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DAILY CURRENT AFFAIRS DATED 07.07.2026
GS Paper II: Current Affairs

1. Higher Ethanol Blending in Petrol: Opportunities and Challenges
a. Introduction

India's transition towards cleaner transport fuels has made ethanol blending a central pillar of its
energy transition strategy. By reducing dependence on imported crude oil and promoting renewable
fuels, ethanol blending contributes to energy security, climate mitigation and rural income generation.
Following the successful nationwide rollout of E20 petrol, the Government is preparing for the next
phase by considering E25 petrol for conventional vehicles and promoting E85 fuel for flex-fuel
vehicles.

The proposed transition represents an important milestone in India's biofuel programme. However, it
also raises critical questions regarding vehicle compatibility, fuel efficiency, consumer affordability,
infrastructure readiness and the sustainability of ethanol feedstocks.
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b. Background Context

India achieved 20% ethanol blending (E20) ahead of the original target under the Ethanol Blended
Petrol (EBP) Programme, making it one of the fastest-growing ethanol blending programmes globally.

The next phase envisages:

e E25 petrol for conventional vehicles (subject to technological compatibility).

e E8S5 fuel for specially designed flex-fuel vehicles (FFVs) capable of operating on high ethanol
concentrations.

The policy seeks to further reduce crude oil imports, diversify transport fuels and strengthen India's
long-term energy resilience.

While higher ethanol blends offer significant strategic benefits, their implementation requires careful
consideration of technological, economic and environmental factors.

c. Key Issues
Transition Beyond E20

e Introduction of E25 petrol for compatible conventional vehicles.
e Promotion of E85 fuel for flex-fuel vehicles.
e Expansion of ethanol distribution infrastructure.
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Vehicle Compatibility

e Higher ethanol concentrations require compatible engines and fuel systems.
e  Older vehicles may face operational limitations.

Sustainable Feedstock Availability

e Expanding ethanol production must avoid adverse impacts on:
o Food security.
o Water resources.
o Agricultural sustainability.

These issues illustrate why the transition towards higher ethanol blends must be accompanied by
parallel technological and policy reforms.

d. Why India is Promoting Higher Ethanol Blending

Strengthening Energy Security

e Reduces dependence on imported crude oil.

e Diversifies India's transport fuel mix.

e Improves resilience against international energy price volatility.
Supporting Climate Goals

e Increases the share of renewable fuels.

e Lowers fossil fuel consumption.

e Contributes to reducing greenhouse gas emissions from the transport sector.
Enhancing Farmer Income

e Creates an additional market for agricultural feedstocks.

e  Supports the domestic biofuel industry.

e Encourages rural economic activity.
Building a Diversified Energy Mix

e Reduces excessive dependence on a single transport fuel.

e Strengthens long-term energy resilience.

Despite these advantages, higher ethanol blending presents several technological and economic
challenges.

e. Key Challenges
i. Consumer Concerns

Lower Fuel Economy
e Ethanol possesses a lower calorific value than petrol.
e Higher ethanol blends generally reduce vehicle mileage under comparable driving conditions.
Vehicle Compatibility
e  Older vehicles may experience:
o Corrosion.
o Fuel system degradation.
o Wear of seals and fuel lines.
o Engine performance issues.

Higher Ownership Costs
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e Engine recalibration and compatible components may increase vehicle costs.

ii. Challenges for the Automobile Industry
Engineering Modifications
Manufacturers must redesign and recalibrate:
e Engines.
e Fuel injection systems.

e Fuel lines.

e Electronic control systems.

Regulatory Compliance

Vehicles must continue to satisfy:
e Emission standards.
e Durability requirements.
e Performance benchmarks.

e Fuel efficiency norms.

iii. Policy and Economic Challenges
Balancing Costs and Benefits
e Savings from reduced crude imports must outweigh increased consumer and industry costs.
Infrastructure Readiness
Successful implementation requires:
e Ethanol storage facilities.
e Distribution infrastructure.
e Fuel quality monitoring.

e Compatible retail networks.

Sustainable Feedstock Supply

Long-term expansion should avoid:
e Competition with food crops.
e Groundwater depletion.

e Environmentally unsustainable agricultural practices.

