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TES (CE 753) – QUESTIONS And ANSWERS 

 

Q: 'Technology can control the price of basic commodities.' Discuss with examples. [8] 

Yes, technology plays a powerful role in controlling and reducing the price of basic commodities 
through several mechanisms: 

1. Increasing Productivity and Supply: 

• Modern agricultural technology (high-yield seeds, drip irrigation, mechanized harvesting) 
dramatically increases food output per hectare. More supply relative to demand pushes prices 
down. 

• Example: Nepal's adoption of hybrid rice varieties increased yields from ~2.5 to ~6 
tonnes/hectare, reducing rice prices relative to earlier decades. 

2. Reducing Production Costs: 

• Automation and mass production (factories, assembly lines) reduce the cost of manufacturing 
goods like steel, cement, clothing, and electronics. 

• Example: The price of solar panels has fallen by over 90% since 2010 due to improved 
manufacturing technology - making solar electricity now cheaper than coal in many countries. 

3. Improving Transportation and Supply Chain: 

• Better roads, railways, air freight, and container shipping technology reduce logistics costs, 
connecting producers directly to consumers and eliminating middlemen. 

• Example: After the construction of highways in Nepal's hills, vegetable prices in Kathmandu fell as 
mountain farmers could reach markets directly. 

4. Information Technology Reduces Information Asymmetry: 

• Mobile phones and internet allow farmers and buyers to check market prices in real time, 
preventing exploitation by middlemen. 

• Example: Nepal's e-market portals and agricultural price apps help vegetable farmers in Chitwan 
sell directly to Kathmandu markets at fair prices. 

5. Refrigeration and Storage Technology: 

• Cold storage prevents post-harvest losses (Nepal loses ~30% of vegetables to spoilage), 
stabilizing seasonal price fluctuations. 

Limitations: 

• Technology also concentrates market power in large corporations, which can raise prices through 
monopoly. 

• Technology-driven job displacement can reduce purchasing power for workers, indirectly affecting 
demand. 

Conclusion: Technology primarily acts as a price-reducing force through productivity gains, cost 
reduction, and better market information - making it a critical tool for economic development in Nepal. 

 

Q: Discuss World War I and World War II along with their positive and negative impacts 
on society. [8] 

World War I (1914–1918) - 'The Great War': 

• Causes: Assassination of Archduke Franz Ferdinand; alliance systems (Triple Alliance vs Triple 
Entente); nationalism; imperialism; militarism. 
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• Scale: 17 million deaths; first use of chemical weapons (chlorine, mustard gas); first use of tanks 
and aircraft in warfare. 

• Key technological developments: Poison gas, machine guns, tanks, submarines, barbed wire, 
aircraft. 

World War II (1939–1945) - 'The Second World War': 

• Causes: Rise of fascism (Hitler's Nazi Germany, Mussolini's Italy, Imperial Japan); failure of 
appeasement policy; economic depression; territorial ambitions. 

• Scale: 70–85 million deaths - deadliest conflict in human history; Holocaust (6 million Jews 
murdered); atomic bombs dropped on Hiroshima and Nagasaki. 

• Key technological developments: Radar, jet engines, nuclear weapons, penicillin mass 
production, computers (Enigma code-breaking), rockets (V-2 → basis of space rockets). 

Positive Impacts: 

• Accelerated technological development: Radar led to civilian aviation navigation; computers 
developed for code-breaking led to the digital revolution; nuclear research led to nuclear power. 

• Medical advances: Mass production of penicillin saved millions of lives; blood transfusion 
techniques improved dramatically. 

• Rise of international institutions: United Nations (1945), World Bank, IMF, WHO - created to 
prevent future wars and promote development. 

• Decolonization: WWII weakened European colonial powers, accelerating independence 
movements in Asia and Africa. 

• Women's empowerment: Women entered the workforce in large numbers during wartime, 
advancing gender equality. 

• Economic recovery programs: Marshall Plan rebuilt Western Europe, creating modern prosperity. 

Negative Impacts: 

• Unprecedented human death and suffering: Combined 90+ million deaths; millions more refugees 
and disabled. 

• Environmental devastation: Bombing campaigns, chemical weapons, and nuclear blasts caused 
long-lasting environmental damage. 

• Nuclear proliferation: Invention of atomic bomb created an existential threat to humanity that 
persists today. 

• Psychological trauma: Post-Traumatic Stress Disorder (PTSD) affected millions of soldiers and 
civilians. 

• Economic destruction: Cities, infrastructure, and industries across Europe and Asia were 
devastated. 

• Cold War: WWII created a bipolar world (USA vs USSR) leading to proxy wars, arms race, and 
ideological tension lasting 45 years. 

 

Q: Describe the 'Great Renaissance of Europe' (13th–15th Century) with key features. [4] 

The Renaissance (meaning 'rebirth' in French) was a cultural, intellectual, and scientific movement that 
originated in Italy during the 14th century and spread across Europe until the 17th century. It marked 
the transition from the medieval period to the modern era. 

Historical Context: 

• Emerged after the decline of feudalism and the Black Death (1347–1351) that killed 30–60% of 
Europe's population, disrupting old social orders. 

• Italian city-states (Florence, Venice, Rome) became wealthy trading centers, patronizing arts and 
learning. 
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• Recovery of ancient Greek and Roman texts (preserved by Islamic scholars) inspired a return to 
classical learning. 

Key Features: 

• Humanism: Shift from God-centered (theocentric) medieval worldview to human-centered 
(anthropocentric) thinking - emphasizing human potential, reason, and achievement. 

• Scientific Revolution: Leonardo da Vinci, Galileo Galilei, Copernicus, and Kepler challenged 
church doctrine with observation-based science. Heliocentric model (sun at center) replaced 
geocentric model. 

• Art and Architecture: Artists like Michelangelo, Leonardo da Vinci, and Raphael created 
masterworks based on realistic human anatomy and perspective. St. Peter's Basilica in Rome 
exemplifies Renaissance architecture. 

• Printing Press (Gutenberg, 1440): Enabled mass production of books, spreading knowledge 
rapidly across Europe and democratizing literacy. 

• Exploration: Columbus reached America (1492); Vasco da Gama found sea route to India - driven 
by curiosity and new navigational technology. 

• Engineering Advances: Development of engineering drawing, perspective geometry, and early 
mechanical engineering principles by Leonardo da Vinci. 

Significance for Engineering: The Renaissance is considered the birth of modern engineering thinking - 
systematic observation, technical drawing, mathematical calculation, and experimental verification. 

 

Q: Discuss advantages and disadvantages of labor-based and labor-intensive 
development approach with examples. [8] 

Labor-Based Approach: Uses human labor as the primary resource for construction and development 
activities, with minimal or limited use of machinery. 

Labor-Intensive Approach: Similar to labor-based but emphasizes maximizing employment creation 
even where it may be economically less efficient than machine-based alternatives. 

Basis Labor-Based/Intensive Equipment-Based (Comparison) 

Primary resource Human labour, hand tools Heavy machinery (excavators, bulldozers) 

Capital requirement Low capital, high labour cost High capital, low labour cost 

Employment High local employment Low local employment 

Speed Slower Faster for large volumes 

Suitability Remote areas, small projects Large-scale, flat terrain projects 

Technology transfer Builds local skills Dependent on external expertise 

Environment Lower disturbance Higher disturbance 

Advantages of Labor-Based Approach: 

• Generates local employment, retaining wages within the community - multiplier effect on local 
economy. 

• Lower foreign exchange requirement - no need to import expensive machinery or fuel. 

• Builds local technical capacity and skills (road-building, masonry, carpentry). 

• More suitable for Nepal's mountainous terrain where heavy machinery is difficult to transport. 

• Communities value and maintain infrastructure they helped build - higher ownership. 

• Flexible - can be started quickly without procurement of equipment. 

Disadvantages: 

• Slower construction speed - not suitable when rapid completion is critical. 
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• Labour productivity may vary; difficult to ensure consistent quality. 

• Not practical for all types of work (e.g., tunnel boring, large dam construction). 

• Requires larger workforce management and coordination effort. 

• In areas with labour scarcity (e.g., migration from villages), difficult to mobilize. 

Examples in Nepal: 

• District Road Support Programme (DRSP) and DOLIDAR trails: Built using labor-based approach 
with community workers. 

• Post-earthquake reconstruction (2015): Large-scale manual rubble clearing and reconstruction 
using local labour. 

• Rural Access Programme (RAP): Labour-based road construction in 25 districts, creating 
employment for 100,000+ workers. 

