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1. 2026 Nobel Prize in Physiology or Medicine: Optogenetics 

GS Paper III – Science & Technology | Biotechnology | Neuroscience 

Why in News? 

• The 2026 Nobel Prize in Physiology or Medicine was awarded jointly to Karl 

Deisseroth, Peter Hegemann and Georg Nagel for their discoveries concerning 

light-gated ion channels and optogenetics. Nobel Prize 

• Their work has enabled scientists to investigate how nerve cells shape memories, 

feelings and behaviours in the living brain. 

What is Optogenetics? 

• Optogenetics = Genetics + Optics 

• It combines genetic modification with light stimulation to precisely control the 

activity of specific neurons. 

• It provides greater cellular and temporal precision than conventional electrical 

stimulation. 

How Does it Work? 

• In the early 2000s, Peter Hegemann and Georg Nagel discovered 

channelrhodopsin, a light-sensitive protein in the single-celled alga 

Chlamydomonas. Karolinska Institutet News 

• Blue light activates channelrhodopsin, opening an ion channel through which 

charged ions flow, producing an electrical impulse. 

• Karl Deisseroth introduced the channelrhodopsin gene into neurons, 

demonstrating that light could act as a precise “switch” for nerve cells. 

• His breakthrough was published in 2005; by 2007, the technique was 

demonstrated in the brains of living mice. Karolinska Institutet News 

Significance & Applications 

• Neuroscience: Enables precise mapping of neural circuits. 

• Brain functions: Helps establish causal links between specific neural circuits 

and memory, emotions and behaviour. 

• Medicine: Useful in research on neurological and psychiatric disorders. 

• Vision restoration: Being explored to restore vision in people with visual 

impairment. 
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2. First International Cargo Vessel from Assam to Bangladesh Since 

Independence 

GS Paper I – Geography | GS Paper II – India–Bangladesh Relations | GS Paper III – 
Infrastructure, Transport & Logistics 

Why in News? 

• A barge carrying 540 metric tonnes of methanol departed from Bogibeel 

Terminal, Dibrugarh, for Pangaon Port, Bangladesh, marking the revival of 

international cargo movement from eastern Assam since Independence. 

• The vessel DLB Patkai, pushed by tug Kushal Konwar, is carrying methanol 

produced by Assam Petro-Chemicals Ltd. (APCL), Namrup. 

Route & Connectivity 

• The vessel will cover around 768 km through the Brahmaputra, designated 

National Waterway-2 (NW-2), before entering the Indo-Bangladesh Protocol 

Route (IBPR). 

• The total journey is approximately 1,300 km. 

• NW-2: Brahmaputra stretch from Sadiya to Dhubri, declared a National 

Waterway in 1988. 

Significance 

• Northeast Connectivity: Provides the landlocked Northeast with an alternative 

route to domestic and international markets. 

• India–Bangladesh Relations: Strengthens bilateral trade and inland-waterway 

connectivity. 

• Logistics Efficiency: Waterways can reduce road congestion, fuel consumption 

and transportation costs, particularly for bulk cargo. 

• Sustainable Transport: Promotes relatively fuel-efficient and lower-emission 

freight movement. 

• Regional Integration: Creates potential for stronger connectivity with 

Bangladesh, Bhutan, Nepal and Myanmar. 

• Economic Development: Improved cargo connectivity can support industries, 

logistics hubs, employment and market access in the Northeast. 

Historical Context 

• Dibrugarh was historically an important river port handling tea, timber and 

passenger traffic. 

• Partition in 1947 disrupted traditional river-trade routes and weakened Assam's 

access to external markets. 

• The India–Bangladesh Protocol on Inland Water Transit and Trade, 1972 

provided a framework for restoring cross-border inland-waterway connectivity. 
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• Cargo movement on NW-2 was subsequently revived, including regular cargo 

services from 2017. 

Challenges 

• Seasonal Navigability: Fluctuating water levels, siltation and shifting river 

channels can affect year-round navigation. 

• Infrastructure Gaps: Limited terminals, warehousing, navigation aids and last-

mile connectivity constrain cargo movement. 

• Operational Constraints: Strong currents, sedimentation and changes in the 

Brahmaputra's course increase navigation and maintenance challenges. 

• Cross-Border Coordination: Seamless movement requires harmonisation of 

customs, immigration, documentation and port procedures. 

