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CHAPTER 1

INTRODUCTION AND METHODOLOGY

1.1 BACKGROUND OF THE STUDY
1.1.1 ENERGY, THE BASIC REQUIREMENT

Use of energy has been the basic requirement for subsistence
and development of mankind. Primitive man required energy
primarily in the form of food and then for comfortable living. And
at that time, only renewable sources of energy were used to fulfill
the energy needs of men mainly by direct or indirect use of solar
energy. During the industrial revolution in Eighteenth and
Nineteenth centuries, the discoveries of steam engine and internal
combustion engine led to better quality of life, prompted by
phenomenal rise in the use of coal, fossil fuels, oil and natural
gases. The 20 century saw a new source of energy i.e. nuclear
energy that offered a new dimension to the world energy scenario.
It is true that this contributed to the development process. But the
development has been achieved at the cost of environment. The
combustion of fossil fuels has caused serious air pollution and
health hazards. Release of large amount of waste heat from power
plants has adversely affected the local flora and fauna. The
nuclear power plants have the serious problem of radioactive
waste disposal. Now the world is realizing that the excessive use of
fossil fucls has destroyed the environment, which was sustaining
mankind for centuries. It is high time to opt for alternative sources
of energy on a decentralized basis to meet our energy needs

without wrecking havoc on the environment.



1.1.2 STATEMENT OF THE RESEARCH PROBLEM

The present research work is entitled as:

"AN ANALYTICAL STUDY OF THE CAUSES OF UNDER-
UTILISATION OF NON-CONVENTIONAL AND RENEWABLE
SOURCES (NRSE) OF ENERGY SYSTEMS AND ITS MARKETING
POTENTIAL IN PUNE DISTRICT.”

1.1.3 DEFINITIONS OF THE BASIC CONCEPTS

Before we proceed further, it is utmost necessary to have
fundamental understanding of the basic concepts used in the

present research work. These concepts are defined as below:

(a) Energy: Energy as defined by the Webster’'s The New
International Dictionary is ‘The ability to do the work’

(b) Renewable Energy: It is energy obtained from the continuous or
repetitive currents of energy occurring in the natural environment.
An obvious example is solar energy, where ‘repetitive’ refers to the
twenty-four hour major period. Note that this energy passes
through the environment as a current or flow, irrespective of there
being a man made device to intercept and harness this power. It is

an infinite supply of energy.

(c) Non-Renewable/Conventional Energy: Non-Renewable or
conventional energy is an energy obtained from static stores of
energy that remain bound unless released by human interaction.
For example, fossil fuels, coal, coke, oil and natural gas etc. are
the non-renewable or conventional sources of energy. Initially, an

isolated energy potential and external action is required to initiate



the supply of energy for practical purposes. Non-renewable or

conventional energy supply is thus a finite source of supply.

(d) Solar Water Heating Systems: The Solar Water Heating
System is a device, which provides hot water using the energy of
the Sun. In further part of this thesis the acronym SWHS has been
used for Solar Water Heating System:s.

(c) Solar Cooker: The Solar Cooker is a device, which cooks the
Jfood using energy of the Sun.

() Community Solar Cooker: It is a device used for community
cooking using energy of the Sun. It is also termed as
Parabolic/ Concentrating type solar cooker.

1.1.4 COMPARISON OF RENEWABLE AND CONVENTIONAL
ENERGY SYSTEMS

The present research work aims at evaluation of the causes of
under utilization of NRSE (Non-Conventional and Renewable
Sources of Energy) systems and its market potential. The causes of
under utilization of NRSE systems cannot be explored unless we
compare the renewable energy technology with conventional
energy systems. Each of these technologies has their own merits
and demerits. Therefore, it would not be out of place first to
compare the NRSE systems with the conventional energy systems
for a clear conceptual clarity of the subject. The table on the
following page presents a comparison of NRSE with the

conventional energy systems.



Table 1.1

Comparison of NRSE with Conventional Energy Systems

Sr. | Point of NRSE Conventional

No Comparison Systems Energy Systems

01 | Source of supply | Natural Local Concentrated
Environment Stock

02 | Normal State A Current of Energy Static store of

energy

03 | Lifetime of supply | Infinite Finite

04 | Cost at source Free Expensive

05 |Costof High Cost of devices Moderate

Equipment required to tap the ‘
energy

06 | Vanation and Fluctuating Steady

control

07 | Location for use Site and society specific | General and

international use

08 | Scale of operation | Small scale econormic, Massive scale
(On large scale may operations.
present difficulties)

09 | Skills required Interdisciplinary and Strong link with
varied, wide range of electnical and
skills, from bio-sciences, | mechanical
agricultural, natural engineering.
sciences etc. Narrow range of

skills i1s required.

10 | Context Rural/Semi-urban and Urban, centralized
decentralized industry industry

11 | Dependence Self-sufficient Depends on

outside inputs.

12 | Safety of the Usually Safe Most Dangerous

. when faulty
equipments

13 | Pollution & Environment friendly Permanent damage

Environmental resource to eco-system
damage

14 | Esthetics & user | R & D is required on the | Designs of the

friendliness soft design of the systems have been
equipments established to be
user-friendly over a
period of vears.

15 | Examples Solar, Wind, Tidal, Bio- Coal, Oil, Natural

mass etc. Gas (Fossil Fuels)




1.1.5 ENVIRONMENTAL IMPACT OF ENERGY USE

Every option of generating electricity, every mechanism used

for transportation or every and any use of energy for the

production of goods and services affect environment. Table 1.2

gives qualitative major environment impact of energy.

Table 1.2
Environmental impact of energy use.
Energy |Air Climate | Land use and | Water Use | Radiation
Source |Pollution | Change | degradation |and quality
Coal Very Very High - High use Low
High High disturbed by
mining
Oil High High Moderate Moderate Near Zero
Natural | Very low | High Low to -~ Near Zero
Gas to High moderate
Wind Near Zero | Very High land use | Near Near Zero
Low Zero
Solar Near Zero | Low Very high use | Near Near
Zero Zero
Biomass | Low Very Low (High for | High use Near
Low plantation) but low Zero
impact on
water
quality
Nuclear | Near Zero | Very Very Low High Moderate
Low to high

Source: Article in Physics Education’ March - 2002 by Prof. V.G. Bhide, Dept.

Of Physics, University of Pune.




1.1.6 SWOT ANALYSIS OF NRSE

After comparing the NRSE with the conventional energy source

it is now appropriate to review NRSE as a source of energy by

making a SWOT analysis of NRSE as an energy option.

Strengths

Unlimited potential

Environmentally benign

Favored option for sustainable development

Favored option for social justice ensuring equitable
distribution benefits

Naturally recycled resource base

Modularity allowing small, decentralized installations.

Weaknesses

Availability of energy is seasonal and intermittent.
Renewable energy sources are usually low-density energies
requiring larger areas of space.

Financially viability in question, particularly in comparison
to other conventional energy supply systems.
Non-conventional energy is costlier and much more capital
intensive than conventional energy systems, per unit
capacity of installation.

Due to low density and inconsistency of supply, the capacity

utilization of these systems is low.

Opportunities

Environment-driven awareness

Policy initiatives-at global and national levels



Short gestation period schemes
Shorter lead time, quicker implementation of projects
Easy to install ‘stand alone’ systems

Provides opportunities for rural electrification, even in

remote areas

Generates employment in rural areas

In most cases cost of fuel transport is eliminated
Cost of other inputs is considerably reduced

Social benefits accrue out of installation and utilization of

renewable energy technologies

Can be matched to the scale of the need

Threats

If the environment driven momentum were lost, renewable
energy thrust would die down.

Social and environmental costs are not looked into;
renewable energy would remain secondary to conventional
energy.

Enough R and D back up are missing in a rush for fast
commercialization of these technologies prompted by
incentives.

Incentive/subsidy driven momentum could be temporary.

1.1,7 RENEWABLE ENERGY FOR SUSTAINABLE

DEVELOPMENT

Sustainable development is the development that meets the

needs of the present without compromising the ability of future

generations to meet their own needs. Sustainable development is

the development that is environmentally, socially and economically

sustainable.



Energy is the prime mover of the development process. Since
85% of the World’s Commercial Energy Supply is met by Fossil
Fuels, it is considered as the main hurdle in the process of
sustainable development. The actual rate of consumption of fossil
fuels is expected to multiply with the exponential growth of
population and their aspirations.

