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The global Off-highway Vehicle Sensor market size is predicted to grow from US$ 7290
million in 2025 to US$ 12079 million in 2032; it is expected to grow at a CAGR of 7.5%
from 2026 to 2032.

Off-highway Vehicle Sensor refers to a ruggedized sensing device engineered for
construction machinery, agricultural equipment, mining vehicles, forestry machinery,
material-handling vehicles and other mobile working machines operating outside
conventional on-road environments. These sensors measure physical parameters such
as pressure, temperature, position, angle, speed, acceleration, vibration, fluid level,
flow, proximity and distance, converting them into electrical or digital signals used by
hydraulic control, powertrain management, steering, braking, stability, safety,
automation and condition-monitoring systems. Because off-highway equipment
frequently operates under severe vibration, shock, dust, mud, moisture, chemicals and
large temperature variations, sensor products commonly incorporate rugged housings,
IP67—IP69K ingress protection, high electromagnetic compatibility and interfaces such
as analog voltage/current, CANopen and SAE J1939. They are installed across
engines, transmissions, hydraulic circuits, booms, buckets, steering systems, chassis,
tanks and operator-safety systems, while newer equipment increasingly incorporates
inertial, radar and other environmental sensors for machine guidance, collision
avoidance and semi-autonomous or autonomous operation.

Key Findings
The global average selling price reached approximately US$46 per sensor in 2025

Pressure and position sensors represent major volume categories in mobile machinery
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Construction machinery represents one of the largest downstream application segments
Automation and electrification are increasing sensor content per off-highway vehicle

Market Trends

The Off-highway Vehicle Sensor industry is evolving from basic engine and hydraulic
monitoring toward distributed sensing architectures supporting electronic control,
functional safety, machine automation and autonomous operation. Pressure,
temperature, rotational speed and position sensors remain the foundation of
conventional powertrain and hydraulic systems, but manufacturers are adding
inclination, inertial, radar, ultrasonic and multi-object sensing around the machine.
Danfoss offers dedicated off-highway inclination sensors with CANopen and SAE J1939
interfaces, IP67—IP69K protection and measurement ranges reaching 360°, illustrating
the increasing importance of rugged digital sensors in safety-critical mobile hydraulics.
Baumer similarly offers dedicated off-highway radar sensors operating at 122 GHz with
SAE J1939 interfaces and IP69K protection for agricultural and mobile-machine
applications. Sensor architectures are also becoming more redundant as functional-
safety requirements expand across steering, boom positioning, vehicle leveling and
stability control. Electrification introduces further demand for current, temperature and
position sensing around batteries, electric drives and power electronics, while
automated equipment increasingly requires multiple complementary sensors rather than
a single measurement channel.

Market Dynamics

Drivers

Demand is primarily driven by rising electronic and sensor content per machine rather
than vehicle production alone. Modern excavators, loaders, tractors, harvesters, mining
vehicles, telehandlers and industrial trucks increasingly use electro-hydraulic control,
automated steering, load monitoring, active stability management, precision positioning
and predictive maintenance. Danfoss notes that mobile hydraulic producers require
increasing numbers of sensors to comply with safety and environmental requirements,
while its off-highway portfolio covers rotary position, wire position and inclination
sensing for applications including steering, suspension, crane stabilizers and boom
control. The transition toward autonomous operation is another important driver: TE
Connectivity highlights that autonomy is progressing rapidly in off-highway applications
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such as mining and agriculture, where additional sensors can support machine
perception and automated control in relatively controlled environments.

Restraints

Market expansion is constrained by long qualification cycles, stringent reliability
requirements and strong OEM cost pressure. Sensors installed on off-highway
machinery must withstand years of vibration, hydraulic-pressure cycling, extreme
temperature, contamination, moisture and electrical transients, making validation
substantially more demanding than for many general industrial applications. OEM
customers also expect long production lifecycles and stable replacement availability
because heavy equipment platforms may remain in production or service for many
years. In addition, a single machine can require sensors with different voltage ranges,
connectors, pressure ranges, safety architectures and communication protocols, which
increases the number of product variants and certification requirements. Price
competition remains strongest in conventional pressure, temperature and speed
sensing, where suppliers must differentiate through durability and integration rather than
basic sensing functionality.