 

Q: Discuss with examples how development activities have impacts on environments 
and society. [8] 

Development activities - construction of roads, dams, industries, urban expansion - are essential for 
economic growth but inevitably create environmental and social impacts. This trade-off between 
development and environment is a central challenge of sustainable development. 

1. Road Construction: 

• Environmental Impact: Deforestation along corridor; slope instability and landslides (Nepal's hilly 
highways); stream diversion; soil erosion; dust and noise pollution during construction. 

• Social Impact: Positive - connects communities, improves market access, reduces travel time. 
Negative - facilitates illegal logging, wildlife poaching, and cultural disruption of remote 
communities. 

• Nepal Example: Mid-Hill Highway (Puspalal Highway) cuts through sensitive forest areas and 
slopes, causing landslides in monsoon. 

2. Dam and Hydropower Construction: 

• Environmental: Flooding of upstream valleys (loss of forests, agricultural land, biodiversity); 
disruption of river flow and fish migration; downstream sedimentation changes. 

• Social: Displacement of indigenous communities; loss of cultural heritage sites; but also provides 
electricity and irrigation. 

• Nepal Example: Upper Tamakoshi Hydropower Project construction involved blasting in sensitive 
mountain terrain, affecting local communities. 

3. Urbanization: 

• Environmental: Urban heat island effect; loss of agricultural land and wetlands; increased solid 
waste and sewage; air and water pollution. 

• Social: Rural-urban migration creates overcrowded slums (Kathmandu's squatter settlements 
along Bagmati); social problems including crime and unemployment. 

4. Industrial Development: 

• Environmental: Air and water pollution from factories; hazardous waste; noise pollution. 

• Social: Provides employment and economic growth; but occupational health risks for workers. 

5. Agricultural Development: 

• Environmental: Pesticide runoff into water bodies; soil degradation from chemical fertilizers; 
deforestation for farmland expansion. 

• Social: Increases food security and farm income; but chemical dependency affects farmer health. 

Key Principle - Environmental Impact Assessment (EIA): 
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• Nepal's Environment Protection Act 2076 requires EIA for all major development projects before 
approval. 

• Engineers must incorporate mitigation measures (bio-engineering, wildlife crossings, riparian 
buffers) into project design. 

• Sustainable development seeks to maximize development benefits while minimizing 
environmental costs. 

 

Q: How does increasing population disturb the natural ecosystem? How are natural 
resources converted into wealth? How to minimize disturbance? [8] 

Impact of Increasing Population on Natural Ecosystem: 

• Deforestation: Growing population needs more land for agriculture, housing, and fuelwood. 
Nepal's population grew from 9 million (1950) to 30 million (2023), putting enormous pressure on 
forests. 

• Land Degradation: Over-cultivation and overgrazing depletes soil nutrients; terracing collapses 
cause landslides. 

• Water Depletion: Increased water demand for drinking, agriculture, and industry depletes rivers 
and groundwater. Kathmandu's groundwater has dropped dramatically. 

• Biodiversity Loss: Habitat destruction for human settlement eliminates species. Nepal has lost 
significant lowland rhino and tiger habitat to encroachment. 

• Pollution: More people produce more waste - solid waste, sewage, and air pollution from cooking 
and transport. 

• Climate Impact: More people consume more energy, increasing GHG emissions. 

How Natural Resources are Converted into Wealth: 

• Direct Extraction: Forests harvested for timber; minerals mined; fish caught - converted to 
marketable goods. 

• Energy Conversion: Rivers (hydropower) and forests (fuelwood, charcoal) converted to energy 
that powers economy. 

• Agricultural Production: Fertile soil + water + sunlight converted into food crops that feed people 
and generate income. 

• Ecosystem Services: Forests provide water regulation, carbon sequestration, and biodiversity - 
services with enormous economic value even without direct extraction. 

• Tourism: Nepal's biodiversity (wildlife, mountains, forests) attracts tourists - a major wealth 
generator. 

How to Minimize Ecosystem Disturbance: 

• Population management: Education, women's empowerment, family planning programs reduce 
population growth rate. 

• Community forestry: Nepal's community forest user groups (CFUGs) manage 1.6 million hectares 
sustainably. 

• Protected areas: National Parks and Conservation Areas protect critical habitats. 

• Sustainable agriculture: Organic farming, agroforestry, integrated pest management reduce 
chemical use. 

• Renewable energy: Replacing fuelwood with biogas, solar, and hydropower reduces 
deforestation. 

• EIA requirements: Prevent harmful development projects in ecologically sensitive areas. 
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Q: Describe industrial wastewater and its treatment methods. List major causes of 
polluting Bagmati River. [8] 

Industrial Wastewater is liquid waste generated from industrial processes containing various pollutants: 
heavy metals (lead, mercury, chromium), organic compounds, acids, alkalis, dyes, oils, and suspended 
solids. 

Treatment Methods: 

• 1. Preliminary Treatment: Screening to remove large solids; grit removal; flow equalization. 

• 2. Primary Treatment (Physical): Sedimentation tanks remove suspended solids (SS) by gravity; 
skimmers remove oil and grease. Removes ~60% SS and ~30% BOD. 

• 3. Secondary Treatment (Biological): Activated sludge process - microorganisms break down 
organic matter (BOD). Trickling filters, bio-reactors. Removes ~85% BOD. 

• 4. Tertiary Treatment (Chemical/Advanced): Chlorination or UV disinfection kills pathogens; 
nutrient removal (nitrogen, phosphorus by chemical precipitation); activated carbon filtration for 
trace organics. 

• 5. Specific Industrial Treatments: Heavy metals removed by precipitation and coagulation; 
acids/alkalis neutralized; cyanide from tanning industry oxidized chemically. 

Major Causes of Bagmati River Pollution (Kathmandu): 

• Untreated domestic sewage: Over 70% of Kathmandu's sewage flows directly into Bagmati 
tributaries; only ~30% is treated. 

• Industrial effluents: Dyeing factories, carpet industries, tanneries, food processing units discharge 
toxic wastewater. 

• Hospital/healthcare waste: Medical waste enters drainage systems. 

• Solid waste dumping: People and institutions dump garbage directly on riverbanks. 

• Agricultural runoff: Pesticides and fertilizers from riverside farms. 

• Construction waste: Sand, gravel, and construction debris dumped in river. 

• Encroachment: Buildings constructed on floodplains block natural flow and increase pollution 
concentration. 

Bagmati Restoration: The Bagmati Civilization Integrated Development Programme (BCIDP) has been 
working since 2013 to restore the river through dredging, sewage interception, community clean-ups, 
and riparian planting. Significant improvement has been achieved in some reaches. 

 

Q: What are the key features of infrastructure development policies of Nepal? Do 
participatory approaches empower community? [3+5] 

Key Features of Nepal's Infrastructure Development Policies: 

• Periodic Plans: Nepal's 15th/16th Periodic Plans prioritize connectivity (roads, electricity, internet), 
water supply, and sanitation as foundational infrastructure. 

• Federalism-aligned: After 2072 BS constitution, infrastructure development responsibilities are 
shared between federal, provincial, and local governments. 

• Labour-based technology: Government policy promotes use of local labour in construction 
(through DOLIDAR, DDC, and local governments) to generate rural employment. 

• Public Procurement Act 2063: Governs all government procurement, ensuring competitive 
bidding, transparency, and value for money. 

• Environmental safeguards: EIA/IEE mandatory for major projects under Environment Protection 
Act 2076. 

• Private sector participation: PPP policy encourages private investment in energy (hydropower), 
highways, and urban infrastructure. 
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• Pro-poor focus: Remote area development programs (RAIDP, PRRSP) specifically target 
marginalized and underserved communities. 

• Disaster risk reduction: Post-2015 earthquake, all infrastructure must comply with NBC (Nepal 
Building Code) and disaster-resilient standards. 

Does Participatory Approach Empower Communities? YES - Evidence from Nepal: 

• Rural Water Supply: Community-managed schemes with WUSCs (Water Users and Sanitation 
Committees) have 80%+ functional rate vs ~40% for government-managed schemes. 

• Community Forestry: 22,000+ CFUGs managing 1.6 million hectares; communities earn revenue 
from forests they protect. 

• LEP roads: Communities that helped build trails maintain them much better than externally built 
infrastructure. 

• Micro-hydropower: Communities managing their own power plants pay for repairs and ensure 
continuity. 

• Key mechanism: When communities participate in design, construction, and management, they 
develop a sense of ownership, gain technical skills, and have strong incentive to maintain assets. 

• Limitation: Participation requires time, capacity building, and sometimes excludes marginalized 
groups (women, Dalits) if not deliberately inclusive. 