Way Forward 

• Strengthen dredging, navigational aids, terminals and cargo-handling 

infrastructure. 

• Integrate waterways with road and rail networks to develop multimodal logistics 

corridors. 

• Improve India–Bangladesh coordination for seamless customs and transit 

procedures. 

• Expand regional inland-waterway connectivity with Bangladesh, Bhutan, Nepal 

and Myanmar. 

The development is significant not merely as a cargo shipment, but as a step towards 

making the Brahmaputra an economically viable international freight corridor for 

Northeast India, supporting connectivity, trade and regional development. 

 

3. The Looming Global Employment Crisis 

GS Paper I – Population & Demographic Issues | GS Paper II – Human Resource 

Development & Social Issues | GS Paper III – Employment, Inclusive Growth & 
Economy | Essay 

Why in News? 

• According to a World Bank warning, nearly 1.2 billion young people in the Global 

South are expected to reach working age over the coming decade, while only 

around 400 million viable jobs may be created. 

• The resulting 800-million jobs gap could turn the potential demographic 

dividend into a demographic challenge. 
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Why is the Employment Challenge Growing? 

• Premature Deindustrialisation: Developing economies are losing 

manufacturing jobs before reaching high-income levels. 

• Automation & AI: Robotics and advanced technologies are reducing the labour 

intensity of manufacturing. 

• Skill Mismatch: Demand for digital and high-skilled workers is rising faster than 

access to quality education and vocational training. 

• Weak Business Ecosystem: High capital costs, regulatory uncertainty and weak 

institutions constrain MSME-led employment. 

• Jobless Growth: Rising GDP does not necessarily translate into adequate 

productive and formal employment. 

India's Challenge 

• India's large young population provides a limited demographic window for 

accelerating development. 

• Key concerns include underemployment, skill mismatch, low female labour-force 

participation and excessive dependence on agriculture. 

• High dependence on agriculture despite its relatively low share in GVA reflects 

low labour productivity and limited non-farm employment opportunities. 

Potential Employment Engines 

• Agriculture: Agri-tech, food processing, cold chains and commercial 

agribusiness. 

• Care Economy: Healthcare, nursing and elder care can generate large-scale 

employment, particularly for women. 

• Tourism & Culture: Labour-intensive and capable of generating decentralised 

employment. 

• Manufacturing: Green manufacturing, solar components, EVs and modern light 

assembly. 

• MSMEs & Infrastructure: Important sources of entrepreneurship and broad-

based employment. 

Consequences of the Jobs Gap 

• Persistent youth unemployment can increase inequality, social unrest and 

political polarisation. 

• Lack of livelihood opportunities may intensify distress migration and place 

pressure on destination economies. 

• Prolonged exclusion of educated youth can weaken social cohesion and trust in 

institutions. 
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Way Forward 

• Align education and skilling with market demand and emerging technologies. 

• Improve credit access, ease of doing business and regulatory certainty for 

MSMEs. 

• Invest in physical, digital and logistics infrastructure. 

• Promote labour-intensive manufacturing and rural non-farm employment. 

• Expand women's access to skills, childcare, safe transport and formal 

employment. 

• Strengthen international development finance, technology transfer and private 

investment for the Global South. 

The demographic dividend is not automatic. It becomes an economic dividend only 

when a young population is matched with productive employment, appropriate skills 
and inclusive economic opportunities. 

 

4. Great Indian Bustard: Towards Landscape-Level Conservation 

GS Paper III – Environment & Ecology | GS Paper I – Geography | GS Paper II – 
Environmental Governance 

Why in News? 

• Two male Great Indian Bustards (GIBs) were recently released into the wild at 

Desert National Park, Rajasthan, under the ongoing conservation-breeding 

programme. 

• The initiative highlights India's efforts to prevent the extinction of one of the 

country's most threatened grassland birds. 

About Great Indian Bustard 

• Scientific name: Ardeotis nigriceps 

• Locally known as Godawan, it is a large, ground-dwelling bird associated 

primarily with arid and semi-arid grasslands. 

• Distribution: Historically widespread across India; its present stronghold is 

Rajasthan, particularly the Desert National Park landscape. 

• Conservation status: 

o IUCN: Critically Endangered 

o Wildlife (Protection) Act, 1972: Schedule I 

o CITES: Appendix I 

o Its population has declined drastically due to habitat loss, infrastructure 

development, hunting and collisions with power lines. 
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Major Conservation Challenges 

• Habitat Loss: Conversion of grasslands for agriculture, irrigation, roads and 

other infrastructure. 

