by design. Unlike terrestrial networks that require towers, fiber backhaul, or localized
spectrum availability, satellite networks provide consistent coverage across geographies that are
economically or physically impractical to serve with traditional infrastructure. This makes satellite
a natural foundation for large-scale, distributed IoT deployments.

For connected markets, the value of satellite is not about replacing terrestrial connectivity, but

about extending it. Satellite fills the gaps where cellular coverage is intermittent, unavailable, or
cost-prohibitive, ensuring continuity of data flow across entire operational footprints. This continuity
is essential for maintaining visibility, compliance, and control as assets move across regions, borders,
and network boundaries.

Satellite connectivity also aligns well with the operational realities of IoT in connected markets.

Most applications rely on small, efficient data transmissions such as location updates, status messages,
sensor readings, and alerts rather than continuous high-bandwidth streams. This communication
model supports low-power operation, long device lifecycles, and predictable operating costs, all of
which are critical for scaling deployments across thousands or millions of endpoints.
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Equally important, satellite connectivity enables organizations to design solutions
around outcomes rather than network constraints. Instead of limiting deployments
to areas with reliable terrestrial coverage, businesses can architect systems

that work wherever assets operate. This shift unlocks new use cases, supports
broader digital transformation initiatives, and reduces the operational

risk associated with blind spots in connectivity.

As connected markets continue to evolve, satellite is increasingly
recognized not as an edge-case technology, but as a core component
of resilient, scalable connectivity strategies. It provides the geographic
reach, operational independence, and reliability required to support IoT
deployments across transportation, energy, utilities, and agriculture,
enabling digital operations without geographic compromise.
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Hybrid Connectivity Strategies for a Connected Worlo

As connected markets scale, the question is no longer which single connectivity
technology is best. Instead, organizations are increasingly asking how different
technologies can work together to deliver consistent, reliable outcomes across
diverse operating environments.

Hybrid connectivity strategies bring together satellite and terrestrial networks
to create a more resilient and flexible connectivity fabric. In this model,
cellular, LPWA, Wi-Fi, and satellite each play a role based on coverage, cost,
power requirements, and application needs. Rather than competing, these
technologies complement one another to support end-to-end visibility.

For transportation, this hybrid approach ensures assets remain connected
across highways, ports, rail lines, and remote corridors where cellular coverage
may be intermittent. In oil, gas, and utilities, it enables monitoring across
production sites, pipelines, and substations that span both urban and remote
terrain. In agriculture, it supports operations that move between cellular-
covered areas and vast rural regions where terrestrial networks do not reach.

Satellite plays a critical role in hybrid architectures by providing continuity.
When terrestrial networks are unavailable, congested, or disrupted, satellite
connectivity ensures data continues to flow. This reduces operational

blind spots, supports compliance and safety requirements, and enables
uninterrupted monitoring of assets and environments.
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Hybrid strategies also help organizations optimize cost and power
consumption. High-bandwidth or latency-sensitive applications can
leverage terrestrial networks where available, while satellite supports
low-power, low-data-rate communications in remote or mobile scenarios.
This allows organizations to tailor connectivity to application needs rather
than forcing a one-size-fits-all solution.

From a deployment perspective, hybrid connectivity simplifies global
and multi-regional rollouts. Organizations can standardize devices,
data workflows, and applications while allowing connectivity to adapt
dynamically to local conditions. This reduces complexity, minimizes
integration friction, and accelerates time to value.

As connected markets continue to mature, hybrid connectivity is emerging
as a best practice rather than an exception. By combining the strengths

of satellite and terrestrial networks, organizations gain the flexibility,
resilience, and geographic reach needed to support IoT deployments

at scale, today and into the future.
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Turning Connectivity into
Operational Advantage
Across Key Markets

The value of satellite-enabled IoT becomes clearest when viewed
through the lens of real operational environments. Across
transportation, oil, gas, and utilities, and agriculture, connectivity is
not an abstract technology decision; it is a direct enabler of safety,
efficiency, and business continuity. In each of these markets, satellite
plays a distinct but complementary role alongside terrestrial networks,
extending visibility and control where other options fall short.
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Transportation: Visibility Beyond the Last Mile

Transportation networks increasingly depend on continuous asset
visibility, not just within urban corridors but across rural routes,
border crossings, ports, and staging areas. Fleet operators face
gaps in coverage that disrupt tracking, delay exception handling,
and limit customer confidence. Satellite IoT fills these gaps by
maintaining location awareness, condition monitoring, and

event reporting regardless of geography.

This persistent visibility supports better decision-making across
dispatch, compliance, and risk management. Rather than reacting
after delays or losses occur, operators gain the ability to identify
issues early, confirm asset status in transit, and maintain service
continuity even when cellular coverage drops out.
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Oil, Gas, and Utilities: Safety and Continuity
in Remote Operations

Energy and utility operations often take place in environments
specifically chosen for their isolation: pipelines, wellheads,
transmission lines, and substations located far from
population centers. In these settings, connectivity underpins
both safety and operational efficiency. Satellite-enabled

IoT supports remote monitoring of assets, environmental
conditions, and infrastructure health without relying on
fragile terrestrial networks.

By maintaining reliable communication links, operators can
detect anomalies earlier, reduce manual inspections, and
respond more quickly to incidents. This is particularly critical
for hazardous materials, where delayed awareness can
escalate both safety and requlatory risk. Satellite connectivity
provides a resilient layer that helps ensure operations

remain visible and manageable even during outages

or extreme conditions.
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span regions with limited or inconsistent cellular coverage. Satellite IoT enables monitoring
of water resources, livestock, equipment, and environmental conditions across vast

areas without requiring complex network infrastructure.

This connectivity supports more efficient resource use, reduces
labor-intensive manual checks, and helps producers respond
proactively to changing conditions. Over time, consistent

data collection improves yield outcomes, lowers

operating costs, and supports more sustainable
land management practices — all without
forcing farmers to redesign their operations
around network availability.
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Modern agriculture depends on data-driven insight, yet many farming and ranching operations

A Common
Thread

Connectivity That Adapts to the Market

While each vertical faces unique challenges,

a common theme emerges: connectivity must adapt to the
environment, not the other way around. Satellite IoT provides the
flexibility to operate independently or alongside cellular and
LPWAN technologies, creating a more resilient

and holistic connectivity strategy.

By integrating satellite into their IoT architectures, organizations across

connected markets gain the freedom to deploy solutions where they are needed
most without compromising visibility, safety, or scalability. This adaptability

is what allows IoT initiatives to move beyond pilots and become

foundational to long-term operational strategy.
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Building Resilient Connectivity for a Connected World

As connected markets continue to expand, the expectations placed on IoT systems are changing. Connectivity is no longer evaluated solely on speed
or cost, but on its ability to deliver consistent visibility, operate across diverse environments, and scale without friction. Transportation networks,
energy infrastructure, and agricultural operations all depend on data flowing reliably, not just where networks are strong,

but where operations actually take place.

Satellite-enabled IoT plays a critical role in meeting these expectations. By extending connectivity beyond
traditional coverage boundaries and working alongside terrestrial technologies, satellite provides a
foundation for resilient, always-available data exchange. This hybrid approach allows organizations

to design IoT deployments around operational needs rather than network limitations.

The examples across connected markets demonstrate a clear shift: IoT success increasingly
depends on connectivity strategies that are flexible, infrastructure-independent, and
globally consistent. As enterprises look to modernize operations, reduce risk, and unlock
new efficiencies, satellite connectivity offers a proven path forward — enabling insight,
control, and confidence wherever assets, people, and infrastructure are deployed.
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