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I. Introduction 

Solar energy is a non-conventional source of energy which is received free of cost from the Sun. It is a clean and 

green source of energy, which can help in reducing green house gas emission leading to sustainable 

development. Solar energy can be used in the following two ways:  

Solar Photovoltaic Energy (Light energy):  

It is the direct conversion of sunlight into electricity. Sunlight is converted into electricity using photovoltaic or 

solar cells. Photovoltaic (PV) cells are semi-conductor devices, usually made of silicon, which contain no liquid, 

corrosive chemicals or moving parts. They produce electricity as long as they are exposed to light. They require 

little maintenance, do not pollute environment and they operate silently, thus making photovoltaic energy the 

cleanest and safest method of power generation. Through the solar photovoltaic route, solar home lights, solar 

street lights, solar generators, solar lanterns, solar traffic lights, solar road studs, solar blinkers and so on are the 

most common devices and systems that are being widely used. 

Solar Thermal Energy (Heat energy): 

 It is a technology for harnessing solar energy for thermal (heat) energy. Solar thermal collectors are flat plates 

generally available as low, medium or high temperature collectors. Low and medium temperature collectors are 

generally used for water heating for residential and commercial purposes. High temperature collector 

concentrates sunlight using mirrors or lenses and is generally used for production of electric power. Solar 

thermal energy can also be used for water heating, air heating, cooking, drying of agricultural and food products, 

distillation of water, water purification, detoxification of waste, cooling and refrigeration, process heat for 

industry and electricity generation. 

 

II. Solar Water Heaters (SWHs) 

India being a tropical country is blessed with Solar Energy in abundance at no cost. 14The solar radiations 

incident on the surface of the earth can be conveniently utilized for the benefit of society. One of the most 

popular devices that harnesses the solar energy is Solar Water Heating System (SWHS). A solar water heater 

consists of a collector to collect solar energy and an insulated storage tank to store hot water. The solar energy 

incident on the absorber panel coated with selected coating, transfers the heat to the riser pipes underneath the 

absorber panel. The water passing through the riser gets heated up and is delivered in the storage tank. The re-

circulation of the same water through absorber panel in the collector raises the temperature to 800 C (Maximum) 
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on a good sunny day. The total system with solar collector, storage tank and pipelines is called solar hot water 

system. Broadly, the solar water heating systems are of two categories. They are ‘closed loop system’ and ‘open 

loop system’. In the first one, heat exchangers are installed to protect the system from hard water obtained from 

bore wells or from freezing temperatures in the cold regions. In the other type, thermosyphon or forced 

circulation system, the water in the system is open to the atmosphere at one point or the other. The 

thermosyphon systems are simple and relatively inexpensive. They are suitable for domestic and small 

institutional systems, provided the water is treated and portable in quality. The forced circulation systems 

employ electrical pumps to circulate the water through collectors and storage tanks. The choice of system 

depends on heat requirement, weather conditions, heat transfer fluid quality, space availability, annual solar 

radiation, etc. The SWH systems are economical, pollution free and easy for operation in warm countries like 

India. Based on the collector system, solar water heaters can be of two types: 

 

Flat Plate Collectors (FPC) based Solar Water Heaters: 

 

 
Figure1 

 

The solar radiations are absorbed by Flat Plate Collectors as seen in Figure 1, which consist of an insulated outer 

metallic box covered on the top with glass sheet. Inside there are blackened metallic absorber (selectively 

coated) sheets with built in channels or riser tubes to carry water. The absorber absorbs the solar radiations and 

transfers the heat to the flowing water. 

 

  

Evacuated Tube Collectors (ETC) based Solar Water Heaters: 

 

 
Figure 2  

Source: Ministry for New & Renewable Energy, India 

 

In Figure 2, we see Evacuated Tube Collector, made up of double layer borosilicate glass tubes evacuated for 

providing insulation. The outer wall of the inner tube is coated with selective absorbing material. This helps 

absorption of solar radiation and transfers the heat to the water which flows through the inner tube. 

 

Solar water heating is now a mature technology. Wide spread utilization of solar water heaters can reduce a 

significant portion of the conventional energy being used for heating water in homes, factories and other 

commercial and institutional establishments. Internationally, the market for solar water heaters has expanded 

significantly during the last decade.14 

 

 

Government Incentives/Subsidies1: 

In India the Ministry of New & Renewable Energy (MNRE) under the Off-grid and Decentralized Applications 

Scheme of Jawaharlal Nehru National Solar Mission is providing a subsidy of 30% on solar water heating 

systems. The subsidy is limited to Rupees 3,000 to Rupees 3,300 per square meter of collector areas for solar 

water heating system in general categories States. In special category States (as listed by MNRE) subsidy of 
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60% of the cost of solar water heaters limited to Rs. 6,000 to Rs. 6,600 per square meter of solar thermal 

collector areas is available for installation by Central and State Government Ministries, Government 