 

Q: How can we protect our National Parks and Conservation Areas? [Part of climate 
change/ecosystem Q] [4] 

Nepal has 12 National Parks, 1 Wildlife Reserve, 6 Conservation Areas, and 1 Hunting Reserve - 
covering 23% of Nepal's total area, one of the highest percentages in Asia. 

Major Threats: 

• Poaching: Rhino horn, tiger bones, red panda fur, and medicinal herbs illegally harvested. 

• Encroachment: Settlements expanding into buffer zones; forest clearing for agriculture. 

• Climate change: Shifting species ranges; glacial lake expansion threatening mountain 
ecosystems. 

• Human-Wildlife Conflict: Tigers, elephants, and rhinos kill livestock and people; farmers retaliate. 

• Infrastructure: Road construction through or near protected areas fragments habitats. 

Protection Strategies: 

• Strengthened enforcement: Anti-poaching patrols, community informants, camera traps, and DNA 
evidence for prosecution. 

• Buffer zone management: Community forestry in buffer zones reduces encroachment pressure. 

• Community-based conservation: Local communities as guardians - sharing tourism revenue with 
communities (e.g., Chitwan model) creates economic incentive to protect wildlife. 

• Corridor connectivity: Wildlife corridors connecting fragmented habitats (e.g., Terai Arc 
Landscape) allow species migration. 

• Climate adaptation: Assisted migration of species; restoration of degraded habitats within parks. 

• Eco-tourism management: Controlled tourism generates revenue for conservation and community 
development. 

• International cooperation: Nepal-India transboundary conservation (tigers cross borders); CITES 
compliance against illegal trade. 

Nepal's Success: Nepal doubled its tiger population from 121 (2010) to 355 (2022) - a global 
conservation success story, largely due to community involvement and strong enforcement. 
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Q: Define conflict of resources and optimum use of natural resources with examples. [4] 

Conflict of Resources refers to disputes or competition between different groups, communities, or 
nations over the use, ownership, or allocation of natural resources such as water, land, forests, 
minerals, and energy sources. 

Types and Examples: 

• Water conflict: Farmers in Nepal's Terai compete with industries and urban users for irrigation 
water from Gandaki and Koshi rivers. International level: India-Nepal disputes over water sharing 
(Mahakali Treaty). 

• Land conflict: Indigenous communities vs government over forest land (e.g., Chepang 
communities in Chitwan losing land to National Park expansion). 

• Mineral conflict: Local communities opposing mining projects that destroy their livelihoods (sand 
mining from rivers destroying fish habitat). 

• Energy conflict: Hydropower development vs downstream communities losing river fish 
populations and fertile silt. 

Optimum Use of Natural Resources means utilizing natural resources at a rate and manner that 
maximizes long-term social and economic benefit while maintaining the resource's ability to regenerate 
and continue providing benefits. 

Principles: 

• Sustainable yield: Harvest renewable resources (forests, fish) no faster than they can regenerate. 

• Efficiency: Use technology to extract more value from fewer resources (efficient irrigation, energy-
efficient buildings). 

• Substitution: Replace scarce non-renewable resources with renewable alternatives (solar for 
kerosene). 

• Integrated management: Manage river basins holistically considering all users (agriculture, 
hydropower, drinking water, ecology). 

Example: Nepal's Community Forestry program is a model of optimum use - communities harvest 
timber, fuelwood, and NTFPs (non-timber forest products) sustainably, generating income while 
maintaining forest cover. 

 

Q: Discuss the impacts of computer and cybernetics in creating information society that 
makes the whole world a global village. [8] 

The term 'Global Village' was coined by Marshall McLuhan (1962) to describe how electronic 
communication technology, particularly computers and the internet, has compressed time and space - 
making people across the world as interconnected as inhabitants of a small village. 

Role of Computers in Creating Information Society: 

• Data Processing: Computers can process vast amounts of data instantly, enabling knowledge 
creation at unprecedented scale. 

• Communication: Email, video calls (Zoom, Teams), and social media connect people across 
continents in real time - destroying geographical barriers. 

• Information Access: The internet gives anyone with a smartphone access to the sum of human 
knowledge - Wikipedia, Google, YouTube. 

• E-commerce: Amazon, Alibaba, and local platforms like Hamrobazaar allow buying and selling 
across borders. 

• E-governance: Nepal's government services (land records, tax filing, passport) increasingly 
online. 

Cybernetics - The Science of Control and Communication: 
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• Cybernetics studies feedback systems in machines and organisms - the foundation of automation, 
AI, and robotics. 

• Feedback control systems (thermostats, autopilots, industrial robots) automate complex tasks. 

• Internet of Things (IoT): Sensors in factories, farms, and cities create self-regulating systems. 

• AI and machine learning: Computers that learn from data are now making decisions in medicine, 
engineering, finance, and governance. 

Global Village - Positive Aspects: 

• Cultural exchange and mutual understanding across nations. 

• Rapid spread of scientific knowledge and best practices. 

• Remote work enabling talent from Nepal to serve global companies. 

• Online education breaking down barriers to quality learning. 

Global Village - Negative Aspects: 

• Misinformation spreads as rapidly as true information (COVID-19 infodemic). 

• Cultural homogenization - loss of local identities under Western digital culture. 

• Cybercrime crosses national boundaries; difficult to enforce laws. 

• Surveillance capitalism - large corporations harvest personal data for profit. 

• Digital divide: Those without internet access fall further behind. 

 

Q: What are the elements of sustainable development? How can indigenous technology 
be sustainable for Nepal? [8] 

Sustainable Development is development that meets the needs of the present without compromising 
the ability of future generations to meet their own needs (Brundtland Commission, 1987). 

Three Pillars / Elements of Sustainable Development: 

• 1. Economic Sustainability: Economic growth that is inclusive and long-term, not dependent on 
resource depletion. Jobs, income, and prosperity without destroying the productive base. 

• 2. Environmental Sustainability: Using natural resources at rates that allow regeneration; 
maintaining biodiversity; preventing pollution; stabilizing climate. 

• 3. Social Sustainability: Ensuring equity, justice, health, education, and well-being for all people - 
present and future. No group's interests sacrificed for another's. 

Additional elements recognized by UN SDGs: 

• Governance: Good governance, rule of law, and accountability are prerequisites. 

• Cultural sustainability: Preserving cultural heritage and identity. 

• Technological innovation: Clean technologies enabling decoupling of growth from environmental 
damage. 

How Indigenous Technology is Sustainable for Nepal: 

Indigenous technology refers to traditional knowledge systems, tools, and practices developed locally 
over generations, adapted to local environmental, social, and economic conditions. 

• Ghatta (Water Mills): Traditional horizontal water mills powered by small streams grind grain 
without any electricity or fuel - still used in remote hills. Completely renewable, zero-emission, 
community-owned. 

• Dhunge Dhara (Stone Spouts): Ancient stone tap systems channel spring water to public 
fountains. Kathmandu's 300+ dhunge dharas have operated for 2,000 years with minimal 
maintenance - sustainable water supply. 

• Aran (Traditional Irrigation): Farmer-managed irrigation systems in Mustang, Dolpa operate on 
community rules developed over centuries - sustainable resource sharing. 
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• Traditional Architecture: Newari architecture uses local brick, timber, and clay; passive solar 
design for thermal comfort without energy systems; earthquake-resilient post-and-beam 
construction. 

• Terracing (Pakho/Bari): Traditional hillside terracing prevents erosion, conserves soil moisture, 
and enables mountain agriculture - refined over millennia. 

• Seed preservation: Traditional varieties of rice, millet, and vegetables are adapted to local pests 
and climate - more resilient than high-input hybrids in remote conditions. 

Why Indigenous Technology is Sustainable: 

• Uses locally available materials - no import dependency. 

• Maintained by local knowledge - no external technical support needed. 

• Proven over centuries - has demonstrated resilience to local conditions. 

• Community-owned - built-in incentive for maintenance and continuity. 

• Low environmental impact - adapted to work within ecological limits. 

 

Q: Describe the 'Agricultural Age', 'Industrial Age', and 'Information Age'. Positive and 
negative impacts of technology on society. [4+4] 

Three Ages of Human Development: 

Feature Agricultural Age Industrial Age Information Age 

Period ~10,000 BCE – 18th CE 18th–20th century Late 20th century–
present 

Core 
technology 

Plough, irrigation, 
domesticated animals 

Steam engine, machines, 
factories 

Computers, internet, 
AI, mobile 

Energy source Human/animal muscle, wood Coal, petroleum, steam Electricity, digital 
networks 

Main 
occupation 

Farming, herding Manufacturing, mining Services, information 
work 

Social structure Feudal, village-based Industrial cities, class 
system 

Global, networked, 
flexible 

Knowledge 
transfer 

Oral tradition, apprenticeship Books, formal education Internet, social media, 
AI 

Positive Impacts of Technology on Society: 

• Increased life expectancy: From 35 years (pre-industrial) to 73 years globally (2023) due to 
medicine, sanitation, and food security. 

