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ENERGY SCENARIO IN INDIA - COMMERCIAL PURPOSE 

India's commercial energy scenario is integral to its broader energy landscape, reflecting 
the country's growing service sector, expanding infrastructure, and increasing 
urbanization. The commercial sector encompasses a wide range of activities, including 
office buildings, retail outlets, hotels, hospitals, educational institutions, and other service-
oriented businesses. Here’s an overview of the energy scenario for commercial purposes in 
India: 

1. Energy Consumption in the Commercial Sector 

 Rising Demand: The commercial sector accounts for around 8-10% of India's total 
energy consumption, and this share is steadily increasing due to rapid urbanization, 
economic growth, and the expansion of the service sector. 

 Electricity Dominance: Electricity is the primary energy source in the commercial 
sector, used extensively for lighting, heating, cooling, office equipment, and other 
building services. 

 Urban Concentration: Energy consumption in the commercial sector is 
predominantly concentrated in urban areas, particularly in large cities and 
metropolitan regions, where most commercial activities are located. 

2. Primary Energy Sources 

 Electricity: 
o Central Role: Electricity is the backbone of the commercial energy sector, 

powering everything from lighting and HVAC (heating, ventilation, and air 
conditioning) systems to computers and elevators. 

o Peak Demand: Commercial buildings often have high electricity demand 
during peak hours, especially during working hours when offices, malls, and 
other commercial spaces are fully operational. 

o Energy Efficiency: As energy costs are a significant operational expense for 
commercial entities, there is a growing emphasis on energy-efficient 
practices, including the use of LED lighting, energy-efficient HVAC systems, 
and smart energy management systems. 

 Diesel Generators: 
o Backup Power: Diesel generators are commonly used as backup power 

sources in commercial buildings, especially in regions where power outages 
are frequent. However, the use of diesel is costly and contributes to air 
pollution. 



 Natural Gas: 
o Limited Use: Natural gas is used in some commercial establishments, 

primarily for heating, cooking, and water heating in hotels, hospitals, and 
large office buildings. However, its use is limited by the availability of 
pipeline infrastructure. 

 Renewable Energy: 
o Growing Adoption: The adoption of renewable energy, particularly solar 

power, is increasing in the commercial sector. Many businesses are installing 
rooftop solar panels to reduce electricity costs and enhance their 
sustainability credentials. 

o Green Buildings: There is a growing trend towards green building 
certifications like LEED (Leadership in Energy and Environmental Design), 
which promote the use of renewable energy, energy efficiency, and 
sustainable building practices. 

3. Energy Efficiency in the Commercial Sector 

 Energy Conservation Building Code (ECBC): 
o Mandate: The ECBC sets minimum energy performance standards for 

commercial buildings, aiming to reduce energy consumption by making 
buildings more energy-efficient. Compliance with the ECBC is mandatory for 
large commercial buildings. 

o Implementation: The code covers various aspects of building design and 
operation, including insulation, lighting, HVAC systems, and the use of 
renewable energy. Many new commercial buildings are designed with ECBC 
compliance in mind. 

 Building Automation Systems: 
o Smart Technologies: The use of building automation systems (BAS) is 

becoming more widespread in commercial buildings. BAS allows for the 
centralized control of lighting, HVAC, security systems, and other building 
operations, leading to significant energy savings. 

o IoT and AI: The integration of Internet of Things (IoT) devices and Artificial 
Intelligence (AI) in building management is enhancing energy efficiency by 
optimizing energy use based on real-time data and predictive analytics. 

 Retrofitting and Modernization: 
o Energy Retrofits: Older commercial buildings are increasingly undergoing 

energy retrofits to improve energy efficiency. This includes upgrading 
insulation, replacing old HVAC systems, installing energy-efficient lighting, 
and integrating renewable energy sources. 

o Demand Response Programs: Commercial establishments are participating 
in demand response programs, where they reduce or shift their electricity 
use during peak periods in response to time-based rates or other incentives, 
thereby lowering energy costs and helping balance the grid. 

4. Renewable Energy Integration 

 Rooftop Solar: 



o Adoption: The commercial sector is a major adopter of rooftop solar PV 
systems. Businesses are installing these systems to lower their electricity 
bills, reduce dependence on the grid, and meet corporate sustainability goals. 

o Incentives: Government incentives, such as subsidies and tax benefits, along 
with falling solar PV costs, are driving the adoption of rooftop solar in the 
commercial sector. 