These challenges highlight the importance of adopting a gradual, technology-driven transition rather
than an abrupt shift to higher ethanol blends.

f. Way Forward
Adopt a Phased Transition

e Align higher ethanol blends with vehicle readiness.
e Expand supporting fuel infrastructure simultaneously.

Promote Flex-Fuel Vehicles (FFVs)
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e Encourage wider adoption of FFVs before introducing substantially higher ethanol blends
across the general vehicle fleet.

e Provide regulatory clarity and industry support.
Diversify Ethanol Feedstocks

Increase emphasis on:

e Maize.
e Agricultural residues.
e Second-generation (2G) biofuels.
e Other non-food biomass.
This will improve long-term sustainability while reducing dependence on foodgrains.

Improve Consumer Awareness

Educate consumers regarding:

e Fuel compatibility.

e Vehicle maintenance.

e Expected fuel efficiency.

e Appropriate usage practices.

Strengthen Integrated Biofuel Policy

Ensure coordination among:

e Energy policy.

e Agricultural policy.

e Automobile industry.

e Environmental sustainability.

e Infrastructure development.

This will help balance energy security with economic and ecological objectives.
Conclusion

The transition beyond E20 marks the next phase of India's clean transport strategy. While higher
ethanol blends can enhance energy independence, reduce carbon emissions and stimulate the rural
economy, their success will depend on a carefully calibrated approach that integrates technological
readiness, sustainable feedstock production, consumer protection and environmental stewardship. A
phased, science-based and ecosystem-sensitive biofuel strategy will enable India to strengthen both
its energy security and sustainable development objectives.

GS Paper III: Security

2. E-Rickshaw Battery Vulnerabilities: Strengthening Cybersecurity in
Hardware Supply Chains

a. Introduction

The rapid expansion of electric mobility has transformed vehicles into software-driven, networked
electronic systems. Modern electric vehicles (EVs) increasingly rely on embedded controllers, sensors,
communication modules and firmware to manage critical functions such as battery performance,
charging and diagnostics. While these technologies improve efficiency and safety, they also create new
cybersecurity risks that extend beyond software to the hardware supply chain.
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Recent reports showing e-rickshaw batteries being remotely disabled through Bluetooth-enabled
Battery Management System (BMS) applications have highlighted vulnerabilities in imported
electronic components used in electric vehicles. The incident demonstrates that cybersecurity is no
longer confined to computer networks but has become a critical requirement for critical hardware,
firmware and electronic supply chains.
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b. Background Context

Electric vehicles depend extensively on Battery Management Systems (BMS), embedded software and
communication technologies for safe and efficient operation. The increasing use of Bluetooth, cloud
connectivity and wireless diagnostics has enhanced convenience but has simultaneously expanded
the attack surface available to malicious actors.

The recent incident indicates that the principal vulnerability lies not in the diagnostic mobile
application itself but in the security architecture of the Battery Management System hardware and
firmware. Weak authentication mechanisms, insecure firmware and inadequate encryption can permit
unauthorised access, exposing vehicles to operational disruption.

Understanding the role of the Battery Management System is therefore essential to appreciating the
cybersecurity risks associated with modern electric vehicles.

c. Battery Management System (BMS): Key Functions

A Battery Management System (BMS) is an electronic control system that continuously monitors and
regulates the performance of an electric vehicle battery.

Core Functions

e Monitors battery voltage.
e Tracks battery temperature.
e Measures charging and discharging status.
e Balances individual battery cells.
e Prevents:
o Overcharging.
o Deep discharge.
o Overheating.
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o Short circuits.
Smart Connectivity

Many modern Battery Management Systems incorporate:

e Bluetooth connectivity.

e Wireless diagnostics.

e Remote software updates.
e Performance monitoring.

These features improve operational efficiency but also create cybersecurity risks if adequate
safeguards are absent.

The increasing connectivity of Battery Management Systems has exposed several important
cybersecurity and supply-chain vulnerabilities.

d. Key Concerns
Supply Chain Security

e India's electric vehicle ecosystem continues to rely significantly on imported electronic
components.

e Many components may not undergo comprehensive cybersecurity evaluation before
deployment.

e Hardware vulnerabilities can therefore enter the supply chain unnoticed.
Weak Authentication and Firmware Security

e Inadequate authentication mechanisms.

e Weak encryption.

L4 Insecure firmware.

These vulnerabilities may permit unauthorised access to Battery Management Systems and disrupt
vehicle operations.