Thermal plaints continue to have the largest share in the power
production globally and in India. Therefore, world attention is now
turning towards greater use of renewable as an eco-friendly source
of energy supply. During the past 150 years, lack of focus on
renewable, combined with population explosion has created a
difficult situation. Therefore, NRSE now should be given more
attention as a change- agent in the process of sustainable

development of mankind.
1.1.8 RENEWABLE TECHNOLOGIES AT A GLANCE

There are number of renewable sources of energy which can be
used to supplement the conventional sources of energy like coal,
kerosene, LPG, electricity etc. The saving in consumption of
conventional energy is possible by using various devices, for
different purposes like water heating, cooking, desalination of
water, transportation etc. Thus, introduction of non-conventional
and renewable sources of energy has become the vital part of
preparing energy plan. Since the title of the present research work
includes the term - NRSE (Though the scope of the study is
limited to SWHS and Solar Cooker) it is necessary to briefly
discuss about the wide range of NRSE technologies. The brief

description of various NRSE technologies is given below:



(i) Wind Energy: Water Pumping Wind Mill

Water pumping windmill can be used to pump water from
open/bore well if the conditions are suitable. Two types of
windmills are available, (i) for shallow and (ii) for deep well. The
windmill has capacity of 0.75HP equivalence to the electric pump.
On a site of average wind speed, a wind mill pumps water up to
25,000 to 50,000 liters per day.

(ii) Wind Aero Generator

Electricity can be generated by Wind Energy, which can be
stored inside battery and further used for running various electric
equipments. This is called small aero-generator battery charger.
Such units are available from S00 Watts to 15 KW. Solar energy is
also used along with wind energy to charge battery. Such a system
is called wind/solar hybrid system. Such systems can be used to
charge battery for signaling/wireless equipments, water pumping,
rural electrification at a particular place, poultry farm, tourist

places etc.

(iii) Improved Biomass Chullha

In rural areas, the major requirement for consumption of
energy is for cooking, water heating, lighting etc. Indigenously
developed improved chulhas have higher thermal efficiency of 25-
28% compared to 8-10% that in traditional ones. They have
potential to conserve firewood, saving forests, eliminate indoor air
pollution, and improve health of women and girl children. It saves
more than 300 kgs. of fuel wood equivalent per year, besides

reducing drudgery.



(iv) Improved Crematoria

A substantial quantity of wood is used for cremating human
dead bodies with traditional cremating methods. Traditional
crematoria require about 300 to 400 kgs. of wood, whereas the
improved Crematoria saves about 150 to 200 kgs. of wood. In
order to save such a large quantity of wood, an Improved
Crematoria has been developed and promoted respecting the

traditional customs.
(v) Biomass Gasifier

Biomass Gasifier is a device, which converts solid biomass
such as wood pieces, agricultural residues, leaves, sticks etc. into
combustible gas mixture, which contains mainly carbon monoxide
and hydrogen as combustible gases. Biomass gasifier permits
partial combustion of biomass under controlled supply of air. The
generated gas has three applications viz. Mechanical-operating
engine for pumping water, Thermal Cooking, and Power

Generation.

(iv) Biogas

Biogas is a clean, non-polluting, and soot free fuel, containing
inflammable methane gas, carbon- di-oxide and small amount of
nitrogen, hydrogen sulphide etc. It is produced from cattle dung,
night soil and other organic matters in biogas plant, through a
process called "anaerobic digestion®. Biogas is used for various

purposes such as cooking, lighting and power generation.
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(v) Solar Energy

Solar energy is used for two applications viz. Solar Thermal
where solar energy is directly used by converting it into heat and
Solar Photovoltaic where solar energy is converted into electricity
by the use of semi-conductors and capacitors. The solar thermal
technologies are discussed in part I and the solar photovoltaic

systems are discussed in part II of the following:

Part 1
Solar Thermal Technologies

(1) Solar Water Heating Systems

One of the areas of application of the Solar Thermal
Technology is heating of water for domestic, commercial and
industrial use. The radiation from the Sun is collected by solar
collectors, which convert the radiation into heat energy. It is also
possible to use solar energy for power generation. The solar water
heating system can be used for heating water up to sixty to eighty
degrees Celsius. The solar water heating systems can be installed

at residential complexes, industries, hotels, hospitals, dairies etc.
(2) Solar Hot Air System

Solar hot air system can be.used for drying of agricultural
products like leaves of tea/coffee, groundnut, seeds, tobacco,
chemicals, grapes, etc. The drying takes place under controlled
conditions. Apart from saving in fuel costs, it is possible to get

better yield and good product quality.
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(3) Solar Desalination System

Solar energy can be used for getting distilled water. The device
used is called solar still. It is made up of fibreglass material having
tapered top surface. The daily output from solar still is 2-2.5 liters.

It is used in laboratories.
(4) Solar Cookers

The heat from the sun can also be used for cooking food
thereby saving conventional fuels. In the age where domestic fuel
costs are rising every year, Solar Cooker is a real boon for the
housewives. It involves no recurring cost and can cook the food

without losing nutritional value.

Part II
Solar Photovoltaic Systems

(1) Solar Photovoltaic Lanterns

This is a small device resembling with the usual kerosene
lantern. It is charged by a solar module (10W) and has the storage
battery along with electronic control circuits. The light output is

sufficient for a small room.
(2) Solar Home Light

This is the package of photovoltaic systems using solar cells,
battery and electronic control devices, which can operate two or

three lights or fans. This is especially useful at small house

situated at a remote place such as farmhouses.
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(3) Solar Street Light

For the outside application, solar streetlight has been found
very useful. Light output equivalent to that of 40W normal tube is
obtained through streetlights, which works on solar modules,
battery storage and the electronic control systems. It automatically
switches on in the evening and switches off in the morning
through the light censor.

(4) Solar Power Fencing

Many a time the villages near forest area need to be protected
from wild animals at night. Solar power fencing has been found to
be very useful for such places. Through this device, mild shock is

provided to the animals for a momentary period, but without any
lethal effect.

(S) Solar Traffic Systems

The traffic signals can work on solar energy, which will be a
support to the existing traflic signals. Thus, they save the
electricity consumption in the existing signals and also are useful
at the time of power failure. Similarly, traffic booth has been
developed which can be placed in the middle of square having the
facility of sound system, fan and light. This helps the traflic police

to work efficiently with modern amenities,
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(vi) Wind Power Project

Wind power technology converts wind energy into electricity by
connecting to the grid power. Wind power energy is upcoming area
in the NRSE technologies.

(vii) Bagasse Co-generation Projects

Bagasses is a process-waste generated in the sugar factories. A
technology has been developed to generate electricity with the use
of these bagasses.

{viii) Power Generation from Municipal and Industrial Solid
Waste

As projected by MEDA (Maharashtra Energy Development
Agency), in Maharashtra there is a potential for installation of 100
MW capacity power generation projects based on Urban Solid
Waste. A technology has been developed to convert waste into
electncity.

1.1.9 PROFILE OF PRODUCTS UNDER REFERENCE OF THE
PRESENT RESEARCH

In 1.1.8 above the researcher has discussed in general about
the NRSE devices. Since the present work is dedicated to discuss
the causes of under utilization of the market potential of Solar
Water Heating Systems and Solar Cooker it is necessary that
marketers should know the product with all its strengths and
weaknesses. Hence, product profile of SWHS and Solar Cooker is

prepared and presented below:
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1.1.9.1 Product Profile of Solar Water Heating Systems (SWHS)

The SUN is a source of ‘inexhaustible energy’ gifted by nature.
Our country will have enough power if we harness it properly.

The SWHS is a powerful device, which helps you to heat water
for your daily needs using the energy of the Sun resulting in
bringing down your electricity charges. SWHS is a matter of great
attention and curiosity for everyone. Marketer should first acquire
product information and perceive the likely problems posed by the
prospective consumers. Hence, the product profile of SWHS has

been presented in a style of FAQs (Frequently Asked Questions)
as below:

Q.1 How does the SWHS heat water?

Ans: The model of SWHS is shown below

——

The main part of the SWHS is the Flat Plate Collector or in
common parlance ‘PANEL’. Metallic strip (mainly of copper) is
coated with thin layers of Nickel and Chromium, which is called as
Solar Selective Coating. This selective coating ensures highest
‘degree of absorption of Solar Heat and least possible emission of
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the same. This results in optimal utilization of the Solar Heat. This

component, which is the heart of any SWHS, is known as Absorber
Fin.

In every Flat Plate Collector (panel) there are number of such
absorber fins, which are connected on both sides to copper pipes
known as headers. The heat collected by the Absorber Fin is
transferred to the liquid flowing through the tubes/pipes. The
liquid so heated becomes lighter and is pushed up by the cold
water at the bottom helping it to fill the Hot Water Storage Tank.
Thus, the cold water is continuously heated and collected in the
Hot Water Storage Tank throughout the day. This is on the basis

of natural thermo-siphon.