 Green Power Purchase Agreements (PPAs): 
o Corporate PPAs: Many commercial entities are entering into green PPAs to 

procure renewable energy directly from producers. This helps companies 
meet their sustainability targets while securing long-term, stable energy 
prices. 

 Solar Water Heating: 
o Application: Solar water heating systems are commonly used in commercial 

establishments such as hotels, hospitals, and educational institutions, where 
there is a significant demand for hot water. 

5. Challenges in the Commercial Energy Sector 

 Energy Costs: The cost of energy is a major concern for commercial entities, 
particularly in energy-intensive sectors like retail, hospitality, and healthcare. 
Managing energy costs while maintaining operations is a key challenge. 

 Reliability and Quality of Power Supply: Ensuring a reliable and high-quality 
power supply is crucial for commercial operations, especially for businesses that 
require uninterrupted power, such as IT services, data centers, and healthcare 
facilities. 

 Infrastructure and Space Constraints: Urban commercial spaces often face 
constraints related to space, making it challenging to install large-scale renewable 
energy systems like solar PV. Infrastructure limitations can also affect energy 
efficiency measures. 

 Regulatory Compliance: Navigating the regulatory landscape, particularly 
regarding building codes, energy efficiency standards, and environmental 
regulations, can be complex for commercial entities. 

6. Government Initiatives and Policies 

 Smart Cities Mission: The Smart Cities Mission aims to develop sustainable and 
efficient urban infrastructure, including energy-efficient buildings, smart grids, and 
renewable energy integration in commercial and residential areas. 

 Incentives for Energy Efficiency: The government offers various incentives for 
adopting energy-efficient technologies in commercial buildings, including tax 
benefits, low-interest loans, and subsidies for retrofitting and modernization. 

 National Solar Mission: Under the National Solar Mission, the government 
promotes the adoption of solar energy in the commercial sector through various 
schemes and incentives, aiming to increase the share of solar energy in the overall 
energy mix. 

Energy scenario in India Agriculture purpose: 



The energy scenario for agricultural purposes in India is a critical component of the 
country’s overall energy landscape. Agriculture remains a vital part of India's economy, 
employing a significant portion of the population and contributing to food security. Energy 
is essential for various agricultural activities, including irrigation, mechanization, 
processing, and storage. Here’s an overview: 

1. Energy Consumption in Agriculture 

 Electricity: 
o Irrigation Dominance: Electricity is primarily used for powering irrigation 

pumps, which are essential for groundwater extraction in large parts of the 
country, particularly in states like Punjab, Haryana, and Uttar Pradesh. 

o Subsidies: The agricultural sector often receives subsidized electricity, with 
many state governments providing free or heavily discounted power to 
farmers. This has led to widespread adoption of electric pumps but also 
poses challenges like financial strain on state utilities and over-extraction of 
groundwater. 

 Diesel: 
o Alternative to Electricity: Diesel is widely used for irrigation pumps, 

tractors, and other agricultural machinery, especially in areas where 
electricity supply is unreliable or unavailable. Diesel pumps are common in 
regions with poor grid connectivity. 

o Cost Concerns: The rising cost of diesel is a significant concern for farmers, 
as it directly impacts the cost of irrigation and mechanization, thereby 
affecting profitability. 

 Biomass: 
o Traditional Use: Biomass, such as crop residues, wood, and dung, is 

traditionally used as an energy source in rural areas for cooking, heating, and 
sometimes for powering small-scale agricultural machinery. However, this 
practice is declining with the advent of modern energy sources. 

 Renewable Energy: 
o Emerging Trends: There is a growing interest in using renewable energy, 

particularly solar, for agricultural purposes. Solar-powered irrigation pumps 
and off-grid solutions are increasingly being promoted as sustainable 
alternatives to diesel and grid electricity. 

2. Irrigation Energy Use 

 Electric Pumps: 
o Prevalence: Electric pumps are the most common irrigation method in India, 

especially in states with extensive canal and groundwater irrigation systems. 
They are favored due to the availability of subsidized electricity. 

o Challenges: The widespread use of electric pumps has led to over-extraction 
of groundwater, resulting in declining water tables in many regions. 
Additionally, the heavy subsidization of electricity for agriculture creates 
financial stress on state electricity boards. 

 Diesel Pumps: 



o Usage: Diesel pumps are commonly used in areas where electricity is either 
not available or unreliable. They provide flexibility but are more expensive to 
operate due to high diesel prices. 

o Environmental Impact: The use of diesel pumps contributes to air pollution 
and greenhouse gas emissions, making it less sustainable in the long term. 