Regulatory Gaps

Current regulations primarily emphasise:
e Vehicle safety.
e Roadworthiness.

e Technical specifications.

Cybersecurity requirements for embedded electronic systems remain comparatively underdeveloped.
Consumer and Economic Risks
Remote disruption of electric vehicles may:

e Interrupt livelihoods of e-rickshaw operators.

e Reduce consumer confidence.

e Slow adoption of electric mobility.

These concerns illustrate why cybersecurity must extend beyond software applications to encompass
the entire hardware ecosystem.

e. Why Hardware Supply Chain Security Matters

Modern Vehicles are Digital Systems
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Electric vehicles operate through the integration of:

e Hardware.
e Firmware.
e Embedded software.
e Communication networks.
A vulnerability in any component can compromise the security of the entire vehicle.

Strategic Dependence on Imported Electronics

Dependence on foreign electronic components may expose critical sectors to:

e Hidden vulnerabilities.
e  Supply disruptions.

e Malicious firmware.

e Strategic risks.

Secure-by-Design Principle

Cybersecurity should be incorporated during:

e Hardware design.
e Firmware development.
e Manufacturing.
e Product testing.
Preventive security is more effective than post-deployment corrections.

Critical Infrastructure Perspective
As electric mobility expands into:
e Public transport.

e Commercial logistics.

e Urban mobility.

Hardware security increasingly becomes a matter of economic resilience and national security.

These risks require a comprehensive regulatory and technological response throughout the product
lifecycle.

f. Way Forward
Establish Mandatory Cybersecurity Standards
Develop mandatory security requirements for:

e Battery Management Systems.

e Vehicle control modules.

e Wireless communication interfaces.
e Embedded electronic components.

Strengthen Supply Chain Assurance

Implement:

e  Supplier security audits.
e Firmware verification.
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e Secure software development practices.
e Component traceability throughout the product lifecycle.

Independent Security Certification

Require Battery Management Systems and other critical electronic modules to undergo independent
cybersecurity testing and certification before commercial deployment.

Promote Indigenous Electronics Manufacturing

Strengthen Atmanirbhar Bharat through:

e Indigenous semiconductor development.
e Secure embedded systems.

e Trusted electronic manufacturing.

e Domestic firmware capabilities.

Adopt Lifecycle Cybersecurity

Cybersecurity should encompass:

e Secure design.

e Penetration testing.

e Secure software updates.
e Vulnerability disclosure.
e Incident response.

e Continuous monitoring.

Conclusion

As electric vehicles evolve into connected digital platforms, cybersecurity must become an integral
component of both vehicle safety and industrial policy. Protecting hardware supply chains,
strengthening indigenous electronics manufacturing and embedding security throughout the product
lifecycle will be essential for ensuring consumer confidence, technological resilience and national
security. A secure-by-design and trusted-supply-chain approach will enable India to accelerate
electric mobility while safeguarding its critical technological infrastructure.
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Reader’s Note — About This Current Affairs Compilation
Dear Aspirant,

This document is part of the PrepAlpine Current Affairs Series — designed to bring clarity, structure,
and precision to your daily UPSC learning.

While every effort has been made to balance depth with brevity, please keep the following in mind:
1. Orientation & Purpose

This compilation is curated primarily from the UPSC Mains perspective — with emphasis on
conceptual clarity, analytical depth, and interlinkages across GS papers.

However, the PrepAlpine team is simultaneously developing a dedicated Prelims-focused Current
Affairs Series, designed for:

e factual coverage
e data recall
e Prelims-style MCQs
e objective pattern analysis
This Prelims Edition will be released separately as a standalone publication.

2. Content Length

Some sections may feel shorter or longer depending on topic relevance and news density.
To fit your personal preference, you may freely resize or summarize sections using any LLM tool
(ChatGPT, Gemini, Claude, etc.) at your convenience.

3. Format Flexibility
The formatting combines:
e paragraphs
e lists

e tables

e visual cues

—all optimised for retention.

If you prefer a specific style (lists — paras, paras — tables, etc.), feel free to convert using any free
LLM.

4. Monthly Current Affairs Release

The complete Monthly Current Affairs Module will be released soon, optimized to a compact 100-150
pages — comprehensive yet concise, exam-ready, and revision-efficient.
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