• Economic growth: GDP per capita has grown 30-fold since industrial revolution. 

• Education and knowledge access: Internet democratizes learning. 

• Global communication: Families separated by migration stay connected. 

• Reduced physical suffering: Pain management, surgery, disease vaccines. 

• Labour-saving: Machines free humans from back-breaking physical labour. 

Negative Impacts of Technology on Society: 

• Environmental destruction: Climate change, pollution, resource depletion - all driven by industrial 
and informational technology. 

• Weapons of mass destruction: Nuclear, chemical, biological weapons created by technological 
advancement. 

• Social inequality: Technology benefits concentrated among wealthy; digital divide excludes 
billions. 
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• Job displacement: Automation eliminates traditional employment faster than new jobs created. 

• Privacy erosion: Digital surveillance by corporations and governments. 

• Mental health crisis: Social media linked to depression, anxiety, and loneliness - especially among 
youth. 

• Cultural erosion: Indigenous languages, traditions, and crafts lost as global consumer culture 
dominates. 
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SHORT NOTES (4 marks each) 

 

Climate Change and International Efforts 

• Climate change is the long-term alteration of global temperature and weather patterns due to 
human GHG emissions. 

• Key gases: CO₂, CH₄, N₂O, HFCs. 

• Impacts in Nepal: GLOFs, erratic monsoon, biodiversity loss, food insecurity. 

• Paris Agreement (2015): Limit warming to 1.5°C; countries submit NDCs. 

• REDD+: Compensates forest preservation; Nepal benefits significantly. 

• Green Climate Fund: Finances developing nation adaptation. 

• Nepal's NDC: Renewable energy expansion, hydropower, community forestry. 

Deforestation and Its Consequences 

• Deforestation is the permanent removal of trees from forested land, converting it to non-forest 
use. 

• Causes: Agricultural expansion, fuelwood collection, illegal logging, urbanization, infrastructure 
development. 

• Consequences: Loss of biodiversity; soil erosion and landslides; disruption of water cycle; 
increased CO₂ (30% of global emissions from deforestation); desertification; loss of indigenous 
livelihoods. 

• Nepal context: Tarai forests reduced by 50% from 1960–2000; community forestry reversed this 
trend in hills. 

• Solutions: Community forestry, agroforestry, alternative energy, strict enforcement. 

Bio-gas and Its Suitability in Terai Region of Nepal 

• Bio-gas is a mixture of methane (CH₄, ~60%) and CO₂ produced by anaerobic decomposition of 
organic matter (animal dung, agricultural waste, food waste). 

• Production: Biogas plants (fixed dome or floating drum) use cow dung + water. 

• Benefits: Clean cooking fuel replacing firewood; reduces indoor air pollution; bio-slurry is excellent 
organic fertilizer; reduces deforestation; mitigates GHG emissions. 

• Suitability in Terai: High livestock density (cattle, buffalo); warm climate enhances digestion rates; 
large farming community; relatively flat land for easy construction. 

• Nepal's BSP (Biogas Support Program): Over 500,000 plants installed in Nepal. 

Ecology, Ecosystem and Characteristics 

• Ecology: The scientific study of interactions among organisms and between organisms and their 
physical environment. 

• Ecosystem: A community of living organisms (plants, animals, microbes) interacting with each 
other and their non-living environment (air, water, minerals). 

• Components: Biotic (producers, consumers, decomposers) and abiotic (sunlight, water, soil, 
temperature). 

• Characteristics: Self-sustaining energy flow; nutrient cycling; biodiversity; stability through 
feedback mechanisms. 

• Types: Terrestrial (forest, grassland, desert) and aquatic (freshwater, marine). 

• Threats: Pollution, deforestation, climate change, overexploitation, invasive species. 

Acid Rain — Impacts and Control Measures 

• Acid rain is precipitation (rain, snow, fog) with pH below 5.6, caused by sulfur dioxide (SO₂) and 
nitrogen oxides (NOₓ) reacting with atmospheric moisture to form H₂SO₄ and HNO₃. 
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• Sources: Coal-burning power plants, vehicle emissions, industrial processes. 

• Impacts: Damages forests, crops, and aquatic ecosystems; acidifies lakes killing fish; corrodes 
buildings and monuments (e.g., Taj Mahal damage); leaches heavy metals from soil into water 
supply. 

• Control Measures: Switching to low-sulfur fuels; installing scrubbers (flue gas desulfurization) in 
power plants; catalytic converters in vehicles; promoting renewable energy. 

Information as Power and Wealth 

• In the information society, information is a key economic resource — like land in agriculture and 
machinery in industry. 

• Power: Those who control information (media, data, algorithms) influence public opinion, politics, 
and markets. Example: Social media platforms shape elections. 

• Wealth: Data-driven companies (Google, Amazon, Facebook) are among the world's most 
valuable — demonstrating that information generates economic value. 

• Nepal context: Access to market price information via mobile helps farmers sell at better prices; 
internet access improves job prospects. 

• Digital divide: Unequal access to information perpetuates inequality between urban and rural, rich 
and poor. 

Focus Group Discussion (FGD) and Key Informant Interviews (KII) 

• FGD: A structured discussion with 6–12 purposively selected participants to explore attitudes, 
perceptions, and experiences on a specific topic. Facilitated by a moderator; recorded and 
analyzed for themes. 

• Used in: Community needs assessments, project evaluations, social research. 

• KII: An in-depth interview with individuals selected for their specialized knowledge, experience, or 
position (e.g., village elder, health worker, engineer). 

• Advantages: Provides rich qualitative data; captures community perspectives; flexible and 
exploratory. 

• Limitations: Not statistically representative; results may be influenced by group dynamics (FGD) 
or interviewer bias (KII). 

Renewable vs Non-Renewable Energy 

Basis Renewable Energy Non-Renewable Energy 

Source Naturally replenished: solar, wind, hydro, 
biomass 

Finite fossil fuels: coal, oil, natural 
gas 

Availability Infinite (as long as sun/wind exist) Finite; will be exhausted 

Environmental 
Impact 

Low to negligible emissions Major CO₂, SO₂, NOₓ emissions 

Cost High initial; low operating cost Variable but depleting reserves 
increase cost 

Nepal context Massive hydropower potential (83,000 
MW) 

Imports petrol, diesel, LPG from India 

Example Kali Gandaki hydropower, solar panels Petrol vehicles, diesel generators 
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  Q1. Difference between Labor-based and Labor-intensive Technology  [4–8]   

 

Both approaches prioritize the use of human labour over heavy machinery in construction and 
development projects. However, they differ in purpose, emphasis, and application. 

 

▶ Definitions 

• Labor-based technology refers to construction methods that deliberately use manual labour and 
simple hand tools as the primary means of completing work, substituting machines with people 
wherever technically feasible and economically justified. 

• Labor-intensive technology refers to any production or construction process that requires a 
relatively large amount of labour input compared to capital (machinery), regardless of whether this 
is a deliberate policy choice or simply a result of limited capital availability. 

 

▶ Key Differences Table 

Basis Labor-based Technology Labor-intensive Technology 

Definition Deliberate policy of using labour over 
machines 

High labour-to-capital ratio; may or may 
not be a policy choice 

Primary focus Employment creation and cost saving Completing tasks using available 
manpower 

Decision basis Conscious development strategy (e.g., 
LEP approach) 

Driven by economics — machines too 
costly or unavailable 

Capital use Minimal machines used; simple hand 
tools 

Low machinery but does not preclude all 
equipment 

Employment 
effect 

Explicitly designed to maximize jobs Creates employment as a side effect, 
not primary goal 

Quality control Structured supervision; skilled 
workforce with training 

Variable — quality depends on 
workforce skill level 

Example DOLIDAR's trail/road programme using 
community workers 

Small cottage industries, traditional 
masonry construction 

Suitability Remote, steep terrain; roads, trails, 
irrigation canals 

Small-scale industries, agriculture, 
service sectors 

Government 
policy 

Formally adopted in Nepal's 
development plans (LEP) 

Not specifically a policy; outcome of 
resource constraints 

 

▶ Labor-based Technology: Key Features 

• Replaces bulldozers and excavators with pickaxes, shovels, and wheel barrows. 

• Workers are recruited from the local community — wages stay within the local economy. 

• Simple tools are readily available, repairable locally, and do not need fuel imports. 

• Nepal's District Roads Support Programme (DRSP) and Rural Access Programme (RAP) are 
prime examples. 