 Solar Pumps: 
o Adoption: Solar-powered irrigation pumps are gaining popularity as a clean 

and sustainable alternative. The government supports this through various 
schemes, such as the PM-KUSUM (Pradhan Mantri Kisan Urja Suraksha evam 
Utthaan Mahabhiyan) scheme, which provides financial incentives for 
farmers to adopt solar irrigation. 

o Benefits: Solar pumps offer several advantages, including reduced 
operational costs, zero emissions, and the potential for off-grid applications 
in remote areas. 

3. Mechanization and Agricultural Equipment 

 Tractors and Machinery: 
o Diesel Dependence: Tractors and other mechanized equipment in Indian 

agriculture primarily run on diesel. The use of mechanization is increasing, 
especially in states with large-scale farming operations. 

o Electrification Potential: There is potential for electrification of certain 
agricultural machinery, especially small equipment, but large-scale 
electrification of tractors remains limited due to technological and 
infrastructure challenges. 

 Energy Efficiency: 
o Improving Practices: Efforts are being made to improve energy efficiency in 

agricultural practices. This includes promoting more efficient irrigation 
techniques (such as drip and sprinkler irrigation), energy-efficient pumps, 
and precision farming technologies. 

o Government Programs: Various government programs encourage the 
adoption of energy-efficient equipment and practices in agriculture to reduce 
energy consumption and improve productivity. 

4. Renewable Energy Integration 

 Solar Energy: 
o Solar Irrigation: Solar-powered irrigation is a key focus area, with the 

government promoting the installation of solar pumps across the country. 
Solar energy is particularly suited for agriculture due to its reliability, 
especially in areas with abundant sunlight. 

o Agro-Photovoltaics: Agro-photovoltaic systems, where crops are grown 
under solar panels, are being explored as a way to combine food production 
with renewable energy generation. This dual-use approach can provide 
additional income for farmers. 

 Biogas: 



o Utilization of Waste: Biogas plants that convert agricultural waste and 
animal dung into energy are being promoted as a sustainable energy source 
for rural areas. Biogas can be used for cooking, heating, and even generating 
electricity, reducing reliance on conventional fuels. 

 Wind Energy: 
o Limited Use: Wind energy is less commonly used directly in agriculture, but 

there is potential for small wind turbines to power agricultural activities in 
certain regions. 

5. Challenges in Agricultural Energy 

 Energy Access: While many farmers have access to electricity, reliability and 
quality of supply remain issues, especially in rural and remote areas. Power outages 
and voltage fluctuations can disrupt agricultural activities. 

 Water-Energy Nexus: The interdependence between water and energy in 
agriculture is a significant challenge. Over-reliance on groundwater due to 
subsidized electricity has led to severe water stress in many regions, creating a cycle 
of increased energy use and declining water availability. 

 Sustainability: The heavy reliance on diesel and subsidized electricity is not 
sustainable in the long term, both economically and environmentally. Transitioning 
to more sustainable energy sources and practices is essential. 

 Affordability: The cost of energy, particularly diesel, is a major concern for farmers. 
High energy costs can reduce agricultural profitability and make it difficult for small 
and marginal farmers to invest in modern equipment and techniques. 

 Awareness and Adoption: Despite the availability of energy-efficient and 
renewable technologies, awareness and adoption among farmers remain limited 
due to lack of information, financial constraints, and the initial cost of investment. 

6. Government Initiatives and Policies 

 Subsidies and Support: 
o Electricity Subsidies: State governments provide significant subsidies on 

electricity for agricultural use. However, there is growing debate about the 
sustainability of these subsidies and their impact on groundwater resources. 

o PM-KUSUM Scheme: The PM-KUSUM scheme aims to promote the use of 
solar energy in agriculture by providing financial incentives for solar pumps 
and encouraging solar power generation on fallow land. 

o Energy Efficiency Programs: Programs aimed at promoting energy-efficient 
irrigation, such as the adoption of micro-irrigation systems, are being 
implemented to reduce energy and water use. 

 Infrastructure Development: 
o Rural Electrification: Continued efforts are being made to improve rural 

electrification and ensure reliable power supply to agricultural areas, which 
is critical for modernizing agriculture and improving productivity. 
o Renewable Energy Infrastructure: The government is investing in the 

development of renewable energy infrastructure, particularly in rural areas, 
to support the adoption of solar, wind, and biogas technologies in agriculture. 


