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Abstract: Indiain 21% century re-emphasized on generation of
solar energy by using rooftop solar PV. Looking at global
worming and increasing demand of electricity, government of
India will bein compulsion to adopt this solar energy in place of
existing electricity generation practices. So, by looking at county
priority, an attempt has been made to study the perception of
household users regarding investment made on rooftop solar PV
in place of tradition system. A purposive sampling technique was
used to select 100 responses in the city of Bhubaneswar, Odisha,
India. The study applies descriptive statistics to know the
perception of household user towards rooftop PV. This article
suggests that there is ample scope in rooftop solar pv. If private
players are being provided with good incentive, motivation and
support from state govt. as well as central govt then there will be
substantial growth Rooftop solar energy. This study will
contribute to the existing knowledge base as well benefited to the
practitioner of corporate housesin energy sector.

Keywords. Renewable Energy, Rooftop, Solar Photovoltaic,
Household, | nvestment Decision.

. INTRODUCTION

Solar Photovoltaic is a technology-based system which can
convert sunlight to direct electricity by the use of
semiconductors. It is such a technology-based system of
electricity generation, which can be employed through panel
board. The same panel board can be attached to a Top of Wall
or Roof, then it is called Roof TOP SPV. This process of
electricity generation can help to produce the output without
polluting environment in terms no carbon emissions. Solar PV
products provides its usefulness for commercial, industrial
and residential towards electricity application.

As per report of DUF (Distribution Utility forum) total solar
power potential of India by NISE is around 749 GW, which
included solar rooftop. Under scheme of JNNSM in year

Manuscript received on February 10, 2020.
Revised Manuscript received on February 20, 2020.
Manuscript published on March 30, 2020.
* Correspondence Author

Dr. Duryodhan Jena*, Associate Professor, Institute of Business and
Computer Studies (IBCS) (Faculty of Management Science), Siksha
‘O‘Anusandhan (Deemed to be University) Bhubaneswar, Odisha, India,
E-mail: duryodhanjena@soa.ac.in

Janardan Das, Research Scholar, Management Studies, North Orissa
University, Odisha, India. E-mail; janardan5775@yahoo.com

Dr. Anup Kumar Samantray, Dean, Ingtitute of Business and
Computer Studies (IBCS) (Faculty of Management Science), Siksha
‘O‘Anusandhan (Deemed to be University) Bhubaneswar, Odisha, India.

© The Authors. Published by Blue Eyes Intelligence Engineering and
Sciences Publication (BEIESP). Thisis an open access article under the CC
BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/)

Retrieval Number: F7681038620/20200BEIESP
DOI:10.35940/ijrte.F7681.038620
Journal Website: www.ijrte.org

1421 & Sciences Publication

2010, India should focus towards the growth of conservation
and utilization of solar power in the country.

The tentative target had been fixed in the year 2015 that by
end of 2022 minimum 100 GW should generated through
solar power, among which 60GW utility from scale solar and
rest 40 GW from solar rooftop [1]. For the upliftment and
development lots of government of India programme and act
had been amended, namely MNRE, MoP act, SECI, NISE etc.
To promote the solar PV generation in India , lots of
ingtitutional support has been provided both state level
(SERCs) and in center level (MNRE) (Fig 1)[2].
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Fig 1: Institutional Arrangement for the Solar Rooftop
Sector in India
Sour ce: Statewise-Solar-Potential -NISE.pdf [2]

II. OBJECTIVESOF STUDY

To understand the investor perception towards installation of
Rooftop Solar PV

1. REVIEW OF LITERATURE

3.1 Solar Energy -Solar PV:

Day by day population and pollution both increases very
faster rate. According to their growth, it has it impact on the
need and requirement of different sectoral services.
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Among these service provider electricity service providers
one of the major areas of concern. By reducing green house
effect different rules and laws are amend fromtime to timein
power sector. The important of renewal energy has create its
own space in between this. Power sector is at its cross road
because of gap in between demand and supply [3].

Solar energy being produced through the use of solar photo
voltaic [4].

Adoption of PV helpsto reduce emission of energy for future
use.