Q.2 Whether the water heated during the day remains hot
throughout the night?

Ans: The Solar Flat Plate Collector is provided with insulation,
which prevents heat loss. Similarly the Hot Water Storage Tank
and the pipes carrying water upto user point are also properly
insulated. This ensures minimum drop in the temperature of the

hot water. As a result, you get hot water even on cold mornings.
Q.3 What are the types of SWHS?

Ans: There are two main types of SWHS:

a) Thermosyphon is a driving force for circulation of water
through solar collector. These systems are useful for flats,
residential complexes and individual bungalows, hospitals, hotels

and health clubs.

b) Forced Flow is controlled through a control panel and pump.

The cold water is circulated through the collectors and allowed to
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stay there until the least temperature is reached. Only then the
pump comes on and pushes the heated water into the storage

tank. The entire system is automated and is used in the industrial
sector.

Q.4 Where and for what application you can install such
systems?

Ans: The SWHS have varied applications as listed in the following
table:

Table 1.3

Applications of Solar Hot Water Systems
Where to use? Application of solar hot water
Domestic Bathing, cleaning etc.
Hostels Bathing
Hospitals Bathing, Washing, Cleaning etc.
Rest Houses Bathing
Canteens and Restaurants Cleaning, Dish Washing etc.
Industries Process Heat Generation,

Boilers, Sterilization, Steam

Generation etc.

Dairies Boiler feed, Cleaning, Bathing,

Cleaning of Cattles etc.

Laboratories For varied applications, distilled

water is required.

Q.5 What is the expected life of a solar water heating system?
What does it depend upon?

Ans: The life of solar water heating system depends on the

absorber, the construction of the collector, quality of hot water

tank and insulation etc. Tank made of mild steal (MS) may get

rusted and start leaking after 4-5 years, thereby resulting in lot of

headache and expenditure for replacement. An ideal solar water

heating system should have high quality panel, stainless steel (SS
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304) tank, good quality pipes of standard make and proper
insulation. These things along with use of soft water ensure a long
life of system. SWHS manufactured as per these technical

specifications will have a life span of more than 25 years.

Q.6 How is the capacity of a SWHS decided?

Ans: Capacity can be decided broadly by the following tips:

Table 1.4
Capacity determination of SWHS
Place of using{Mode of Hot Water Use Apprx. Hot
SWHS Water
Requirement
In house for taking | Using Bucket 20 to 25 liters per

bath

person

Using hot and cold mixer

and shower

30 to 35 liters per

person

In Lodge, Hospital,

Hot Water Common Tap

20to 25 liters per

Hostel and  Rest | outside the bathroom person

House for taking|Hot water tap inside |30 to 35 liters per

Bath bathroom person

In Hotels:

I} C Grade Hot water tap inside |30 to 35 liters per
bathroom occupant

1) B Grade With mixture and shower | 40 to 60 liters per
without tub bath occupant

iii) A Grade With mixture, shower and |60 to 100 liters

tub bath

per occupant

In restaurants &

canteens

Oily dish washing under

hot water tap

S to 10 liters per
dish

18




Q.7 What is the maintenance cost of a SWHS?

Ans: A technically sound system installed by skilled technicians
coupled with usage of water having salt contents of less than
100ppm will require minimum maintenance.

In this situation the only maintenance work, which can easily
be done by any common man, is removing the dust on the glass of

panel. After 7-8 years the rubber parts of the collector are advised
to be replaced.

Therefore, before buying a SWHS buyers have to find whether

the seller offers such service.

Q.8 Why are there complaints about the poor performance of
SWHS?

Ans: There can be various reasons for poor performance of SWHS
such as:

e Low quality absorber

e Improper installation of collector

e Improper direction of the panel (It must be facing SOUTH)

e Inadequate capacity of SWHS

e Continuous use of hot water over long period

o Hot water getting mixed with cold water

e Lack of adequate shadow free space for installation

¢ Use of hard water

¢ Poor quality of insulation of storage tank and pipes

o Blockage of system due to sediments in the water

e No frequent cleaning of Panel Glass affecting solar

Transmittance.
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Q.9 Are there any rules to ensure optimum utilization of
SWHS?

Ans:; The rules to be observed are:

¢ While selecting SWHS your needs and usage habits should
be taken into account.

* In conventional thermo-siphon system for proper flow of hot
water in the pipe equivalent amount of cold water should go
into the hot water tank. Hot water should be used keeping
this in mind.

* The glass on the panel should be kept clean.

¢ Overhead cold water tank should always have water.

Q.10 What is certified “ISI” marked SWHS?

Ans: To protect the interest of consumer and ensure proper
return of their money the Bureau of Indian Standard (BIS)
benchmarks certain standards for every item. Based on these
quality standards a License to manufacturers is issued and the

collector confirming to BIS 12933 carries ISI mark.
Q11 Is there any subsidy for SWHS?

Ans: As per the present Government policies for SWHS loan at

subsidized interest rate at 5% (2% from September, 2005) is given.
Q.12 What is the warranty of SWHS? What is its period?

Ans: The manufacturers/dealer takes responsibility for the
material used in the system and its workmanship for a period
called as warranty period. The contents/language of guarantee
clause needs to be examined carefully before buying solar system.
Normally, it should be purchased from manufacturer,

manufacturing the entire system or their official dealer.
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The guarantee period is generally 5 years. This should be taken
into consideration. Similarly if defect is detected during the

warranty period, the process of rectification should be examined

before purchasing SWHS,

Q.13 Are there any special exemptions in Income Tax for
SWHS?

Ans: These exemptions are available to any business purchasing

any equipment using non-conventional energy. 80% depreciation

is granted in the first year of purchase. Hence, such benefit is

available to SWHS also.

Q.14 What is the pay back period of SWHS?

Ans: Pay back period is the period within which initial investment
is recovered by the savings resulted due to the installation of
SWHS. It depends upon several assumptions such as:
e Optimum utilization of system
e Utility for 300 days in a year
e Increase of average 5-10% p.a. in rates of electricity/LPG
/Kerosene etc.
e 20 years of life expected of the system
e Matching of hot water required per day with the output of
the system installed.(For example in a hostel of 100
students a system of 2,500 liters per day is most suitable.
However, if a system of 5,000 liters per day is installed, then
the pay back period of such system would certainly be

longer than the standard pay back of four to five years)

Hence, pay back period of the system is usually in the range of
4-5 years for a domestic SWHS. Of course this is only a trend
calculation, the exact Pay Back Period depends upon the factors

prevailing at the time of decision-making.
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1.1.9.2 Product Profile of Solar Cooker/Community Solar

Solar cooking is an innovative method of cooking wherein sun’s
energy - an alternative energy form which is a plenty, renewable,
zero private cost and freely available - cooks and transforms raw
into edible form at low temperatures. The frequently asked
questions about Solar Cooker are as below:

Q.1 What is Solar Cooker?

Ans: The model of a box type solar cooker is shown below.

Domestic Solar Cooker

It is similar to what you use in your kitchen to cook food. But it
does not require any cooking gas or kerosene, neither any coal nor

any wood as fuel. We do not need any electricity to use it.
Q.2 How it works?

Ans: Solar cooker works only on solar energy. Solar cooking can
be done in a variety of specially designed devices. Whatever the
device, basically there are two methods of collecting sun’s energy,
normally trapping it in a box (Box Type Cooker) or focusing it to a
point to cook. (Parabolic concentrating cooker). Box type cooker is
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used for family cooking, whereas concentrating type cooker is used

for community cooking.
Q.3 Why use a solar cooker?

Ans: Estimates show that fossil fuel reserves will not last long
and will become costlier day by day. A wide gap between demand
and supply of fuel-wood exists. Green house gases, global warming
and climate changes are other issues linked with traditional
cooking fuels; whereas solar energy and its applications do not
have such implications. In other words, solar cooking is an
environment and user-friendly process. A solar cooker is an
appropriate device to tap solar energy to meet cooking needs on
bright sunny days. What more can Nature offer to us for meeting
our day -to-day cooking needs? What more reasons do we need, to
supplement traditional cooking with solar cooking when the sun

shines bright?

Q.4 What does solar cooking offer?

e Solar cooking is nutritious cooking.

e Solar cooking is pollution free-hazard free cooking.

e Solar cooking is quality cooking; safe cooking.

¢ Solar cooking is healthy cooking.

e Solar cooking time is fun time; free time.

e Solar cooking is fuel saver.

» Solar cooking is money saver.

e Solar cooking is time saver as it frees a cook from active
cooking time, once food is loaded in the cooker.

e Solar cooking leaves vessels easy to clean (No soot deposits
and no scorched food on cooking containers).

e It saves hard labour on long search in fuel collection.

e Solar cooking adds to family income.
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* Solar cooking is easy cooking.