Opportunities

The strongest opportunities are emerging in autonomous construction and mining
equipment, precision agriculture, electrified mobile machinery and advanced functional-
safety systems. Machine guidance and automation require accurate information on
boom angle, bucket position, vehicle inclination, steering angle and surrounding
obstacles, increasing demand for redundant position, inertial and radar sensors.
Baumer's mobile-machine portfolio illustrates this transition by combining inclination,
encoder, pressure, temperature and level sensing for stability and hydraulic monitoring,
while its radar products support crop-distance measurement and multi-object detection.
Electrified off-highway vehicles add battery current, motor position, thermal and high-
voltage sensing requirements. Another opportunity lies in intelligent digital sensors
using CAN or SAE J1939 interfaces, which can simplify wiring, improve diagnostics and
allow measured data to feed machine-control and predictive-maintenance platforms.

Challenges

Manufacturers face the technical challenge of maintaining measurement accuracy
under shock, vibration, electromagnetic interference, temperature drift and mechanical
wear. Functional-safety applications increasingly require redundant sensing channels,
diagnostic coverage and compliance with machinery safety standards, adding
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development cost and complexity. Environmental perception also introduces new
requirements: radar, inertial and ultrasonic sensors must deliver reliable performance
despite mud, dust, rain, crop material or mechanical vibration. At the same time, OEMs
are seeking smaller sensor packages, fewer wiring connections, lower cost and more
integrated digital functionality. Suppliers therefore need to balance robustness,
accuracy, functional safety, communication capability and production economics while
supporting equipment platforms that may have operating lives substantially longer than
typical passenger vehicles or consumer electronics.

Industry Chain Analysis

The upstream industry chain includes MEMS elements, Hall and magnetoresistive
sensing elements, strain gauges, piezoresistive elements, radar integrated circuits,
magnets, ASICs, microcontrollers, connectors, printed circuit boards, stainless steel
housings, engineering polymers, sealing materials and cable assemblies. Midstream
sensor manufacturers integrate sensing elements, signal conditioning, packaging,
calibration, environmental protection, software and vehicle communication interfaces
into ruggedized sensor assemblies. Downstream customers include construction-
equipment OEMs, agricultural-machinery manufacturers, mining-equipment producers,
forestry-machinery suppliers, forklift and material-handling manufacturers and municipal
or utility vehicle producers. The value of the sensor supplier increasingly extends
beyond the sensing element itself toward application-specific packaging, functional-
safety engineering, calibration, software, digital interfaces and long-term platform
support.

Segment Insights

By sensor type, pressure, temperature, position and speed sensors form the largest
established installed base because engines, transmissions and hydraulic systems
require continuous operating feedback. Hydraulic pressure monitoring is particularly
important in excavators, loaders, lifting equipment and agricultural machinery, while
position and angle sensors support steering, pedals, booms, buckets and stabilization
systems. Danfoss provides rotary, wire and inclination sensors specifically for off-
highway mobile hydraulics, with analog, CANopen and SAE J1939 outputs and
protection up to IP69K. Higher-value inertial, radar and proximity sensors account for a
smaller share of unit shipments but are gaining strategic importance as machines
become more automated.

By pressure range, lower-pressure sensors are used for fluid-management and auxiliary
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systems, while 50-250 bar and 250-600 bar products are important for hydraulic
circuits in construction, mining and material-handling machinery. Baumer's mobile-
machine portfolio combines hydraulic pressure sensing with temperature and oil-level
monitoring, demonstrating the increasingly integrated approach to hydraulic condition
monitoring. Digital-output sensors are also gaining importance because CANopen and
SAE J1939 simplify integration into distributed vehicle control networks and provide
greater diagnostic capability than traditional analog-only devices.