• Requires detailed planning, work norms, and site supervision to maintain quality. 

 

▶ Labor-intensive Technology: Key Features 

• Common in agriculture (rice transplanting, weeding), small manufacturing, and service sectors. 

• Found in economies where labour is cheap relative to capital — typical of developing countries. 
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• Does not necessarily involve a philosophy of development — simply reflects factor costs. 

• Example: Brick kilns in Nepal's Terai employ hundreds of workers because machine-based 
alternatives are expensive to import. 

 

▶ Advantages of Labor-based (over machine-based) in Nepal Context 

• Generates local employment — critical in Nepal where unemployment/underemployment is ~40%. 

• Foreign exchange saved — no need to import fuel, spare parts, or heavy machinery. 

• Suitable for Nepal's mountainous terrain where equipment is hard to transport. 

• Community ownership: workers who build a road maintain it better. 

• Women and marginalized groups can participate — socially inclusive. 

 

▶ Disadvantages 

• Slower than machine-based construction — not suitable for urgently needed large-scale projects. 

• Labour scarcity in villages due to migration can make mobilization difficult. 

• Cannot replace machines for all tasks — tunnel drilling, large dam construction need equipment. 

• Productivity per worker is lower; requires larger coordination effort. 
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  Q2. Climate Change is a Threat to Human Civilization  [4–6]   

 

Climate change — the long-term alteration of global temperature and weather patterns primarily caused 
by human-induced greenhouse gas (GHG) emissions — represents one of the greatest existential 
threats to human civilization in the 21st century. The following evidence justifies this assertion. 

 

▶ 1. Rising Temperatures — Direct Threat to Life 

• Global average temperature has risen by approximately 1.1°C above pre-industrial levels (IPCC, 
2021). At 2°C rise, an estimated 1.5 billion people face extreme heat stress. 

• Heatwaves that once occurred once per 50 years now occur every 10 years. Europe's 2003 
heatwave killed 70,000 people. India's 2022 heatwave caused crop failures and heat deaths. 

• Nepal: Average temperature has risen 0.056°C per year since 1975 — faster than the global 
average. Snow-free seasons in Himalayan ranges are lengthening, threatening water security for 
1.9 billion people downstream. 

 

▶ 2. Food Security Crisis 

• Changing monsoon patterns, prolonged droughts, and flooding increasingly disrupt agricultural 
production. 

• IPCC projects that climate change could reduce global crop yields by 2–6% per decade while 
population grows. 

• Nepal: Erratic monsoon causes both drought (Karnali, Mustang) and devastating floods (Tarai). 
Crop patterns are shifting — apple cultivation moving higher in altitude as lower zones warm. 

• At 1.5°C warming, 120 million people fall into extreme poverty from agricultural losses alone. 

 

▶ 3. Water Security — Glacial Retreat 

• Nepal has over 3,808 glaciers covering 3,902 km². These are melting at accelerating rates — 
glacier area has shrunk by ~24% since 1977. 

• Short term: Increased Glacial Lake Outburst Floods (GLOFs) — Tsho Rolpa lake in Rolwaling 
Valley is a ticking time bomb threatening downstream communities. 

• Long term: As glaciers disappear, dry-season river flows collapse — threatening drinking water 
and irrigation for billions in South and East Asia. 

 

▶ 4. Sea Level Rise — Civilizational Displacement 

• Sea levels have risen 20 cm since 1900 and are projected to rise 0.3–1.0 meters by 2100. 

• Low-lying nations (Bangladesh, Maldives, Pacific Island nations) face complete inundation. 

• 600 million people live in coastal zones below 10 meters elevation. Mega-cities like Mumbai, 
Shanghai, Jakarta, and Miami face catastrophic flooding. 

• Mass climate migration of hundreds of millions of people could destabilize political systems 
globally. 

 

▶ 5. Extreme Weather Events 

• Frequency and intensity of hurricanes, cyclones, floods, wildfires, and droughts are all increasing. 

• 2022 Pakistan floods submerged one-third of the country, affecting 33 million people. 

• Australia's 2019–20 bushfires burned 18.6 million hectares — an area larger than England. 

• Nepal: Monsoon floods and landslides kill hundreds annually; flood damages are worsening year 
by year. 
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▶ 6. Biodiversity Collapse — Ecosystem Services 

• Up to 1 million species face extinction this century if warming continues (IPBES, 2019). 

• Ecosystem services (pollination, clean water, climate regulation) worth $33 trillion/year globally 
could be lost. 

• Coral reef bleaching: The Great Barrier Reef lost 50% of corals since 1995 due to warming. Reefs 
support 25% of all marine species. 

 

▶ 7. Human Health Threats 

• Expanding range of vector-borne diseases: Malaria and dengue moving to higher altitudes in 
Nepal as temperatures rise. 

• Air pollution worsened by higher temperatures kills 7 million people annually. 

• Increased waterborne diseases as flooding contaminates water sources. 

 

▶ 8. Geopolitical Instability 

• Resource scarcity (water, food, land) driven by climate change increases risk of conflict between 
nations. 

• Syria's civil war was preceded by the worst drought in 900 years (2006–2010), which drove 1.5 
million farmers into cities. 

• Climate migration across borders creates political tensions and humanitarian crises. 

 

▶ Conclusion 

Climate change is not a distant future problem — it is an active and accelerating threat to agriculture, 
water, health, ecosystems, and geopolitical stability. For Nepal specifically, a country ranked 4th most 
vulnerable globally despite contributing less than 0.1% of global emissions, climate change is an 
existential threat to mountain communities, agricultural livelihoods, and the water towers that sustain 
1.9 billion people downstream. International cooperation through the Paris Agreement, REDD+, and 
Green Climate Fund, combined with local adaptation strategies, are essential to limit civilizational 
damage. 
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  Q3. Optimum Utilization of Natural Resources  [4–6]   

 

Natural resources — land, water, forests, minerals, and biodiversity — are the foundation of all 
economic activity and human survival. Optimum utilization means extracting maximum benefit from 
these resources while ensuring their long-term availability for future generations. 

 

▶ Definition 

• Optimum utilization of natural resources is the use of available resources at the most efficient rate 
and in the most beneficial manner, balancing present economic needs with long-term 
sustainability, so that resources continue to serve future generations. 

• It is the middle path between under-utilization (resources wasted, development foregone) and 
over-exploitation (resource depletion, environmental degradation). 

 

▶ Principles of Optimum Utilization 

• Sustainable Yield Principle: For renewable resources (forests, fisheries), harvest no more than the 
natural regeneration rate. Nepal's community forests operate on this principle — sustainable 
timber and fuelwood extraction quotas. 

• Efficiency Principle: Extract more value from fewer resources using better technology. Example: 
Drip irrigation delivers water directly to plant roots, reducing water use by 40–60% vs traditional 
flood irrigation. 

• Substitution Principle: Replace scarce or harmful resources with abundant sustainable 
alternatives. Example: Replacing kerosene with solar LEDs; replacing firewood with biogas in 
Nepal's hills. 

• Integrated Management: Consider all competing uses of a resource simultaneously. Example: 
River basin management balancing hydropower generation, irrigation, drinking water, and 
ecological flow requirements. 

• Economic Valuation: Price resources to reflect their true cost including environmental 
externalities, preventing wasteful over-consumption. 

 

▶ Key Strategies for Nepal 

Resource Current Problem Optimum Utilization Strategy 

Water Seasonal scarcity; irrigation 
inefficiency; untreated sewage 

Rainwater harvesting; drip irrigation; IWRM; 
sewage treatment and reuse 

Forests Deforestation for 
fuelwood/agriculture; illegal logging 

Community forestry; agroforestry; improved 
cook stoves reducing fuelwood demand 

Hydropower Only 3,000 MW of 83,000 MW 
potential developed 

Expand hydropower; cross-border electricity 
export to India/Bangladesh 

Agricultural 
land 

Soil degradation; land 
fragmentation; low productivity 

Soil conservation; terrace maintenance; land 
consolidation; organic farming 

Minerals Unregulated sand mining destroying 
river ecology 

Licensed extraction with environmental limits; 
substitute river sand with quarry sand 

Biodiversity Habitat loss; poaching; invasive 
species 

Protected area management; community-
based conservation; eco-tourism 

 

▶ Examples of Optimum Utilization in Practice 
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• Community Forestry (Nepal): 22,000+ Community Forest User Groups (CFUGs) manage 1.6 
million hectares sustainably — harvesting timber, fuelwood, and non-timber forest products 
(NTFPs) on rotation while forest cover actually increases. 