Departments and their organizations, State Nodal Agencies and Local Bodies. 80% accelerated depreciation is 

allowed on the purchase of solar energy products in the first year. Credit/loan facility at 5% interest is also 

provided for buying solar energy products.1 

 

III. Research Methodology 

This research paper tries to find out, awareness of Government subsidy on the use of solar water heaters among 

people of Mumbai, India. The study was conducted in the city of Mumbai and its suburbs, which is situated in 

the state of Maharashtra, India. Data was collected through personal interviews, telephonic calls, and emails. 

Questionnaire was distributed amongst eighty six respondents out of which seventy were considered complete. 

The respondents were questioned regarding the awareness about Government incentives/subsidies. They were 

asked to rate their response on a five point Likert scale ranging from Strongly Disagree (1) to Strongly Agree 

(5). Respondents consisted of Private Residential Owners, Co-operative Societies New constructions, Hospitals, 

Industries,   Hotels, Education Institutions, Public Utilities, Places of Worship, and Recreation Centres.   

 

IV. Scope and Limitations of the Study 

This study is restricted to the city of Mumbai and its suburbs, in the state of Maharashtra, India. 

The study focuses only on Solar Water Heaters, other solar products such as Solar Lanterns, Solar Inverters, 

Solar LED Lights, etc are excluded. 

Only one factor influencing the use of Solar Water Heaters is taken into account for this study i.e. Government 

Incentives/Subsidies; other factors which might influence the use of Solar Water Heaters such as Product 

Availability, After Sale Service, Credit Facility, etc are not considered.  

V. Hypothesis of the Study 

Ho: Government incentives/subsidies have no significant impact on the use of   solar water heaters. 

H1: Government incentives/subsidies have significant impact on the use of solar water heaters. 

VI. Quantitative Analysis 

The analysis of the data collected was done and following was noted. Table1.1 shows the number of users and 

non users of solar water heaters. It can be noted that among seventy respondents only twelve were using solar 

water heaters, fifty eight respondents did not use them. 

 

Table1.1:  Number of Users and Non Users of Solar Water Heaters. 

Users Response Frequency Percentage 

Solar Water heater YES 12 17.14 

NO 58 82.86 

 

Table 1.2 Awareness about Government Incentives/Subsidies for Solar Water Heaters 

Particulars 

 

Yes No 
Don’t 

Know 

Awareness about Government incentives/subsidies 

Frequency 23.00 10.00 37.00 

Percentage (%) 32.85 14.29 52.86 

Buy if  Government incentives/subsidies are available 

Frequency 52.00 10.00 8.00 

Percentage (%) 74.28 14.29 11.43 
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From Table 1.2 one can observe that only 32.85% of the respondents were aware about Government 

incentives/subsidies, 14.29% respondents were not aware and majority i.e. 52.86% respondents did not know 

about it. 74.28% respondents agreed that they would buy solar water heater if Government Incentives/ Subsidies 

are provided, 14.29% refused to buy solar water heater even if incentives are provided and 11.43% respondents 

did not know whether such incentives would make them buy the product. 

 

Table 1.3  MANN WHITNEY WILCOXEN TEST RESULT 

 

Particulars 

Solar Water Heaters 

Buyers Non-Ignorant  p-value (z) Z-Statistic Decision Conclusion 

Government 

Incentives/Subsidy is 

Available  and hence 

Affordable in  Buying 

11 57 0.0042 -2.8662 Reject  H0 

There is 

Significant 

Difference 

between USER 

and Non-

Ignorant 

From the Table 1.3, it can be seen that, out of seventy respondents, eleven were users and fifty seven were 

non-users, who are aware (non-ignorant) of the solar water heaters and two were totally ignorant about the 

solar water heaters. Responses of totally ignorant were not included. The p-value is 0.0042; therefore we 

accept H1 and reject Ho. 

Hence we can conclude that Government incentives/subsidies have significant impact on the use of solar 

water heaters. 

VII. RECOMMENDATIONS 

From the analysis of data one can interpret that everyone in Mumbai is not aware of Government 

Incentives/Subsidies. If prospect are made aware about such incentives it will accelerate the use of solar water 

heaters. Thus buyers/prospective buyers should be made aware about Government incentives/subsidies provided 

for using Solar Water Heaters (SWHs), through promotional campaigns. These subsidies/incentives should be 

made easily available to the prospect with minimum time and effort. There should be single window clearance 

to accelerate the disbursement of subsidies. The manufacturers/suppliers should also spread awareness regarding 

the availability of Government subsidy/incentives. 
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