Thisisbest suitablein case of those type of energy, which can
be easily decentralized [5]. Solar energy is a major
contributor towards socioeconomic development of the
particular area of state.[5].
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Fig 2: Development of Global Power generation @ 2050 —
Forecasting
Sour ce: GFR-Full-Report-2017[6]

3.2 Rooftop Solar:

Rooftop Solar are solar panel used on the top of the roof of different
ingtitution, commercial, residential buildings. In this panel solar
light has been captured and subsequently converted into electricity.
This entire system is known as Rooftop Solar PV [7]. From
2013-2016 energy generation through rooftop pv has been increased
by 117 megawatt to 1250mwgawatt as per the report of BTI (2017).
Projection of growth of rooftop solar in India by 2021, presented in

(Fig3)
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Fig 3: Growth Projection of Rooftop by 2022
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Source: https://bridgetoindia.com/ report/ india- solar-
rooftop- map-march-2017-edition/

Comemarrrnal i

Fig 4 Overview of Installed Capacity of Rooftop SP- India By
End of 2022
Sour ce: Solar-Rooftop-Policy-Report_L ow-Res.pdf 8]

Table 1: Available lines of credit to support rooftop
deployment

Credit extended for rooftop deployment

Line of Programme Objective

Credit

KfWBak IREDA |340  Toaddress the key bemier of financing

Germany million  in rooftop solar PV in India; IREDA

USD  lamched a loan financing scheme (@
interest rates of 9.9-10.75% with 9-
year tepayment and a l-year
moraforium
Programme for resulfs (PforR) to
support  govemment straegy for
enhancing and expanding its roofiop
solar development targets; expand and
incentivise the market for rooftop solar
by way of low-cost financing

Lender  Borrower

Financearge  scle moftop ~ solar
systems on industrial and commercial
buildings throughout India; contribute
to the government’s plan to increase
solar power and meet carbon emission
reduction tarpets

Tata First private sector facility to support

Cleantech
Capital
through
NABARD

the rooftop solar sepment —
commercial, industrial and residential
housing sectors; Itaims to provide
concessional loan assistance to rooftop
Solar PV.

Source: Rooftop_solar_pv_in_india_ctf_cpw[9]

3.3 Financial assistance provided /investment made by
Govt. for generating energy:

There is long way to go in terms of adoption of technological
development. By the end of 2018 only 10% rooftop had installed in
PAN India. By the end of 2022 minimum capacity energy produces
will be 40GW [9].
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For development of rooftop solar installation, PV segment must
include C&I, Govt. Residential user must take initiative for larger
scale promote adoption. For promoting financial assistance had
provided in the following manner, presented (Fig4)
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Fig 4: Financial Assistance to accelerate theinstallation
process of Rooftop by March 2022

Vibhuti Garg 10] From above diagramit is clearly shown that
highest amount MW generated among the states like
Maharashtra (4700 MW), followed by Uttar Pradesh (4300
MW), Tamil Nadu (3600 MW) and Gujarat (3200 MW).
These states are set a standard for medium and low MW
producing state from Solar PV in India[10].

34 Global Trend of Investment made in Renewable
energy:

The global investment trend shows sudden spurt in global
investment in renewabl e energy since 2006-07. Between 2004
to 2009 the CAGR of investment is 31.7%.The corresponding
figuresfrom 2009 to 2014 is about 9%. This shows stagnancy
in the growth investment especialy in last three years. If
considered over the decade the CAGR works out to a healthy
20%. The CAGR in investment in renewable energy in India
between 2004-2014 works out to 10%.In recent years China
hasinvested in abig way in renewables with amounts of 63.8
billion dollars, 63.6 billion dollars and 83.3 billion dollars
during the years 2012, 2013 and 2014 respectively. The
European Union has comparable figures pegged at 89.6
billion dollars, 57.3 hillion dollars and 57.5 billion dollars
respectively. The African countries have shown a CAGR in
investment of 36% in clean energy during the last decade
[11].

3.5 Household Adoption of Rooftop Solar PV:

Paper is based on the household adoption of PV in
Bhubaneswar, Odisha India. By adopting rooftop solar pv in
household, it reduces low consumption of electricity [5]. To
know the perception of household users towards adoption
rooftop solar pv, study focuses on comparing individual and
collective psychological pattern of PV investment along with
overall efficacy of the policies used for solar pv[12]
Socio-psychological pattern of individual majorly affect the
investment decision towards rooftop solar pv[13].
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V. METHODOLOGICAL FOUNDATION

The present study is based on descriptive survey design and
data were systematically collected through structured
guestionnaire. The responses were collected from household
of Bhubaneswar city by using convenience sampling. A
Five-point Likert scaleisused asinstrument to collect the data
from 100 respondents, out of which 80 responses were found
suitablefor analysisin the present study. Descriptive statistics
have been used to analysis the data.

V. ANALYSISAND INTERPRETATION

In this 21% century the concept of rooftop solar pv is not used
concept of power generation, even if lots of initiative taken
government but it just touches 25-30% installation in pan
Indiaby the end of 2019. So, this study is made an attempt to
know the responses and perception of the household user
regarding use of rooftop solar pv in their respective houses
and buildings. The respondent was asked to rate to what
extent household perceived to make Investment in rooftop
solar PV in their house through use a five-point Likert scale
(5- Very effective, 4- Effective, 3- somewhat at, 2-Not
Effective, 1- Not at al effective). Total no of questions used
to know the perceptions of household user was 12 nos.
Table 2: Household User perception on investment
Decision for installing rooftop solar

Mean St Rank | Skewness

" Kurtosi
Deviation urtosis

Items of Investment Decision

Statistic | Statistic Statistic | Statistic

Are you aware of the fact that solar PV can be set up as an adcitional source of sl 19 1 e | 20

power in the house.

