Driving Sustainability:
Environmental Benefits of
Efficient Power Moding in
Vehicle Software

Welcome to our presentation on how efficient power moding in vehicle
software is revolutionizing automotive sustainability. We'll explore how
these intelligent systems are reducing emissions, optimizing energy
consumption, and extending component lifecycles across both electric
and conventional vehicles.

Join us as we examine the tangible environmental benefits,
implementation challenges, and future opportunities in this rapidly
evolving field that sits at the intersection of software innovation and
automotive engineering.
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The Power Management

Challenge

@ Multiple Electronic
Control Units

Modern vehicles contain
dozens of ECUs operating
independently, each
consuming power even

when not actively needed.

/= System-Wide Inefficiencies

Battery Lifecycle
Impact

Inefficient power
management leads to
shorter battery life,
increasing environmental
costs of production and
disposal.

Without coordinated power states, vehicles waste energy through
parasitic loads and suboptimal component operation.




How Power Moding Works

)

Environmental
Sensing

Vehicle systems monitor
usage patterns, driver
behavior, and
environmental conditions

Real-time Analysis

Software algorithms
determine optimal power
states for each component

O

Dynamic Adjustment

ECUs transition between
active, standby, sleep and
off modes as needed

[

Continuous
Optimization

System learns and adapts
to maximize efficiency over
time
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Quantifiable Benefits for Electric Vehicles

22% 15% 30%

Energy Efficiency Gain Range Extension Battery Lifespan
Maximum improvement in overall Increased driving range in urban Maximum extension of battery service
energy consumption through advanced conditions through intelligent power life by optimizing charge-discharge
power moding management cycles

These improvements translate directly to reduced resource consumption and lower lifetime carbon footprints. By extending
range and battery life through software alone, manufacturers can build smaller battery packs while maintaining performance
targets.



Impact on Conventional Vehicles

Fuel Consumption -

CO, Emissions

Component Lifespan

Maintenance Intervals

0 3 6 9

Even traditional internal combustion vehicles see significant benefits from power moding. Our field tests show fuel consumption
reductions of 2-4%, saving up to 110kg of CO, annually per vehicle. When applied across global fleets, these seemingly modest
gains create substantial environmental impact.



Environmental Impact Analysis

Direct Emissions Reduction

& Lower fuel consumption and more efficient operation

Extended Component Lifecycles

N
2o
Reduced electronic waste through longevity
o Manufacturing Footprint

Fewer replacement parts needed throughout vehicle life

Resource Consumption

©

Lower demand for raw materials in battery production

The environmental benefits extend beyond operational efficiency. By extending component life and reducing resource demand,
power moding creates cascading positive effects throughout the automotive lifecycle, from manufacturing to end-of-life
disposal.



Implementation Case Study: Fleet Deployment

Vehicle Preparation

Software updates installed across Monitoring Period

500-vehicle test fleet 12-month data collection phase
L 2
e ECU firmware upgrades e Real-time telemetry
e Power management protocol e Regular diagnostic checks

integration

Implementation Refinement Results Verification

Algorithm optimization based on fleet 4 3

q Comprehensive performance analysis
ata

. i e Energy consumption patterns
e Driving pattern recognition

: : e Component degradation rates
e Environmental adaptation



Technical Implementation
Challenges

System Integration Safety-Critical Systems
Complexity Power moding must never
Vehicles contain ECUs from compromise vehicle safety
multiple suppliers with varying functions. Critical systems
communication protocols and require redundant power paths
power management and fail-safe modes, adding
capabilities. Creating a unified complexity to the power

power management system management architecture. ISO
requires extensive cross- 26262 functional safety
platform compatibility testing standards must be maintained.

and supplier coordination.

Legacy Hardware Constraints

Older vehicle platforms may lack the necessary hardware to support
advanced power states. Retrofitting capabilities requires careful
hardware-software co-design and may increase initial implementation
costs.




Standards and Industry
Collaboration

@ ISO 26262 Functional Safety

Establishes safety requirements for electrical/electronic
systems in production automobiles, ensuring power mode
transitions don't compromise critical functions

8 AUTOSAR Partnership
Standardizes software architecture for ECU power
management, enabling interoperability between different
manufacturers and suppliers

O Cybersecurity Standards
ISO/SAE 21434 addresses security concerns in power
management systems to prevent unauthorized control or
exploitation

1A Cross-Industry Working Groups

Collaborative efforts between automotive, semiconductor,
and software industries to develop next-generation power
management solutions




Future Opportunities and Directions

Current Power Moding
5
Discrete power states based on pre-defined conditions

Al-Driven Optimization

O

Machine learning algorithms predicting optimal power states

V2X Integration

Power management coordinated with infrastructure and other vehicles

Distributed Intelligence

Autonomous power decisions at individual component level

The evolution of power moding technologies will accelerate with advancing Al capabilities and vehicle connectivity. Future
systems will move beyond reactive approaches to predictive power management that anticipates needs based on learned
patterns and environmental factors.



Key Takeaways & Next Steps

Significant Environmental
Impact

Power moding delivers measurable
emissions reductions and resource
conservation across both electric and
conventional vehicle platforms, with
potential for exponential impact when
deployed at scale.

Software-Driven Solution

Unlike hardware-based efficiency
improvements, power moding leverages
software innovations that can be
deployed rapidly across existing vehicle
platforms through updates, providing
immediate sustainability benefits.

Industry Standardization

Advancing standardized approaches to
power management will accelerate
adoption and maximize environmental
benefits, requiring continued
collaboration between manufacturers,
suppliers, and regulatory bodies.



Thank you