Downstream Market Opportunities

Construction machinery offers substantial sensor opportunities because excavators,
loaders, cranes, aerial work platforms and other equipment combine high-pressure
hydraulics, multiple articulated mechanisms and increasingly complex safety systems.
Agricultural machinery adds demand for steering, implement positioning, crop-distance
sensing and precision-navigation functions, while mining equipment benefits from
autonomous operation, collision avoidance and condition monitoring. Material-handling
vehicles require stability, steering, lifting and load-position sensing, and forestry
machinery requires robust sensing under extreme contamination and mechanical shock.
As these applications shift from operator-controlled machines toward electronically
coordinated and partially autonomous platforms, the number and value of sensors
installed per vehicle are expected to rise.

Regional Insights

Europe maintains a particularly strong technology and manufacturing base for off-
highway sensing, supported by companies such as Bosch, Danfoss, Baumer, WIKA,
Novotechnik, ifm electronic, elobau, SUCO and Pepperl+Fuchs and by a large regional
construction and agricultural machinery industry. Danfoss explicitly designs its
inclination sensors for agricultural, construction and material-handling equipment, while
Baumer has established a dedicated off-highway sensor portfolio spanning radar,
inclination and hydraulic monitoring. North America represents another major high-value
market driven by construction, agriculture, mining and material handling and supports
established suppliers including Sensata Technologies, Honeywell, Amphenol, Allegro
MicroSystems, Curtiss-Wright and Parker Hannifin. Asia Pacific combines large
equipment-production volumes with rising domestic sensor capabilities. Japan
maintains specialist suppliers including MinebeaMitsumi, Panasonic Industry, TDK and
Tamura, while Chinese manufacturers such as Micro Sensor and Shanghai Zhaohui
Pressure Apparatus are expanding rugged pressure and hydraulic sensing products.
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Competitive Landscape Analysis

The manufacturer pool identified for this study includes Bosch, Sensata Technologies,
TE Connectivity, Honeywell, Amphenol Corporation, Danfoss, ifm electronic, Baumer,
WIKA, POSITAL/FRABA, Allegro MicroSystems, Curtiss-Wright, Novotechnik,
MinebeaMitsumi, Panasonic Industry, Parker Hannifin, Ralliant through Gems Sensors,
SUCO, elobau, Reed Switch Developments, Trensor, Broadcom through Eltra,
Continental, ElastiSense Sensor Technology, Micro Sensor, Shanghai Zhaohui
Pressure Apparatus, TDK, Tamura Corporation and Pepperl+Fuchs. Competition is
fragmented by sensing technology and application rather than dominated by one
universal supplier. Large diversified sensor groups compete through broad portfolios,
global OEM relationships and functional-safety engineering, while specialized suppliers
compete in pressure, position, inclination or rugged mobile-machine niches. Baumer's
portfolio demonstrates the trend toward supplying complete off-highway sensing
toolboxes rather than isolated components, while Danfoss combines sensor hardware
with mobile-hydraulic control ecosystems. Future differentiation will increasingly depend
on rugged digital interfaces, redundancy, functional safety, compact integration and the
ability to support electrified and autonomous machines.

Report Scope

LP Information, Inc. (LPI) ' newest research report, the “Off-highway Vehicle Sensor
Industry Forecast” looks at past sales and reviews total world Off-highway Vehicle
Sensor sales in 2025, providing a comprehensive analysis by region and market sector
of projected Off-highway Vehicle Sensor sales for 2026 through 2032. With Off-highway
Vehicle Sensor sales broken down by region, market sector and sub-sector, this report
provides a detailed analysis in US$ millions of the world Off-highway Vehicle Sensor
industry.

This Insight Report provides a comprehensive analysis of the global Off-highway
Vehicle Sensor landscape and highlights key trends related to product segmentation,
company formation, revenue, and market share, latest development, and M&A activity.
This report also analyzes the strategies of leading global companies with a focus on Off-
highway Vehicle Sensor portfolios and capabilities, market entry strategies, market
positions, and geographic footprints, to better understand these firms’ unique position

in an accelerating global Off-highway Vehicle Sensor market.