» It keeps the food hot for a long time.
Q.5 Where to place Solar Cooker?

Ans: Solar cooker has to be placed somewhere in the open, e.g. on
a terrace where it can get sufficient solar radiation. Once cooking
material is put in the Cooker, one should ensure that solar

radiation does not in any way get obstructed and cast a shadow on

the cooker.
Q.6 How to cook in solar cooker?

Ans: The preliminary planning for the recipe must be done in
advance. Put the ingredients in the aluminum containers and add
just sufficient quantity of water along with the required quantity of
salt, pepper, spices etc. Open the Solar Cooker, clean it from
inside with cloth and place the containers in it. The double glass
covered should be properly closed. Place the cooker at such an
angle that the upper lid with its single mirror faces with the sun.
The sun’s rays enter the box through the double glass cover. In
addition, sun rays are also reflected on to the double glass cover
by the mirror fixed in the cooker lid and enter the box. The inside
temperature of the box rises to 100-125 degrees which is sufficient

for cooking a meal.

Q. 7 What can you cook in Solar Cooker?

Ans: Anything and everything - from vegetarian to non-
vegetarian and starters to dessert — can be cooked in solar cooker.
Any recipe or dish that does not call for frying or turning of food
can be cooked in solar cooker. A large number of items, which are
needed for our daily meals, can be cooked in a Solar Cooker. Dal,

Rice, Vegetables, Cereals, Potatoes etc. can be easily cooked.

24



Q. 8 How much time is required for cooking in Solar Cooker?

Ans: It takes about 2-2.5 hours for cooking depending upon the
kind of food and the season. Different items like dal, rice,
vegetables etc. are normally cooked simultaneously in separate
containers. The time taken for cooking is less in summer than in
winter. Moreover, based upon experience, following results have
been obtained. In this connection ones own experience shall be the

best guide to decide the average cooking time. However, some

estimates are made below:

The kind of Food Time for cooking
1. Vegetables 1 Hour

2. Rice 1.5 Hours

3. Cereals 2 Hours

Q.9 What is Cdmmun.ity Solar Cooker/Concentrating Cooker?

Ans: It also called as Parabolic Solar Cooker. It is a device useful
for cooking for a group of persons. It is most suitable for small
hostels, canteens and such other places where people take their

food cooked in a common kitchen.
Q.10 What are the limitations of Solar Cooker?

Ans: Though useful, solar cooker has its limitations. These are:
e [t does not work at night
o It does not work as well on a cloudy day
e Its performance is not so good in the early morning,
late afternoon, or even in partly cloudy days.
e Solar cooker is not useful to prepare Chapatties

s It cannot be used for frying
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Conclusion:

However, in spite of all these difficulties if a solar cooker is
used throughout the year, it saves a substantial amount of
cooking fuel and so contributes towards the economy for a family.
We have to remember that our country is bestowed with plenty of
solar radiation and in most of part of our country we get about

300 sunny days a year. It must be harnessed fully.

1.2 SCOPE OF THE STUDY

Scope of the present study is defined in terms of :
(A) the products under reference,
(B) the area of the study and
(C) end users of SWHS and Solar Cooker.

(A) Product Specific Scope

The NRSE (Non-conventional and renewable sources of energy)
systems include a varied range of renewable technologies as briefly
discussed in 1.1.8(Renewable Technologies at a glance) of this
chapter. However, the present study is confined omly to the
critical analysis of the causes of under utilization of Solar Hot
Water Systems (SWHS) and Solar Cooker and their market
potential.

(B) Area Specific Scope

The present research aims at finding the causes of under
utilization of SWHS and Solar Cooker and their market potential in
Pune District. However, for the purpose of this study only urban
and semi-urban divisions of Pune District have been considered.
Thus, geographically the scope of the present research is Pune
City (Pune Metropolitan Region} and the Head Quarter of each
Tahshil in Pune District. Pune District includes fourteen tahshils.
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(C) End User Specific Scope

The end-users of SWHS and Solar Cookers form a very wide

range from individuals to the institutions of various types.

users for example include:

Individuals

Private Hospitals

Public Hospitals

Maternity Homes

Swimming Pools

Laboratories

Lodges

Hotels of all the types

Educational Institutions

Privately run hostels

Hostels run by government organizations
Hostels attached to colleges

Farmers - Agro- products processing applications
Industrial Process — Steam Generation
Guest Houses of various types

Milk Dairies

Holiday Resorts

Beauty Parlours

Marriage Halls

Highway Side Motels (Dhabas in regional language)
Nature Cure Healing Centers

Home for aging people

Crematorium etc.

End

Thus, we observe that the scope of the use of SWHS and Solar

Cooker is literally very wide. However, for the purpose of the
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current study the following categories of end users have been
included in the sampling plan:

Respondents defined for the current study are:
¢ Individual Households
* Hostels attached to the colleges
s Hostels run by Social Welfare Department, Govt. of
Maharashtra
* Hostels run by Women and Child Welfare Department, Govt.
of Maharashtra
* Hostels run by NGOs
e Government Guest Houses
e Public Hospitals
Note: ‘Individual Households’ in the context of the present
study includes only those households, which are staying
either in independent bungalows, or the households having
an independent terrace/court yard.

Since the provision of independent terrace/court yard is the
most important technical pre-requisite for installation of SWHS
and the use of Solar Cooker(Considering the present level of
technology ), the house without terrace or open yard could not be

included in the sample of houscholds.
1.3 OBJECTIVES OF THE STUDY

The present study mainly aims at evaluation of the causes of
under utilization of SWHS and Solar Cooker by the seven
categories of the respondents defined as per the scope of the
study. In relation to the problem chosen for the study the following

objectives have been set:
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i) To find out and analyze the causes of under-utilization of
SWHS and Solar Cooker.

ii) To study the profile of manufacturers/dealers/installers of
SWHS and Solar Cookers.

i) To test the hypotheses about the under-utilization of SWHS
and Solar Cooker.

iv) To make suggestions after analysis of the sample data for

enhancing the utilization of SWHS and Solar Cooker.

1.4 HYPOTHESES

The present study is carried out in furtherance of the following

hypotheses:

i) Irrespective of perception of the prices of SWHS there is an
under-  utilization of market potential of SWHS due to some
unidentified reasons.

1) Under-utilization of market potential of Solar Cooker is due to

its low product performance.

It is necessary to conceptualize the term ‘Under-utilization’ in
the context of SWHS and Solar Cooker. The overall utilization of
SWHS in India is 6 lakh sq.m. collector area as against the
potential of 1,400 lakh sq. m collector area. (Source: Reliance
Review of Energy Market December, 2002). Thus, utilization of
SWHS is hardly 0.43% of its potential.

The parameters for ‘under-utilization’ in the context of the
present study, however, cannot be reconciled with the national
level data; as the national level data applies to whole of India.
India is a country where more than 60% of the population is still
living in villages; more than 70% of the rural population is still

dependent upon firewood as a cooking fuel. A sample of population
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for the present study includes institutions and individuals, which
are perceived as potential buyers of SWHS and Solar Cooker.
Individual household included in the sampling plan are only those
household, which stay either in independent bungalow or in a flat
with an attached terrace. Thus, the household selected for the
study do not pose any technical difficulty in installation of SWHS
or in use of Solar Cooker. Naturally, the residents of bungalows or
specified flats being very few in number in the total population,
they represent the most favored potential buyers of the SWHS and
Solar Cooker. While discussing with manufacturers and other
players in the Solar Market it was a general feel of the market that
Pune is the Best Market for Solar Product. MEDA (Maharashtra
Energy Development Agency), a State Nodal Agency of MNES has
also projected Pune on the Second Rank as regards to utilization
of domestic water heating systems. (Bangalore, being ranked
First}. (Source: Newsletter Loksatta, Pune Daily, 21% October,
2005). Hence, Underutilization’, conceptualized in the present
study is different than the national level statistics. The norms of
‘underutilization’ in the context of the present research have been

set as under:

1. For a sample of Institutions: Utilization, less than 50% to the

total institutions in the sample selected for the study.