• Power-Line Collisions: Its heavy body, poor frontal vision and flight behaviour 

make overhead transmission lines a major mortality risk. 

• Low Reproductive Rate: Slow breeding and low reproductive output make 

population recovery difficult. 

• Historical Hunting: Hunting contributed significantly to its earlier decline. 

• Renewable Energy Conflict: Transmission infrastructure associated with 

renewable-energy expansion can overlap with GIB habitats. 

From Species to Landscape Conservation 

• Conservation efforts often prioritise charismatic species, while their wider 

ecosystems receive less attention. 

• Isolated protected areas can become “islands of conservation”, with wildlife 

moving into surrounding human-dominated landscapes. 

• The GIB case demonstrates the need to treat entire landscapes and ecosystems, 

rather than individual species alone, as conservation units. 

Landscape-Level Approach 

• Protect wildlife corridors and habitat connectivity and address protected-area 

fragmentation. 

• Conserve grasslands, scrublands and other associated ecosystems. 

• Promote community-based conservation and coexistence with local livelihoods. 

• Ensure ecological restoration uses native and habitat-appropriate species. 

Way Forward 

• Strengthen habitat restoration, scientific monitoring and conservation breeding. 
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• Identify critical habitats for undergrounding/diversion of power lines. 

• Adopt biodiversity-sensitive renewable-energy planning. 

• Integrate protected areas with surrounding landscapes through corridor-based 

and community-inclusive conservation. 

The GIB crisis shows that conservation cannot depend solely on protecting individual 

species. India needs a landscape-level, science-based and community-inclusive 
approach that safeguards both wildlife and the ecosystems on which they depend. 

 

5. Coal Stock Stress Amid Rising Power Demand in India 

GS Paper III – Energy Security | Infrastructure | Environment & Climate Change 

GS Paper I – Geography & Climatology 

Why in News? 

• According to Central Electricity Authority (CEA) data, 84 of 191 thermal power 

plants had critically low coal stocks as of September 30, 2026. 

• A thermal power plant is considered critical when its stock is below 25% of 

normative requirement or sufficient for less than three days of generation. 

• India also recorded an all-time peak power demand of 270.8 GW on May 21, 

2026. 

Why is Coal Demand Rising? 

• Rising Electricity Demand: Strong economic activity and increasing cooling 

requirements have pushed up electricity consumption. 

• Extreme Heat: Higher temperatures increase the use of air-conditioners and 

fans, creating additional peak demand. 

• Lower Hydropower Generation: Weak monsoon conditions associated with El 

Nin o can reduce water availability and hydropower output, increasing reliance 

on thermal generation. 

• Demand–Supply Stress: The immediate concern reflects a sharp rise in power 

demand and thermal-power utilisation, rather than simply an absolute shortage 

of domestic coal. 

• Grid Reliability: Coal-based thermal power provides relatively dispatchable and 

continuous generation, complementing variable renewable sources such as solar 

and wind. 

Climate–Energy Nexus 

• Higher temperatures → greater cooling demand → higher electricity 

consumption → increased thermal generation → greater coal requirement. 

Simultaneously: 
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• El Nin o/weak monsoon → lower hydropower generation → greater dependence 

on thermal power. 

Thus, climate variability is increasingly influencing India's energy security. 

Key Challenges 

• Balancing reliable and affordable electricity with decarbonisation. 

• Ensuring adequate coal production, transportation and stock management. 

• Managing rising cooling demand amid extreme heat. 

• Renewable Intermittency: Increasing solar and wind penetration requires 

adequate storage, flexible generation and grid-balancing capacity. 

• Reducing fossil-fuel dependence without compromising grid reliability. 

Way Forward 

• Accelerate renewable energy, battery storage and pumped-storage hydropower. 

• Strengthen coal logistics, forecasting and power-plant stock management. 

• Promote energy-efficient cooling, green buildings and demand-side management. 

• Develop energy storage, flexible thermal generation and demand-response 

mechanisms to manage peak demand and renewable intermittency. 

• Modernise transmission infrastructure and build a flexible, resilient national 

power grid. 

India's coal-stock stress highlights the need for an integrated energy-security and 

climate-resilience strategy—ensuring reliable power in the short term while 
accelerating the transition towards a diversified, flexible and low-carbon energy system. 

 

 