• Biogas: Animal waste (previously a pollution source) converted to clean cooking fuel + high-
quality fertilizer. Nepal's BSP installed 500,000+ biogas plants — same resource, multiple uses, 
zero waste. 

• Micro-hydropower: Small rivers and streams in hills provide electricity for villages without large 
dams. Seasonal flow variations matched to local demand — optimum use without over-
engineering. 

• Chitwan Buffer Zone: Communities harvest grass and wood products from buffer zones adjacent 
to the National Park under quotas — economic benefit without threatening the ecosystem. 

 

▶ Consequences of Sub-Optimal Use 

• Under-utilization: Nepal's 83,000 MW hydropower potential largely undeveloped — economic 
opportunity lost; continued dependence on imported fossil fuels. 

• Over-exploitation: Bagmati River sand mining has lowered riverbed by 2–3 meters in some 
reaches, destabilizing bridges and destroying aquatic habitat. 

• Pollution: Dumping industrial waste into rivers destroys the resource's ability to provide clean 
water — a loss of optimum value. 

 

▶ Conclusion 

Optimum utilization of natural resources requires scientific assessment of resource capacity, efficient 
technology, equitable access policies, and strong governance. For Nepal — a country rich in renewable 
resources (water, forests, biodiversity) but poor in financial capital — optimum resource use is not just 
environmentally desirable but economically essential. 
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  Q4. Benefits of Technology in Civil Engineering  [4–6]   

 

Technology has transformed civil engineering from an art based on experience and intuition into a 
precise, efficient, and data-driven science. The following are the major benefits across design, 
construction, and management. 

 

▶ 1. Advanced Design and Analysis 

• Computer-Aided Design (AutoCAD, Civil 3D): Enables precise 2D and 3D drawings, reducing 
errors and rework. A road alignment that once took weeks to hand-draft takes hours. 

• Structural Analysis Software (ETABS, SAP2000, STAAD Pro): Analyses complex structures under 
earthquake, wind, and load combinations that would be impossible to calculate manually. Ensures 
Nepal Building Code compliance. 

• Building Information Modelling (BIM): Creates a digital 3D model containing all building 
components — structure, MEP, finishes — allowing clash detection before construction begins, 
saving cost and time. 

• Finite Element Analysis (FEA): Simulates stress distribution in complex structures (dams, bridges, 
tunnels) with thousands of calculation nodes. 

 

▶ 2. Surveying and Geospatial Technology 

• Total Station and GPS/GNSS: Replace traditional theodolites and chain surveying. GPS provides 
millimeter accuracy for control points; total stations complete a day's traditional survey work in 
hours. 

• LiDAR (Light Detection and Ranging): Aerial scanning produces detailed topographic maps of 
vast areas including dense forests — critical for road alignment studies in Nepal's hills. 

• Remote Sensing and GIS (Geographic Information Systems): Satellite imagery and GIS analysis 
enable land use mapping, watershed delineation, landslide hazard mapping, and environmental 
impact assessment at regional scale. 

• Drone Surveys (UAV): Low-cost aerial surveys of construction sites, terrain, and infrastructure — 
progress monitoring from air reduces site visits. 

 

▶ 3. Construction Technology 

• Ready-Mix Concrete (RMC): Ensures consistent concrete mix quality by computer-controlled 
batching plants — critical for earthquake-resistant construction. 

• Pre-stressed and Pre-cast Concrete: Factory-produced structural elements of consistent quality; 
faster site installation. Nepal's road bridges increasingly use pre-cast girders. 

• Mechanized Construction Equipment: Excavators, bulldozers, concrete pumps, and tower cranes 
dramatically accelerate construction and reduce labour requirements for difficult tasks. 

• Tunnel Boring Machines (TBM): Enable construction of long tunnels through hard rock. Melamchi 
Water Tunnel (26 km) was excavated using TBM — impossible with traditional methods at that 
speed. 

• High-Strength Materials: High-strength steel, fibre-reinforced concrete, and geosynthetics expand 
the structural possibilities and durability of civil infrastructure. 

 

▶ 4. Project Management Technology 

• Project Planning Software (MS Project, Primavera): Critical path analysis, resource levelling, and 
progress tracking enable better project management — reducing delays and cost overruns. 
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• Real-time Site Monitoring: IoT sensors on construction sites monitor concrete curing temperature, 
structural deformation, and worker safety in real time. 

• Digital Procurement: E-procurement platforms increase transparency in government contracts, 
reducing corruption. 

 

▶ 5. Environmental and Safety Technology 

• Environmental Impact Assessment Tools: GIS-based EIA modelling predicts project impacts on 
air quality, noise, water, and ecosystems before construction. 

• Slope Stability Analysis (SLOPE/W): Analyses embankment and natural slope stability — critical 
in Nepal's landslide-prone terrain. 

• Seismic Hazard Analysis: Probabilistic seismic hazard maps guide earthquake-resistant design — 
post-2015 earthquake, all Nepal buildings must comply with NBC-105. 

• Safety Monitoring: Vibration sensors on dams detect unusual movements; automated alerts 
systems prevent disaster. 

 

▶ 6. Communication and Information Technology 

• Engineering Document Management: Cloud-based systems allow real-time sharing of drawings, 
specifications, and RFIs between client, consultant, and contractor in different locations. 

• Video Conferencing: Remote site consultations reduce travel — an engineer in Kathmandu can 
review Jumla site issues via drone-fed video. 

• Mobile Apps: Field inspection apps (PlanGrid, Fieldwire) allow site engineers to record 
inspections, attach photos, and flag issues on digital drawings in real time. 

 

▶ Nepal-Specific Benefits 

• GPS and drone surveys have dramatically reduced the cost of topographic surveys in Nepal's 
inaccessible mountain terrain. 

• Earthquake early warning systems and seismic monitoring networks installed post-2015 protect 
lives. 

• Hydropower design software enables Nepal to develop its 83,000 MW hydropower potential 
optimally. 

• Solar-powered construction equipment and lighting reduce dependence on diesel generators in 
remote sites. 
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  Q5. Technology and Shift in Employment  [4–6]   

 

Throughout human history, each major technological revolution has fundamentally altered the nature of 
work — eliminating some occupations, creating others, and transforming still others. Understanding this 
shift is critical for planning education, skills development, and social policy. 

 

▶ Historical Pattern of Employment Shifts 

Era Dominant 
Technology 

Jobs Lost Jobs Created 

Agricultural 
Revolution (~10,000 
BCE) 

Plough, irrigation, 
domesticated 
animals 

Hunter-gatherer roles Farmers, herders, craft 
workers, merchants 

Industrial 
Revolution (18th–
19th century) 

Steam engine, 
factories, railways 

Artisans, hand-weavers, 
subsistence farmers 

Factory workers, engineers, 
mechanics, transport 
workers 

Information 
Revolution (20th–
21st century) 

Computers, 
internet, 
automation, AI 

Clerks, bank tellers, 
typists, travel agents, 
factory floor workers 

Software developers, data 
scientists, digital marketers, 
logistics managers 

AI / Automation Era 
(Present and 
upcoming) 

AI, robotics, 
machine learning 

Truck drivers, 
radiologists, 
accountants, paralegals 
(partially) 

AI trainers, cybersecurity 
experts, green energy 
technicians, care workers 

 

▶ How Technology Shifts Employment 

• Substitution Effect: Machines and software directly replace human tasks. ATMs replaced bank 
tellers; accounting software replaced bookkeepers; CNC machines replaced manual machinists. 

• Productivity Effect: Higher productivity in technology-intensive sectors generates wealth that 
creates demand for goods and services — stimulating employment in other sectors. 

• Transformation Effect: Existing jobs change in nature rather than disappearing. Doctors still 
examine patients but now use MRI, AI diagnostics, and telemedicine. Farmers still farm but use 
GPS-guided tractors and precision irrigation. 

• New Job Creation: Every technological revolution creates entirely new categories of employment 
that were inconceivable before — there were no software developers, social media managers, or 
drone operators before their respective technologies existed. 

 

▶ Positive Effects of Technology on Employment 

• Creates high-skill, high-wage jobs in technology, engineering, and knowledge sectors. 

• Reduces dangerous, dull, and dirty (3D) jobs — coal miners, sewer cleaners, factory floor 
workers. 

• Enables remote work — geographical barriers to employment removed. 

• Online platforms (Upwork, Fiverr) allow skilled workers in Nepal to serve global clients. 

• E-commerce and digital platforms enable micro-entrepreneurship — Nepal's women-led home 
businesses using social media. 

 

▶ Negative Effects of Technology on Employment 
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• Technological unemployment: Workers displaced faster than new jobs are created in same skill 
category. 

• Skill gap: Workers trained for industrial era jobs lack skills for information economy. Nepal's 
garment workers face unemployment as automation arrives. 