2. For a sample of Individual Household: Utilization, less than

10% to the total households in the sample selected for the study.
In relation to these hypotheses a line of action is evolved to

study the causes of under utilization of SWHS and Solar Cooker

separately.
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1.5 RESEARCH METHODOLOGY

1.5.1 Selection of Samples:

The term ‘Sample’ in the context of the present study means
and includes a sampling unit selected by ‘Stratified Random
Sampling Method’. Since the current study is primarily based on
a sample survey, selection of ‘Sampling Unit’ has to be made by
using statistical methods and techniques. The various ‘Sampling
Units’ defined in the context of the present research are the
different categories of respondents as specified in the scope of the
present study. The sample size of the respondents in each category
is given in the table 1.5 below:

Table 1.5
Sample size of the respondents included in the study

Sr.No.| Category of the Sampling Unit Sample Size

01 | Hostels attached to the colleges 81

02 | Hostels run by Social Welfare Department 31
of Maharashtra Government

03 | Hostels run by Women and Child Welfare 16
Department, Maharashtra Government

04 | Hostels run by NGOs 24

05 | Government guest houses 35

06 [ Public Hospitals 41

07 | Individual Households 1058

As already clarified in defining the scope of the present study,
Individual Households’ in the context of the present study

includes only those households, which are staying either in
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independent bungalows, or the households having an independent
terrace/court yard.

Since the provision of independent terrace/court yard is the
most important technical pre-requisite for installation of SWHS
and the use of Solar Cooker {Considering the present level of
technology), the house without terrace or open yard could not be
included in the sample of households. This has put natural

limitation on the selection of sample of individual households.

1.5.2 Segregation of study area into ‘Urban’ and ‘Semi-Urban’
segments

The present study is an attempt to find out causes of under
utilization of SWHS and Solar Cooker and its market potential in
Pune District. These two renewable energy technologies can be
perceived as substitutes (may not be total replacement) to the
conventional energy sources such as electricity, LPG etc.

As revealed by The Census Survey of India, 2001 nearly 70% of
our rural population depends on non-commercial energy such as
cow dung cake, crop residue and fire wood etc. Thus, the
households in pure rural area (barring few exceptions) should
normally be out of scope of the present research considering the
present research problem; which is concerned with under-
utilization of market potential of SWHS and Solar Cooker. Hence,
area selected for the study should be such, as to include potential
buyers of SWHS and Solar Cooker. And it is presumed that the
urban and semi-urban population has a potential to buy SWHS
and Solar Cooker, which is under utilized. Hence, the present
research. Therefore, the data from the Urban and Semi-urban

centers are collected. ‘Urban’ means and includes Pune City
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including its urban agglomeration; whereas ‘Semi-Urban’ means

and includes the area of the headquarter of each Tahshil.

1.5.3 CRITERIA USED FOR SELECTION OF SAMPLE OF
‘INDIVIDUAL HOUSEHOLDS'

As mentioned above ‘Stratified Random Sampling Method’ was
used for selection of sampling units for the present study.
However, the products for which causes of under utilization are to
be explored are SWHS and Solar Cooker. Hence, the pre-requisites
for utilization of those products have been considered while
selecting the sampling units. This problem was found more
relevant for sample of 1Individual Households’ included in the
present study. Individual households staying either in
independent bungalow or {lats with independent terrace could only
be included in the present sample. Hence, questionnaire was

administered only on such respondents.

A sample of households from Pune Urban was selected in such
a manner as to represent houscholds from all the directions of
Pune Metropolitan Region (PMR). PMR for the purpose of the
sample collection was divided into eight zones and the sample of
individual households was collected from each zone by ‘Stratified

Random Sampling’ method so as to be representative sample.
1.5.4 METHODOLOGY FOR COLLECTION OF DATA

This study is based on the sample survey of respondents of the
categories specified above. The data required for the purpose of the
study has been obtained from both primary as well as secondary

sources.
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1.5.4.1 The Primary Data

(A) Questionnaire

The primary data are collected through questionnaires for each
category of the respondents. Questionnaires were prepared to
collect data from hostels, mess owners and manufacturers. This
field survey was conducted from July 2004 to January 2005.

(B) Personal Interviews

In order to understand the causes of under utilization of SWHS
and Solar Cooker the researcher also met with various dealers,
manufacturers and the heads of various hostels. Personal
interviews of the owners of solar manufacturing units were also
arranged for collection of field data on the topic of the research.
User feed back in respect of users of SWHS and Solar Cooker was

also taken through the questionnaire prepared for them.
1.5.4.2 Secondary Data

Since renewable energy is a national priority agenda; various
reports on energy, renewable energy, and non-conventional energy
were of much use to the researcher. The secondary data have been
collected from the following libraries:

MEDA (Maharashtra Energy Development Agency), Pune
Gokhale Institute of Politics and Economics, Pune
Modern College of Arts, Science & Commerce, Pune
National Institute of Bank Management, Pune
Vasantadada Sugar Institute, Manjri, Pune

Pune University, Pune

Energy Division, Maratha Chamber of Commerce, Pune

N o RN

WEBSITES were also referred for collection of secondary data.
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1.6 LIMITATIONS OF THE STUDY

The problem chosen for the present research is a problem of
national priority. Hence, the research in this area by any
individual is bound to have some limitations. Therefore, the
conclusions arrived at after critical analysis of the sample data
have to be interpreted in view of the limitations of the study. These

limitations are listed below:

e Due to wide geographic coverage of Pune District,
researcher has collected the primary data from the
headquarters of Tahshils from urban area of Pune
District.

e Since the present study mainly deals with recording
responses of users and non-users of SWHS and Solar
Cooker, an element of individual perception has played
an important role. However, attempts are made to record

such perceptions in more quantitative manners.
1.7 IMPORTANCE OF THE STUDY

Indian energy sector has been characterized by low per capital
commercial energy consumption, skewed distribution of primary
commercial energy sources, high energy intensity, distorted energy
pricing and high level of environmental pollution. Energy hungry
India is passing through critical times. The conventional energy
deposits are depleting at an alarming rate. On the background of
all these factors, there is an urgent need to shift from conventional
to non-conventional energy sources. Renewable energy options
provide an opportunity to meet the energy needs without

damaging environment.
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The World Bank, in one of its reviews in 1996 on role of
renewable concluded that:

¢ The basic technologies are fully proven, work well and are no
longer experimental.

¢ The potential for further development and cost reduction is
considerable and will be facilitated by further investment,
research and development.

e Developing countries are increasingly becoming interested in
the wider use of renewable sources and the investment in

them will benefit from the enabling conditions in these
countries.

Review of literature on the present subject reveals the fact that
most of the research is confined to research on the renewable
energy technologies. This is the first research of its kind where the
marketing of NRSE has been taken as a problem for research. In
the changing scenario this research will certainly prove beneficial
to the players in the energy field. This type of research is a socio-
economic research where the issue relating to under utilization of

SWHS and Solar Cooker, has been chosen as a research problem.

The cause-wise analysis of under utilization of SWHS and Solar
Cooker would certainly prove useful to the manufacturers in
designing the appropriate technology suited to the consumer
expectations. The user feedback will be helpful in updating the
current models. The marketers also can design an appropriate
marketing strategy for targeting the right market segment for
SWHS and Solar Cooker. The study, thus, is an important work

from all the angles.
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1.8 SCHEME OF PRESENTATION/CHAPTER PLAN

The present research work has been divided into seven

chapters:

The First Chapter deals with background, hypotheses,
objectives, scope, research methodology, limitations, importance

and chapter scheme of the study.

The Second Chapter presents the profile of Pune District. It
thus, gives the information about population, physical set up,
rainfall, climate, population, sex ratio, and fuel consumption
pattern of the households in Pune District.

The Third Chapter takes an overview of energy sector —
across the globe, of India and Maharashtra State. It covers review
of conventional as well as non-conventional energy sector, policies
of MNES and various schemes promoted by MNES for promotion

of solar energy devices.

The Fourth Chapter presents in detail the analysis of
responses collected through questionnaires and interviews from
the institutional respondents. It also includes cause wise analysis

of under-utilization of SWHS and Solar Cooker.

The Fifth Chapter includes the analysis of the questionnaires
collected from individual households. It also includes presentation
of case studies on the successful Research and Development in

solar cookers.

The Sixth Chapter is an analysis of supply side of SWHS and

Solar Cookers. In other words, it analyzes the responses collected
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from the manufacturers/dealers/installers of the SWHS and Solar
Cooker.

The Seventh Chapter presents summary of conclusions drawn
from the analytical study of the causes of under utilization of
SWHS and Solar Cooker and its market potential. It also inciudes

recommendations to manufacturers/marketers/dealers of SWHS

and Solar Cookers.
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CHAPTER 11

PROFILE OF PUNE DISTRICT

Introduction

The present study aims at exploring the causes of under
utilization of marketing potential of solar water heating systems
and solar cookers in Pune District. Thus, the study area includes
all the 14 tahshils including Pune City and Pimpri Chinchwad
(Pune Metropolitan Region). Among other factors determining the
market potential of these products; climate, rainfall and other
physical conditions are the predominant variables affecting the
consumer decision-making on SWHS and solar cookers. Hence,
an attempt has been made in this chapter to throw light on the
physical set up and other related factors affecting the market
potential of SWHS and solar cookers.

