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Discuss the role of renewable energy technologies in shaping

sustainable lifestyles. Examine technological and behavioural

challenges.

Question Understanding - Finding Information

e Precise Syllabus Mapping: Science and Technology developments and their

applications and effects in everyday life.
(GS Paper-1ll)

e Marks and words limit:
= The marks-oriented approach to answering (10-mark, 150-word)
questionsin the questionisto use Bullet Points (one idea per bullet point),
Brainstorming, or a combination of both.

= The way to score good marks in questions worth (15 marks. 250 words) is
to use the Heading and Subheading method while writing your answers.

e Directive words:
= Discuss = Explain role with breadth and examples
= Examine > Analyse challenges with causes and implications

e Focal points of the questions:
= Role of renewable energy technologies in promoting sustainable lifestyles
= Technological challenges
= Behavioural challenges
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Answer Writing Structure (Outline)

Introduction Paragraph
e Define sustainable lifestyles
e Linkrenewable energy to sustainability

Body Paragraph
A. Role of Renewable Energy Technologies in Shaping Sustainable
Lifestyles
» Dos & Don’ts: Focus on lifestyle transformation, not just power generation.
e Decentralised Energy Access
= Rooftop solar, mini-grids
= Enables localised, efficient consumption

e Reductionin Carbon Footprint
= (Clean alternatives to fossil fuels
=  Supports low-emission living

e Energy Efficiency and Smart Consumption
= Smart meters, storage systems
= Promotes mindful energy use

e Behavioural Shifts in Consumption Patterns
= Prosumer culture (producer + consumer)
= Community energy initiatives

e Co-benefits for Health and Livelihoods
= Reduced air pollution
= (Greenjobs and innovation

B. Technological Challenges
e Intermittency and Storage Issues
®= Dependence on weather
®" |imited and costly storage solutions
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e Grid Integration Challenges
= [nflexible grid infrastructure
= Need for modernisation

e High Upfront Costs
= (Capital-intensive technologies
= Financing barriers for households

e Technology and Skill Gaps
= Dependence onimports
= Limited technical manpower

C.Behavioural Challenges

e Awareness and Acceptance
® Limited understanding of long-term benefits

® Resistance to change

e Consumption Habits
= Preference for convenience over sustainability

= Rebound effect (higher usage due to lower costs)

e Social and Cultural Factors
= Community norms and peer influence
= Urban-rural differences

e Trust and Maintenance Issues
= Concerns about reliability
= After-sales service gaps

Conclusion (max. 40 Words)
e Synthesize information

Dos & Don’ts
e Do for Maximum Marks
v" Use Key terms: Sustainable lifestyles, Energy transition, Decentralised

energy

v" You can use Brainstorming idea: Technology > Behaviour - Sustainability

v" Link renewable energy to lifestyle change, not just capacity
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v" Address both technological and behavioural challenges
¥v" Maintain analytical, forward-looking tone

v" Show interlinkages between technology and behaviour

Don’t do these Common Mistakes

x Do notfocus only on national agencies
x Avoid listing disasters without analysis
x Do notignore capacity-building aspect
x Avoid turning it into GS-Il decentralisation essay

x Don’t overuse case studies or data

Notes Oriented Content for Writing Answer

Renewable energy technologies are crucial in shaping sustainable lifestyles by providing
clean, inexhaustible power sources that reduce carbon emissions and enhance energy
security. However, theirwidespread adoption faces significant technological challenges
like intermittency and storage, as well as behavioural challenges related to consumer
perception and initial costs.

Role of RE Technologies in Shaping Sustainable Lifestyles

Decentralized Energy Access: Technologies like rooftop solar and microgrids
provide 24/7 power to remote areas, enabling rural electrification and socio-
economic empowerment. Example: The PM Surya Ghar: Muft Bijli Yojana aims to
provide 300 units of free electricity monthly to 1 crore households via rooftop
solar.

Sustainable Transportation: The synergy between RE and electric vehicles (EVs)
facilitates low-carbon mobility. Solar-powered charging stations and vehicle-to-
grid (V2G) tech are now mass-market enablers.

Circular Economy: RE drives waste-to-energy models and mandates for
recycling solar panels and batteries, minimizing resource wastage.

Climate Resilience: Transitioning to RE reduces particulate matter and sulfur
dioxide emissions, improving public health and lowering healthcare costs.
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Technological Challenges

¢ Intermittency & Grid Stability: Solar and wind are weather-dependent. As of
2026, real-time grid balancing remains a hurdle; the national distribution
transformer failure rate in India is around 10%.

e Storage Limitations: While lithium-ion battery costs have dropped, large-scale
Battery Energy Storage Systems (BESS) still face high upfront capital needs and
supply chain vulnerabilities.

e Infrastructural Gaps: Existing grids were built for centralized fossil fuel plants.
Integrating decentralized RE requires massive upgrades to Smart Grids capable of
Al-driven demand forecasting.

e Technology Maturity: Critical sectors like green hydrogen and long-duration
storage are still in nascent phases of commercialization.

Behavioural Challenges

e Resistance to Change: "NIMBY" (Not In My Backyard) sentiment persists, where
communities resist large-scale solar/wind parks due to land-use conflicts or
perceived aesthetic impacts.

e Awareness & Knowledge Gaps: Many consumers remain unaware of the long-
term cost benefits of RE or how to maintain residential systems.

e Perceived Reliability: Misconceptions about RE being less reliable than coal
often deter households and industries from switching.

e Economic Myopia: Consumers often prioritize low upfront costs over life-cycle
savings. High initial investments for solar rooftops or EVs remain a psychological
barrier despite long-term subsidies.

In conclusion, while renewable energy technologies offer a powerful pathway to
sustainable lifestyles, overcoming these interconnected technological and behavioural
challenges through a mix of policy support. Shaping sustainable lifestyles through RE
requires a dual approach: accelerating technological maturity in storage and green
hydrogen while fostering behavioural shifts through public awareness and fiscal
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incentives like carbon credits. India’s Mission LiFE (Lifestyle for Environment) serves as
a key framework to bridge these technological and behavioural gaps.
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