• Informal sector vulnerability: Nepal's 70%+ workforce in informal sector — agriculture, daily wage 
construction — most vulnerable to automation. 

• Geographic inequality: Technology jobs concentrate in cities (Kathmandu); rural areas face 
unemployment from agricultural automation without alternative employment. 

• Widening income inequality: High-skill technology workers earn much more than displaced low-
skill workers. 

 

▶ Nepal-Specific Context 

• Remittance dependency: 3.5 million Nepali workers abroad in labour-intensive jobs (construction, 
domestic work in Gulf/Malaysia) are vulnerable as these countries automate. 

• IT sector growth: Nepal's IT/BPO sector employs 35,000+ workers and growing — opportunity for 
employment shift. 

• Agriculture technology: Mechanical rice transplanters, threshers, and combine harvesters are 
arriving in Terai — displacing seasonal agricultural labour. 

• Construction automation: Concrete mixers, hydraulic lifts, and shuttering systems reduce on-site 
labour requirements in Kathmandu construction. 

 

▶ Policy Responses 

• Education reform: Shift curriculum toward digital literacy, coding, critical thinking, and adaptability 
rather than fixed technical skills. 

• Vocational retraining: Programs to reskill displaced workers into technology-adjacent roles. 

• Social protection: Strengthen safety nets for workers during transitional unemployment. 

• Nepal's Digital Nepal Framework 2019: Aims to create 500,000 digital jobs by 2025 through e-
government, fintech, and digital infrastructure. 
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  Q6. Participatory Approach: Features and Role in Sustainable Development  [6–8]   

 

The participatory approach to development places communities at the centre of planning, 
implementation, and management of development initiatives, rather than treating them as passive 
beneficiaries of externally-designed projects. 

 

▶ Definition 

• Participatory Approach is a development methodology in which the intended beneficiaries of a 
project or programme are actively involved in identifying problems, setting priorities, making 
decisions, implementing actions, and evaluating outcomes throughout the development process. 

 

▶ Essential Features of Participatory Approach 

• Inclusivity: All community members — women, ethnic minorities, poor households, youth, elderly 
— are invited to participate. Deliberate effort to include those usually excluded from decision-
making. 

• Empowerment: Participation builds confidence, knowledge, and skills among community 
members, transforming them from passive recipients to active agents of development. 

• Decentralization: Decision-making authority devolved to the lowest appropriate level — ward, 
village, or user group. Nepal's 2072 constitution federalism aligns with this principle. 

• Transparency and Accountability: Community participation in financial management and 
monitoring reduces corruption and ensures resources reach intended beneficiaries. 

• Local Knowledge Integration: Community's traditional knowledge of local terrain, ecology, culture, 
and social dynamics is systematically incorporated into project design — producing better-
adapted solutions. 

• Iterative and Flexible: Participatory processes are iterative — plans are revisited and adjusted 
based on community feedback and changing circumstances. 

• Ownership: Communities who participated in creating something feel responsible for it — 
dramatically increasing maintenance rates and sustainability. 

• Capacity Building: Participation is itself a learning process — communities develop planning, 
management, and technical skills through doing. 

 

▶ Participatory Tools and Methods 

• Participatory Rural Appraisal (PRA): A set of tools — social mapping, transect walks, seasonal 
calendars, Venn diagrams, wealth ranking — that enable communities to analyze their own 
situation. 

• Focus Group Discussions (FGD): Structured discussions on specific topics with selected 
community groups. 

• Community Meetings (Sabhas): Open village meetings where all households discuss and vote on 
development priorities. 

• Community Action Planning (CAP): Structured workshop process to develop a community's own 
action plan. 

• Participatory Monitoring and Evaluation (PM&E): Communities track progress against their own 
indicators, not just donor-imposed metrics. 

 

▶ How Participatory Approach Promotes Sustainable Development 

Sustainable development requires that development initiatives continue to deliver benefits long after 
external support ends. Participatory approach achieves this through the following mechanisms: 
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A. Economic Sustainability 

• Community members contribute labour, local materials, and cash — reducing project cost and 
increasing local economic circulation. 

• Local employment generation means wages remain in the community, multiplying economic 
impact. 

• Community Forest User Groups (CFUGs) in Nepal earn revenue from sustainable timber and 
NTFP sales — self-financing conservation. 

B. Environmental Sustainability 

• Communities with ownership over natural resources manage them sustainably — reversing the 
'tragedy of the commons'. 

• Local ecological knowledge identifies environmentally sensitive sites that outside engineers might 
miss. 

• Example: Farmers' participation in watershed management in Nepal's hills has reduced soil 
erosion rates significantly. 

• Community-monitored irrigation systems control water use more efficiently than government-
managed schemes. 

C. Social Sustainability 

• Projects designed with community input address actual needs — not assumed needs of outside 
planners. 

• Inclusive participation reduces social conflict by ensuring all groups' interests are represented. 

• Social capital (trust, networks, collective action capacity) built during participatory processes has 
long-term benefits beyond the immediate project. 

• Women's participation in water and sanitation committees has improved hygiene outcomes in 
Nepal's rural areas. 

D. Institutional Sustainability 

• Community-formed organizations (WUSCs, CFUGs, cooperatives) continue to function after 
project closure. 

• Skills and governance capacity developed through participation strengthen local institutions. 

• Nepal's experience: Water User and Sanitation Committees (WUSCs) have 80%+ functional rate 
vs 40% for government-managed water supply schemes. 

 

▶ Evidence from Nepal 

• Community Forestry: 2.3 million households in 22,000+ CFUGs manage forests that are now 
expanding — proving participatory conservation delivers environmental sustainability. 

• Micro-hydropower: 3,000+ community-managed micro-hydro plants provide electricity to remote 
villages; 90%+ are still operating after 10+ years. 

• Rural Road Maintenance: Labour-based maintenance programs using road user groups have 
reduced road deterioration compared to contractor-maintained roads. 

 

▶ Limitations of Participatory Approach 

• Time-consuming: Genuine participation requires multiple meetings and consultation rounds — 
adds months to project timelines. 

• Elite capture: Without deliberate safeguards, wealthy and vocal community members can 
dominate and skew outcomes. 

• Not suitable for all projects: Large infrastructure (hydropower, highways) cannot be designed 
through community participation. 
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• Participation fatigue: Communities overloaded with too many participatory programs disengage. 
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  Q7. Participatory Approach in Community Empowerment  [4–6]   

 

Community empowerment — the process by which communities gain power, resources, and capability 
to control their own development — is most effectively achieved through structured participatory 
approaches. This answer explains the linkage between participatory processes and community 
empowerment. 

 

▶ What is Community Empowerment? 

• Community empowerment is the collective ability of a community to identify its needs, make 
informed decisions, access resources, take action, and hold institutions accountable — 
transforming communities from passive recipients to active agents of their own development. 

• Empowerment operates at three levels: Individual (personal agency and confidence), 
Organizational (functioning community groups), and Community (collective advocacy and 
governance capacity). 

 

▶ How Participatory Approach Leads to Empowerment 

1. Building Awareness and Critical Consciousness 

• Participatory tools (social mapping, wealth ranking, problem trees) help communities 
systematically analyze the root causes of their problems, not just the symptoms. 

• When a community maps their own resources and gaps together, they develop collective 
understanding that motivates action. 

• Example: Participatory health mapping in Terai villages revealed that most diarrhea cases 
clustered around a single contaminated hand pump — community itself identified and fixed the 
source. 

2. Developing Collective Action Capacity 

• Working together on shared priorities builds trust, cooperation norms, and organizational skills. 

• Community Action Plans (CAPs) created participatorily become collective commitments — 
communities hold themselves accountable to plans they made themselves. 

• Formation of formal community organizations (cooperatives, user groups) institutionalizes 
collective action. 

3. Skills and Knowledge Transfer 

• Participation in project planning teaches financial management, proposal writing, and negotiation 
skills. 

• Technical training (masonry, plumbing, carpentry) provided to community workers during labor-
based projects creates lasting human capital. 

• Communities learn to interact with government agencies, banks, and NGOs — expanding their 
network and resources. 

4. Women's Empowerment 

• Deliberate inclusion of women in participatory processes challenges traditional exclusion from 
public decision-making. 

• Nepal's RWSSP policy requires 33% women in Water User and Sanitation Committees (WUSCs) 
— giving women formal decision-making authority. 

• Women-led community groups managing village savings, water supply, and health programs are 
widespread in Nepal — a direct product of participatory approaches. 

• Economic participation through labour-based road programs gives women income and public 
visibility. 
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5. Accountability and Governance 

• Participatory budgeting and social audits — in which communities review project finances publicly 
— reduce corruption and build government accountability. 