2.1 Geography of Pune District

The total area of this district is 15,642 square kilometers. It
is 5% of the total area of the State of Maharashtra. Pune is the
central administrative place. It is situated on Mumbai-Bangalore
highway. The distance between Pune and Mumbai, the Capital
State of Maharashtra is 192 kms. by rail route and 160 kms. by
road. There are fourteen tahshils in the Pune District as below:

1. Haveli 2. Shirur 3. Mulshi
4. Maval S. Daund 6. Indapur
7. Baramati 8. Purandar 9. Khed
10. Junner 11. Ambegaon 12. Bhor
13. Velhe 14. Pune City(PMR)
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Pune Municipal Corporation and Pimpri Chinchwad
Corporation are the two corporations in the District. In addition to
these, there are Cantonment Boards in Pune, Khadki and

Dehuroad areas. There are eleven Municipal Councils in the
District as below:

Alandi (Tahshil Khed)

Jejuri (Tahshil Purandhar)
Saswad (Tahshil Purandhar)
Talegaon Dabhade (Tahshil Maval)
Lonavla (Tahshil Maval)

Bhor

Daund

Baramati

+

VRN N -

Shirur

[a—y
o

Junner

11. Indapur

2.2 Climatic Conditions of Pune District

In the study of the products employed for harnessing solar
energy, climate of the location/sites where these NRSE have to be

installed plays an important role.

The climate of the district is generally hot. In the Eastern part
i.e. in Indapur, Daund and Baramati, it is hotter as compared to
the Western Ghats. The district receives its maximum rainfall from
the Southwest monsoon, but the average rainfall differs from place
to place. The Western Ghats receives the average of 3000 to 4000
mms. where as the Eastern end of the district receives only 750
mm average rainfall. Since the climate and rainfall are the two
important factors affecting the efficiency of the SWHS and Solar

Cooking systems, it is necessary to record the month wise
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temperature and the average rainfall in Pune District. Table 2.1

gives the month wise temperature during 2002-03:

Table 2.1

Month wise temperature during 2002-03

Sr.No Month Maximum(C) | Minimum(C) | Average(C}
01 January 30.4 10.8 20.60
02 February 30.7 12.0 21.35
03 | March 35.3 13.5 24.40
04 | April 38.7 13.9 26.30
05 |May 35.2 22.6 28.90
06 |June 30.8 22.7 26.70
07 |July 28.0 21.6 24.80
08 |August 28.6 21.8 25.20
09 | September 30.2 20.6 25.40
10 | October 33.8 18.9 26.35
11 November 31.5 13.1 22.30
12 December 30.1 80 19.05

Source: District Statistical Abstract, Pune District 2003-04

The average minimum temperature is 10.5 degree Celsius and

the average maximum temperature is 37.7 degree Celsius as per
District Statistical Abstract for the year 2003-04.

Above table thus, provides information on the maximum and

minimum temperature recorded in Pune District for the twelve
months of the year 2002-03. In addition to the figures of the

minimum and the maximum temperature, it is also required to

find out the range of the temperature for Pune District. The charts

on the next page depicts the range of temperature recorded in
2002-03:
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Information is also be collected on the total rainy days in the
year. These figures are useful to determine the site-specific
problems in the installation of SWHS. On the basis of this data the
availability of rainy days can be arrived in each Tahshil of Pune
District.

. The following table shows total number of rainy days in 2002
along with average rainfall in each Tahshil of Pune District.

Table 2.2
Average rainy days and rainfall in 2002 in each Tahshil of
Pune District

Sr. Tahshil Average Average

No | Head Quarter | Rainy Days | Rainfall
01 | Pune City 32 673.10
02 [ Khed 40 682.70
03 | Ambegaon 31 770.50
04 | Junner 34 810.10
0S5 | Shirur 23 507.50
06 | Daund 20 464.60
07 | Indapur 22 512.80
08 | Baramati 19 426.80
09 | Purandhar 29 581.50
10 | Bhor 53 4,991.00
11| Velhe 74 3315.90
12 | Mulshi S5 1545.00
13 | Haveli NA 523.10
14 | Maval 59 2558.00

Source: District Statistical Abstract, Pune District 2003-04
The average rainfall recorded in Pune District is shown in the
graph of Pune District. The graph on the next page shows division
of Pune District on the basis of average rainfall during 2003-03.
Manufacturers of SWHS and Solar Cookers should collect
information on the average rainfall in each Tahshil of Pune

District.
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The marketing department of any solar manufacturing
company should possess the above data on average rainfall and
average rainy days throughout the year as the efficiency of SWHS

and Solar Cooker certainly depends upon the availability and
intensity of sunlight.

2.3 Physical Set-Up
Pune District is the second largest District in Maharashtra

State and has an area of 15,642 square kilometers, which
accounts for 5% of the total area of the State of Maharashtra. A
district lying at the base of the Sahyadri Mountain has the shape
of a triangle. The apex of a triangle is on the point of Bhima and
Nira rivers. For administrative purpose, the district has been
divided into 14 tahshils including Pune City, the overall
administrative center. The district presents a varied physiography
with highly undulating hilly topegraphy on the Western Side and
large stretches of plains in Eastern side. The agro-climatic zonal
planning unit of planning commission has put Pune District in
Zone No. 09-sub zone No. 01 along with Nashik, Satara and
Kolhapur Districts.

In the classification of the state levels the District falls into four

different agro-climatic zones with tahshils as under:

i) Ghat Zone :  Part of Maval

i) Sub-Mountain Zone : Velhe, Bhor, Mulshi, Khed and Maval

iii) Plain Zone :  Haveli, Junner and Ambegaon

iv) Scarcity Zone :  Baramati, Indapur, Purandar, Daund
and Shirur

Pune District lies between 17.5° to 19.2¢ in North Latitude and
73.20 to 75.1° East Longitude.
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2.4 Administrative Set -up

The administrative head quarter of Pune District is Pune,
which is 160 kms. by rail from the State Capital Mumbai. Pune
District is divided into 14 tahshils as mentioned above. There are
25 towns and 1866 villages in Pune District.

2.5 Population of Pune District

Population of Pune District as per 2001 census is tabulated

below:
Table 2.3
Population of Pune District
Sr. No. Tahshil Rural Urban Total
01 Junner 3,45,065 24,741 3,69,806
02 Ambegaon 2,00,043 13,799 2,13,842
03 Shirur 2,83,591 26,999 3,10,590
04 Khed 2,86,333 56,881 3,43,214
05 Maval 1,77.118 1,27,965 3,05,083
06 Mulshi 1,19,409 7,976 1,27,385
07 Haveli 2,88.325| 10,64,725| 13,53,050
08 Pune City -] 26,95911| 26,95,911
09 Daund 2,99,184 42,204 3,41,388
10 Purandhar 1,74,604 48,824 2,23,428
11 Velhe 55,874 -- 55,874
12 Bhor 1,53,833 17,886 1,71,719
13 Baramati 3,21,518 51,334 3,72,852
14 Indapur 3,26,821 21,592 3,48,413
Total 30,31,718 | 42,00,837| 72,32,555

This data is most useful to know the size of the solar market in

Pune District.
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Above table also reveals that Rural Population of Pune District
is 3032 (42%)thousands while urban population is 4201
thousands (58%). Population of Pune District is 7.5% of the
population of Maharashtra State,

2.6 Sex Ratio

Out of total population of 7233 thousands, male population is
3769 thousands and the female population is 3464 thousands.
Thus, the sex ratio of female population is 919 females for 1000

males.
2.7 Literacy Ratio

In any study on awareness testing the literacy ratio plays an
important role. The present study is based on the hypothesis that
there is under utilization of SWHS and Solar Cooking Devices. One
of the factors responsible for such under utilization may be the
literacy level of the respondents. Hence, it would be interesting to
review the literacy ratio for the District as a whole. Accordingly,
the literacy ratio for Pune District is:

Overall Literacy Ratio 80.45%
Male Literacy Ratio : 88.34%
Female Literaccy Ratio : 71.89%

(Source: District Statistical Abstract)
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2.8 Population Density

This is another important factor affecting the marketing
strategy of any product. The higher is the population density;
higher is the potential of any consumer product. Hence, the
population density in the Pune District as per District Statistical
Abstract is recorded below:

Overall density : 462 per sq.km
Rural Area : 202 per sq. km.
Urban Area (Towns) : 6,765 per sq. km
Pune City : 14,652 per sq.km.
Lowest in Velhe Tahshil ; 112 per sq.km