This Insight Report evaluates the key market trends, drivers, and affecting factors
shaping the global outlook for Off-highway Vehicle Sensor and breaks down the
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forecast by Sensor Type, by Application, geography, and market size to highlight
emerging pockets of opportunity. With a transparent methodology based on hundreds of
bottom-up qualitative and quantitative market inputs, this study forecast offers a highly
nuanced view of the current state and future trajectory in the global Off-highway Vehicle
Sensor.
This report presents a comprehensive overview, market shares, and growth
opportunities of Off-highway Vehicle Sensor market by product type, application, key
manufacturers and key regions and countries.
Market Segmentation
Segmentation by Sensor Type:

Pressure Sensors

Temperature Sensors

Position and Angle Sensors

Speed Sensors

Inertial Sensors

Level and Flow Sensors

Proximity and Distance Sensors

Others

Segmentation by Output Interface:
Analog Output
Digital Output

Others
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Segmentation by Pressure Range:
Below 10 bar
10-50 bar
50-250 bar
250-600 bar

Above 600 bar

Segmentation by Application:
Construction Machinery
Agricultural Machinery
Mining Equipment
Forestry Equipment
Material Handling Vehicles
Municipal and Utility Vehicles

Others

This report also splits the market by region:
Americas

United States
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Canada
Mexico
Brazil
APAC
China
Japan
Korea
Southeast Asia
India
Australia
Europe
Germany
France
UK
Italy
Russia
Middle East & Africa
Egypt
South Africa

Israel
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The below companies that are profiled have been selected based on inputs gathered
from primary experts and analysing the company's coverage, product portfolio, its

market penetration.

Bosch

Sensata Technologies

TE Connectivity

Honeywell

Amphenol Corporation

Danfoss

ifm electronic

Baumer

WIKA

POSITAL / FRABA

Allegro MicroSystems

Curtiss-Wright

Novotechnik

MinebeaMitsumi

Panasonic Industry
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Parker Hannifin

Ralliant?Gems Sensors?

SUCO

elobau

Reed Switch Developments
Trensor

Broadcom?Eltra?

Continental

ElastiSense Sensor Technology
Micro Sensor

Shanghai Zhaohui Pressure Apparatus?ZHYQ?
TDK

Tamura Corporation

Pepperl+Fuchs

Key Questions Addressed in this Report

What is the 10-year outlook for the global Off-highway Vehicle Sensor market?

What factors are driving Off-highway Vehicle Sensor market growth, globally
and by region?

Which technologies are poised for the fastest growth by market and region?
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How do Off-highway Vehicle Sensor market opportunities vary by end market

size?

How does Off-highway Vehicle Sensor break out by Sensor Type, by
Application?
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1 SCOPE OF THE REPORT

1.1 Market Introduction

1.2 Years Considered

1.3 Research Objectives

1.4 Market Research Methodology
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1.6 Economic Indicators

1.7 Currency Considered
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2 EXECUTIVE SUMMARY
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2.1.1 Global Off-highway Vehicle Sensor Annual Sales 2021-2032
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Country/Region, 2021, 2025 & 2032
2.2 Off-highway Vehicle Sensor Segment by Sensor Type
2.2.1 Pressure Sensors
2.2.2 Temperature Sensors
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2.2.4 Speed Sensors
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2.2.8 Others
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(2021-2026)
2.2.9.2 Global Off-highway Vehicle Sensor Revenue and Market Share by Sensor
Type (2021-2026)
2.2.9.3 Global Off-highway Vehicle Sensor Sale Price by Sensor Type (2021-2026)
2.3 Off-highway Vehicle Sensor Segment by Output Interface
2.3.1 Analog Output
2.3.2 Digital Output
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14 RESEARCH FINDINGS AND CONCLUSION
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