Installation of rooftop solar PV in house is useful 438 805 2 -1560 | 2.4%
On grid rooftop solar PV with net metering is a good investment. 395 1.036 3 -741 -553
Giving the roof on lease to operators for on grid rooftop solar PV power canbea

R — 310 1438 6 -.261 -1.420

Off grid rooftop solar PV of 5KVA at Rs 400,00 can be reliable source of power

; 3.06 1471 8 -236
and agood investment..

-1.487

The 30% subsicly for roaftop solar PV is easily available.. 179 1.089 11 | 1380 11

Income tax rebate on the amount of investment on rooftop solar PV can be a

better alternative to the subsidy. 347 1107 5 -557 -955

Income tax rebate on the amount of investment on rooftop solar PV can be a

better alternative to the subsidy 301 1225 s -1

-1.361

The cost of battery and its replacement cost in off grid rooftop solar PV is too

high to encourage its large scale public use. 810 1438 I ~261

-1420

The rooftop solar PV should be installed by public to save the planet from global

; 168 1.069 12 | 1380 i
warming.

Some minimum rooftop solar PV should be made compulsory in future in all
urban buildings including private buildings above a certain value by publicto 228 733 10 2117 4,641
save the planet from global warming

The efforts by the Government and incentives available for rooftop solar PV are

) 353 1153 4 -594 -806
encouraging enough for people to use the technology

1423 & Sciences Publication

From the analysis it is clear that household user are aware
about the solar PV system , which shows from the 1% factor -
solar PV canbeused additional source of power in the house
(M-4.41 , S.D.-0 .793), highest mean score indicate that
people are agree to this statement, followed by its usefulness
in house from 2™ factor- Installation of rooftop solar PV in
house is useful (M-4.38 , S.D.- 0. 805) lastly it was also
revealed that , investment made on solar panel for electricity
generation is good option in recent times from 3" factor
response - Solar PV with net metering is a good investment
(M-3.96, S.D.- 1. 036),
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But the study is also highlighting some interesting point
regarding householder’s response to 2 factors, i.e Factor 6
which is about 30% subsidy for rooftop solar PV is easily
available (M-1.79, S.D.- 1. 089), people are not aware about
this information which was refl ecting from mean score (1.79)
and from 10" factor it shows people awareness on global
warming and relation with use of solar energy isvery less.
They are not conscious about this fact regarding that the
rooftop solar PV should be installed by public to save the
planet from global warming, which reflected by lowest mean
score (M-1.68, S.D.- 1. 069).(Table 2).

The survey is a pointer to the fact that alot has to be done to
attract people to invest in off grid/on grid solar PV
installations. The investment decisions of both individuas
and realty developers are based on pure economic
considerations. The current economic scenario and poor
business prospects have deflated the spirit of real estate
developers more than home buyers. People are unlikely to be
swayed by slogans like “Reduce global warming “if they find
the investment uneconomic. While legisations like making it
compulsory to install certain % of rooftop solar PV in
commercial structures can be considered, the emphasis should
be to make the investment attractive through use of better
technology. In fact things are moving towards a stage where
solar PV will be acheaper option of power and no compulsion
will be required.

VI. CONCLUSION

While the world is worried about global warming and
adopting renewable to replace fossil fuel related power
generationinabigway Indiaisdoing quite well in thisregard.
The Country remains one of leading investors in renewable
energy.35% of its energy come from renewable. In the Paris
Agreement India has committed to the target of achieving
40% of itstotal electricity generation from renewable sources
by 2030. The target was made more ambitious to 57% of the
total electricity capacity from renewable sources by 2027 as
per Central Electricity Authority's strategy blueprint. The
Government is giving maximum priority to Solar energy.
Through competition the tariff of solar energy has come down
from Rs17.91in 2011to 5.68 in 2017. The study can be
concluded with a remark that House hold sector has a lot of
potential for solar PV ingtallation this needs to be explored
and regarding awareness level, study shows that household
users (M-4.41) are about the use of rooftop solar pv , but it not
well convinced them to adopt it. Lots of private players with
more incentive scheme may create positive impact on
successful adoption of solar energy through Rooftop Solar
PV. This study is an eye opener for the researcher as well
executives of energy produces to focus on and prepare plan
accordingly so that it will achieve the target growth by end of
2022.
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