2.9 Households distribution by type of fuel used for cooking

One of the objects of the present research is to find out the
causes of under utilization of market potential of Solar Cooking
Systems. It is, therefore, necessary to know the cooking fuel
pattern of the households in the Study Area. The households have
various options as regards fuel is considered. Again the type of fuel
for one application may not be the same as that used for other
applications. For example, LPG may be used as a cooking fuel;
whereas the same family may use Kerosene as a fuel for heating
the bathing water. It is also likely that the pattern of fuel may not
remain fixed even for a single household. Even though this is so it
is necessary to get a rough idea on the fuel pattern of the
households. Hence, the figures on the classification of households
in Pune District by type of fuel used are given below:
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Table 2.4
Households distribution by type of fuel

Sr.No | Type of cooking fuel Rural Urban Total

01 | Firewood 3,64,268 27,753 3,92,021

(64) (4) (27)

02 | Crop Residue 22,433 5,758 28,191

(4) (1) (2)

03 | Cow Dung Cake 12,943 1,389 14,332

(2) (1)

04 Coal 445 S19 064

05 | Kerosene 57,128 2,50,887 3,08,015

(10) (29) (21)

06 |LPG 1,00,889 5,78,152 6,79,041

(18) (66) (47)

07 | Electricity 469 153 622

08 |Biogas 5,857 896 6,753
(1)

09 | Any Other 220 771 991

10 | No Cooking 1,908 6,772 8,680

(1)

Total Households 5,66,560| 8,73,050| 14,39,610

Note: Figures in bracket refers percentage to total households

Source: Table H-11 Census of India, 2001

2.10 Conclusion
Profile of Pune District as presented above will certainly help

manufacturers/dealers/installers

of

SWHS

and

Solar

Cooking Systems to design appropriate marketing network

required to promote these products on systematic basis.
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CHAPTER III

REVIEW OF ENERGY SECTOR

Introduction

Energy is universally recognized as one of the most significant
inputs for economic growth and human development. The growth
of a nation, encompassing all sectors of the economy and all
sections of the society, is contingent on meeting its energy
requirements adequately. In an attempt to study the causes of
under-utilization of SWHS and Solar Cooker, it is necessary to
review the energy sector (Conventional and Non-Conventional)
across the globe. This chapter presents a brief review of energy
sector across the globe, in India and energy scenario for
Maharashtra. Though the present research aims at exploring the
causes of under-utilization of market potential of SWHS and Solar
Cooker (Being part of the NRSE) the review includes both, the

review of conventional as well as non-conventional energy sector.
3.1 World Energy Consumption

Energy is the currency of change in the world. It makes things
happen and is literally the force, which drives our life. No wonder,
it is always in great demand, but unfortunately in short supply.
Thanks to the unprecedented population explosion and our
changing life style. Indeed, we are facing an energy crisis. Energy
has become the most important commodity and dictates not only

national, but also international policies and politics.
Though nature continuously showers energy on us in various

forms - heat, light, wind and sound- the bounty of nature is not

always usable directly in the way the humans need and want. The
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humans want to run their machines and engines for performing
functions of myriad types in factories, fields, transport vehicles,
communication networks, offices and homes. These machines and
engines are mostly geared to use energy in the form of heat or
electricity. The primary resources of energy for us so far have been
fossil fuels like coal, petroleum and natural gas. The world’s
primary energy consumption in the year 2001 was 9,125 Million
Tons of Oil Equivalent divided as shown in the following

graph:

World Commercial Energy Consumption
In Percentage (2001)
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The World’s Total Primary Energy Consumption in 2000 was
9,096 million tons of oil equivalent, and with a world population of
6,056 million, it translates into global per capita energy
consumption of about 1,502 kg.

The demand for energy is increasing almost exponentially all
over the world. In underdeveloped countries, it doubles itself in 3-
5 years. In developing countries like India it doubles in 5-7 years
while in developed countries the doubling time is 10-15 years.
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Even the annual increment in energy consumption per capita in
developed countries exceeds even the total energy consumption
per capita in under developed countries.

Looking at the world as whole, one finds that from the time of
Christ till the middle of the last century man consumed 8Q
(1Q)=10x102! of energy. In the last century itself man consumed
4Q of energy and it is estimated that energy demand in the 21=
century will be in the neighbourhood of 100Q. Against this energy
demand, one may examine the known energy sources available to

man. Table 3.1 shows the primary energy reserves

Table 3.1
Primary Energy Reserves (in units of Q)

Resource World USA India
Coal 30 7 0.3
Oil 06 1 0.024
Natural Gas 05 1 0.06
Total Fossil Fuels 41 9 0.3084
Nuclear Energy 02 0.6 0.3103
Total Non-renewable 43 9.6 0.3103
energy reserves
Hydroelectric 0.2 0.001 0.00018
Potential Per year

Source: World Energy Report

It is thus seen that the total energy reserves do not exceed 45Q
as against demand of 100 Q for the 21st Century. Human
civilization is, thus, faced with the unprecedented problem of
exponential increase in demand for energy to sustain growth on
one hand and the fast depletion of known non-renewable sources

of energy on the other. Hence, an urgent need is to supplement
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these energy resources by the use of non-conventional and

renewable sources of energy.
3.2 Overview of world renewable energy scenario

Renewables are sometimes described as the “dreams of the
1970s, realities but luxuries of 2000, and the necessities of
2020 and thereafter.”

Renewables include Hydropower, Biomass, Solar, Wind,
Geothermal and Oceanic sources. The renewables included in the
Commercial Energy statistics account for about 6-7% of the
World’s Primary Commercial Consumption. The total renewables
including traditional or non-commercial, currently account for
almost 14% of World’s total primary energy consumption, with
Biomass dominating the bulk of the non-commercial energy use. If
hydro is excluded, the other renewables account for just about 1%

of the world’s energy consumption.

Renewable resources are more evenly distributed than the
fossil fuels and nuclear, and possible energy flows from
renewables are more than three orders of magnitude higher than

the current global energy use.

However, the economical exploitation of the renewables is
dependent upon many factors like competing land wuse,
interruptible nature of resources like solar radiation, wind

patterns and the cost of harnessing the resources.

While the costs of installation and generation of electricity with
renewable resources continue to decline and technological
advances improve generation efficiencies, historically they have

not kept pace with the economics of energy from fossil fuels.
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The environmental concerns and the commitments made by
various countries to the Kyoto Protocol are expected to create the
appropriate market conditions, thereby, fostering renewed interest
in renewable energy development. This is because the renewables
have the potential to provide energy services with zero or near zero
emissions of both the air pollutants and the greenhouse gases. In
addition, the indigenous nature of renewable energy sources

contribute to reducing dependency on energy imports and
increasing security of supply.

The US senate passed a comprehensive energy bill in April
2002, which builds on the proposals for promoting renewable
technologies that were contained in the “National Energy Plan”
released by President George Bush in May, 2001. The bill has a
provision requiring 10% of the electricity produced in the US by
2020 to come {rom renewable energy resources, up from the

current level of 2%.

Similarly the EU 2000 green paper on energy security outlines
financial supports aimed at achieving core EU policy objectives of
developing renewable energy generation to account for 12% of
overall consumption by 2010, versus current level of 3%. This has

been followed by a Renewable Directive in September 2001.

The strong proponents of renewables reiterate that sometime in
future, be it 20, 50 or 100 years hence, the fossil fuel sources will
be exhausted, and something has to replace them. The only

answer according to them is - Renewables.
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3.3 World Solar Energy Scenario

The annual solar energy potential across the globe is given in
the following table:

Table 3.2
Annual Solar Energy Potential across the globe
(MTOE)
Region Minimum Maximum
North America 4,316 176,588
Latin America and Caribbean 2,683 80,868
Western Europe 598 21,782
Central and Eastern Europe 107 3,670
Former Soviet Union 4,750 206,267
Middle East and North Africa 9,828 263,571
Sub Saharan Africa 8,863 227,062
Pacific Asia 977 23,688
South Africa 925 31,910
Centrally Planned Asia 2,752 98,541
Pacific OECD 1,730 53,930
Total 37,529 1,187,666

Source: Reliance Review of Energy Markets
Edited by Energy Research Group, Reliance Industries Limited

The earth continuously receives a power input of 1.73 x 1014
KW from the sun. This translates to 1.5 x 1018 KWh /year, which
is about 10,000 times the world’s current annual energy

consumption

Solar energy thus, has an immense theoretical potential. In
practice, several factors like daily, seasonal and geographical
variations; weather conditions and land availability make the

possible potential much lower.
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The current maximum solar energy potential is placed at over
2,000 MTOE per year. This assessment is before the conversion to
secondary or the final energy demand. The amount of final energy

potential will depend upon the efficiency of the conversion devices
used.