• Nepal's Ward Citizens' Forum (WCF) — a participatory governance mechanism — enables 
communities to monitor local government performance. 

• When communities have voice in planning, they also gain standing to demand quality — holding 
contractors and engineers accountable. 

 

▶ Practical Example: LEP Approach and Community Empowerment 

• The Labour-based, Environment-friendly, Participatory (LEP) approach for rural road/trail 
construction in Nepal provides a comprehensive model: 

– Communities form Road User Groups (RUGs) — gaining organizational capacity. 

– Community members are trained as skilled workers, foremen, and supervisors — gaining technical 
skills. 

– Wages paid to community workers create local income and economic confidence. 

– Communities take ownership of the road — maintaining it voluntarily because they built it. 

– Women and Dalits included as workers and in RUG leadership — social inclusion achieved. 

 

▶ Role of Engineer in Community Empowerment 

• Facilitator not director: Engineers facilitate community decision-making rather than imposing 
technical solutions. 

• Translator: Engineers translate community needs into technical specifications; translate technical 
constraints back into terms communities understand. 

• Capacity builder: Engineers train community members in construction skills, operation and 
maintenance — building lasting local technical capacity. 

• Advocate: Engineers represent community interests to government agencies and donors. 

• Example: A civil engineer working in Dolpa facilitates communities to identify the best water 
source, design a gravity-fed system the community understands, train a local operator, and 
establish a water tariff committee — empowerment, not dependency. 

 

▶ Comparison: Participatory vs Top-down Approaches 

Aspect Top-down (Conventional) Participatory Approach 

Decision making By government/donor/expert By community with technical support 

Community role Passive recipient Active participant and manager 

Local knowledge Ignored Central to design 

Ownership Low — project belongs to 
government 

High — project belongs to 
community 

Sustainability Often collapses after project ends High — community maintains own 
assets 

Cost Higher (external experts, 
contractors) 

Lower (local labour and materials) 

Empowerment 
outcome 

None — dependency created Community capacity built 
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  Q8. Key Features of Infrastructure Development Policy in Nepal  [4–6]   

 

Nepal's infrastructure development policies have evolved significantly, especially after the 2072 BS 
(2015) federal constitution and following the 2015 earthquake. These policies are guided by periodic 
development plans, sector-specific acts, and international commitments. 

 

▶ 1. Federal Structure and Decentralization 

• Nepal's 2072 Constitution divides infrastructure responsibilities into three tiers: Federal (national 
highways, large hydropower, airports, rail), Provincial (provincial roads, irrigation, energy), and 
Local Government (ward-level roads, water supply, local buildings). 

• Local governments (753 municipalities and rural municipalities) now have constitutional authority 
and budget to implement infrastructure projects directly. 

• This decentralization brings infrastructure planning closer to communities — enabling more 
responsive and participatory development. 

 

▶ 2. Connectivity Priority 

• Nepal's 15th and 16th Periodic Plans prioritize connectivity as the foundation of economic 
development — connecting people to markets, services, and opportunities. 

• Strategic Road Network (SRN): The Department of Roads (DoR) manages 13,000+ km of 
strategic roads including Mahendra Highway, Prithvi Highway, Arniko Highway, and ongoing 
projects like the Kathmandu-Terai Expressway and Mid-Hill Highway. 

• Target: Connect all district headquarters by black-top road (largely achieved by 2023); connect all 
local government headquarters by motorable road by 2030. 

• Rural connectivity: DOLIDAR (Department of Local Infrastructure Development and Agricultural 
Roads) manages 50,000+ km of rural roads. 

 

▶ 3. Labour-based and Environment-friendly Technology 

• Government policy explicitly promotes labour-based, environment-friendly, and participatory (LEP) 
approach for small infrastructure projects. 

• DOLIDAR's manuals and guidelines mandate labour-based construction for rural roads and trails 
wherever technically feasible. 

• Bio-engineering (use of live plants for slope stabilization) incorporated as standard practice in 
road construction to minimize landslide risk. 

• Environmental Impact Assessment (EIA) or Initial Environmental Examination (IEE) mandatory for 
all infrastructure projects above defined thresholds under Environment Protection Act 2076. 

 

▶ 4. Earthquake Resilience and Disaster Risk Reduction 

• Post-2015 earthquake, all construction must comply with Nepal Building Code (NBC) — 
particularly NBC 105 for seismic design. 

• Building permit systems strengthened in all municipalities — structural engineer must certify 
designs. 

• National Reconstruction Authority (NRA) post-2015 built 800,000+ earthquake-resistant houses 
using updated NBC standards. 

• National Disaster Risk Reduction Policy 2075 requires disaster risk assessment integrated into all 
infrastructure planning. 

• Bridges and culverts now designed for higher flood return periods to account for climate change-
intensified monsoons. 
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▶ 5. Energy Infrastructure — Hydropower Priority 

• Nepal has identified hydropower as its primary comparative advantage and the key to economic 
transformation. 

• Nepal Hydropower Development Policy 2001 (revised) and Energy Crisis Reduction and 
Electricity Development Decade plan target 10,000 MW installed capacity. 

• Cross-border electricity trade with India under Power Trade Agreement (PTA) enables Nepal to 
export surplus power — transforming energy from consumer to earner. 

• Rural Electrification Policy promotes off-grid micro-hydro and solar for communities beyond the 
national grid. 

 

▶ 6. Public Procurement and Transparency 

• Public Procurement Act 2063 and Public Procurement Regulations 2064 govern all government 
construction and services procurement. 

• E-procurement system (e-GP) introduced to increase competition, transparency, and efficiency. 

• Contractor classification system (A, B, C, D class) ensures qualified firms bid for appropriately-
scaled work. 

• Performance bond, bid security, and retention money provisions protect public interest. 

 

▶ 7. Private Sector and PPP Participation 

• Nepal's PPP Policy 2015 and the Infrastructure Development Act provide framework for private 
investment in infrastructure. 

• BOT (Build-Operate-Transfer) and BOOT models applied for hydropower, toll roads, and urban 
water supply. 

• Foreign Direct Investment welcome in infrastructure — especially energy, transport, and tourism. 

• Examples: Upper Tamakoshi Hydropower (domestic shares); Kathmandu-Tarai Expressway 
(proposed PPP). 

 

▶ 8. Water and Sanitation Policy 

• National Water Supply and Sanitation Policy 2014: Targets universal access to safe drinking 
water and sanitation. 

• Community-managed systems promoted through Water User and Sanitation Committees 
(WUSCs) — community management has higher sustainability than government management. 

• Melamchi Water Project (now operational): 26 km tunnel from Melamchi River to Kathmandu — 
long-overdue solution to Kathmandu's chronic water shortage. 

• Open Defecation Free (ODF) Nepal campaign declared success in 2019 — all 753 local 
governments certified ODF. 

 

▶ 9. Urban Infrastructure and Building Regulation 

• National Urban Development Policy 2064 guides urban expansion with infrastructure planning. 

• Building bylaws enforced by municipalities — setback, FAR, height limits, parking, green space 
requirements. 

• Integrated Urban Development Project (IUDP): World Bank-supported infrastructure upgrading in 
secondary cities. 

• Kathmandu Valley Development Authority (KVDA) coordinates metropolitan-scale infrastructure. 
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▶ 10. International Development Partner Coordination 

• Major infrastructure investments supported by World Bank, ADB, JICA, DFID, USAID, and 
bilateral donors. 

• Nepal's development cooperation framework ensures donor-funded infrastructure aligns with 
government priorities. 

• Nepal Sustainable Development Goals (SDGs) commitments — particularly SDG 9 (industry, 
innovation, infrastructure) and SDG 11 (sustainable cities) — guide long-term infrastructure 
planning. 

 

▶ Summary Table — Key Policies and Acts 

Policy / Act Year Focus Area 

Nepal Building Code (NBC) 1994, revised 
2020 

Structural and earthquake safety 
standards 

Public Procurement Act 2063 BS (2007) Transparent government procurement 

Environment Protection Act 2076 BS (2019) EIA/IEE for infrastructure projects 

National Urban Development Policy 2064 BS (2007) Urban infrastructure planning 

PPP Policy 2015 AD Private investment in infrastructure 

National Water Supply & Sanitation 
Policy 

2014 AD Universal water and sanitation 

Hydropower Development Policy 2001, revised Develop 83,000 MW potential 

Disaster Risk Reduction Policy 2075 BS (2018) Resilient infrastructure 

Local Government Operation Act 2074 BS (2017) Local infrastructure authority 

 

— END OF ANSWERS — 
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