3.3.1 Solar Photovoltaic

Photovoltaic solar energy conversion is the direct conversion of
sunlight into electricity. An essential component of these systems
are the solar cell, in which the photovoltaic effect i.e. the
generation of free electrons using the energy of light particles takes

place. These electrons are then used to generate electricity.

The average power density of solar radiation is about 100-300
watts per square meter. The average conversion efficiency of a
photovoltaic power system is typically about 10-15%. So
substantial areas are required to capture and convert solar energy
into final energy on a large scale. For example, for an average
plant size of 100 MW, an area of anything between 3-10 square
kilometers would be required, depending on the power density and

conversion efficiency.

Thus, while the theoretical potential for power availability from
solar resources is limitless, these have little significance for

assessing the technical and economic potential.

The technical potential of photovoltaic has been studied in
several countries. In densely populated countries with a well-
developed infrastructure, the emphasis is on applications of grid-
connected systems in an already built environment. These systems

are necessarily small or medium sized typically 1 KW to 1 MW,
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The electricity generated is close to the place where it is also
consumed. In less densely populated countries, there is
considerable interest in “Ground based” systems, generally larger
than 1 MW, In countries or rural regions with a weak or
incomplete grid infrastructure, small standalone systems and

modular electric systems may be used for electrification of houses
or village communities,

3.3.2 Solar Thermal

Solar radiation can produce high temperature heat, which can
generate electricity. The most important solar thermal technologies
to produce electricity use the direct radiation.

Low cloud areas with little scattered radiation like the deserts
are considered most suitable sites. The worldwide capacity of Solar
Thermal Electricity is expected about 12,000 MW to 18,000 MW by
2020.

3.4 India’s Energy Scenario
3.4.1 Conventional Energy Sector

Energy sector in India has received a high prionty in the
planning process at the macro level, and so also in the planning
process of public funds for its growth and R & D. Its share of
funds has risen from 15% in the Third Five Year Plan to 27% in
the Tenth Five Year Plan. In spite of continued efforts, the growth
of this sector has not been fast enough to keep pace with the

demands for energy services by the individual consuming sectors.
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There exists a strong casual relationship between economic
development and energy consumption. The two key socio-
economic indicators that drive the pace of energy demand are
population and domestic product. Economic development and a
rapidly growing population that has taken the country from 300
million people in 1947 to over one billion people today is putting a
strain on the environment, infrastructure, and the country’s
natural resources.

3.4.2 Demand and supply scenario

India is relatively well endowed with both, exhaustible and
renewable energy resources. Coal, oil, and natural gas are the
three primary commercial sources of energy. Over the years, there
has been a significant change in the pattern of supply and
consumption of energy. The share of commercial fuels in the total
energy has risen from 41% in 1970-71 to approximately 70% in
2003-04, despite the dominance of traditional fuels in the energy
sector in India. The total domestic primary commercial energy
supply in India has risen from 147.05 MTOE in 1970-71 to 248
MTOE in 2003. Table 3.3 gives the break up of estimated energy

demand in India.
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Table

3.3

Estimated energy demand in India

Primary Fuel | Unit | Demand Demand (MTOE)

( in original units )

2006-07 | 2011-12 | 2006-07 | 2011-12
Coal Mt 460.50 620.00 190.00 254.93
Lignite Mt 57.79 81.54 15.51 22.05
oil Mt 134.5 172.47 144.58 185.40
Natural gas BCM 47.45 64.00 42.70 57.60
Hydro power | BKwh 148.08 215.66 12.73 18.54
Nuclear BKwh 23.15 4.74 6.04 14.16
power
Wind power | BKwh 4.00 11.62 0.35 1.00
Non - 151.30 170.25
commercial
energy
Total Energy | - 563.21| 723.93
Demand

Mt: Million Tonnes; bem: billion cubic meter; bkwh: billion kilowatt hour

Source: Planning Commission

Trends in supply of primary commercial energy in India and &

Energy and Power Supply: Indian Scenario are given in Table 3.4

and Table 3.5 respectively
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Table 3.4
Trends in supply of primary commercial energy in India

(MTOE)

1953- | 1960- 1970- | 1980- |1990- |2001-

1954 1961 1971 | 1981 1991 2002
Coal 23.62 35.61 36.48 56.96 94.68 133.89
Lignite .- 0.01 0.81 1.23 3.34 6.52
Oil 0.19 0.46 7.01 1.79 33.92 32.03
Natural gas - -- 0.60 141 11.73 26.72
Hydro 0.24 0.67 2.17 4.00 6.16 6.37
power
Nuclear -- -- 0.63 0.78 1.60 5.15
power
Wind power - - -- -- - 0.14
Total 24.05 36.78} 47.67 75.19| 151.43 210.82
Net Imports 2.20 6.04| 12.66 24.63 31.69 87.85
Commercial 26.25 42.82| 60.33 99.82 1 183.12 298.67
Energy
Supply
Primary 64.13 74.38| 86.72} 108.48| 112.07 139.02
Non-
Commercial
Energy
Supply
Total 90.38 117.20| 147.05| 208.30| 305.19 437.69
Primary
Energy
Supply

Source: Planning Commission
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Table 3.5

Energy And Power Supply: Indian Scenario

2002- 2001- |2000- 1999- 1998-
2003* 2002 2001 2000 1999
Energy (MU)
Requirement | 458,777 |522,537 | 507,216 | 480,430 | 446,584
Availability 417,090 |483,350 | 467,400 | 450,594 | 420,235
Shortage(%) |9.1 7.5 7.8 6.2 5.9
Power (MW)
Peak 81,492 78,441 |78,037 |72,669 |67,905
Demand
Peak 71,520 69,189 |67,880 |63,691 |58,445
Demand Met
Shortage (%) | 12.2 11.8 13.0 12.4 13.9

* Figures from April - January
» Source: Statistical Outline of India 2003-2004 prepared by
Tata Services Limited, Dept. of Economics and

Statistics

3.4.3 Domestic Production and Consumption of LPG in India

Since the present study also aims at finding out the causes of

under-utilization of solar cooker, which is a partial substitute to

LPG, it is necessary to review the production and consumption of
LPG in India and to find the gap between the two, which is met by
imports of LPG. Table 3.6 gives the domestic production and

consumption of LPG in India from 1995-96 onwards:
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Table 3.6
Domestic Production and Consumption of LPG in India

(‘000 Tonnes)
Year Production Consumption
1995-96 1539 3922
1996-97 1598 4267
1997-98 1666 4803
1998-99 1724 5352
1999-00 2487 6421
2000-01 4088 7016
2001-02 4778 7698
2002-03 4903 8351

Source: Indian Petroleum & Natural Gas Statistics 2002-03 published by
Ministry of Petroleum and Natural Gas, Economics and Statistics Division,
Govt, Of India.

3.4.4 Sectoral use of LPG

The above table provides the details about the consumption as
well as production of LPG in India. However, LPG is consumed in
various sectors of the economy such as domestic, industrial
purposes, transport etc. And since the present study focuses on LPG
consumption for households it would be interesting to study the
domestic consumption of LPG vis-a-vis the consumption of LPG by
other sectors in India. Table 3.7 provides the information on the

sectoral use of LPG in India.
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Table 3.7

Sectoral Use of LPG in India
(‘000 Tonnes)
2000-01 2001-02 2002-03

Sector Consumption % Consumption % Consumption %
Domestic 5432 79 6067 76 6820 79
Industry 1009 14 1050 13 1105 13
Transport S 0.1 S 0.1 6 0.1
Power 2 0.0 2 0.0 3 0.0
Generation
Agriculture 3 0.0 5 0.1 4 0.0
Mining 2 0.0 2 0.0 4 0.0
Manufacturing 132 1.8 109 1.4 150 1.7
Miscellaneous 160 22 179 23 202 23
Private Party 403 5.5 418 5.3 208 24
Sales

Source: Indian Petroleum & Natural Gas Statistics 2002-03 published by
Ministry of Petroleum and Natural Gas, Economics and Statistics Division,
Govt, Of India.

From the above table it is thus concluded that the domestic
sector dominates the use of LPG and the utilization percentage is

found to record the increasing trend over the years.

3.4.5 Overview of Non-conventional Energy Sector in India

India has the distinction of being the only country in the world
to have an exclusive Ministry dealing with renewable energy
sources. During the last two decades there has been a vigorous
pursuit of activities relating to the development, trial and

induction of a variety of renewable energy technologies.
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The MNES is broadly organized into six groups:
¢ Rural Energy
¢ Solar Energy
¢ Power from Renewables
* Energy from Urban and Industrial wastes
e New Technologies

* Administration and Coordination

MNES has issued guidelines to all the States on policies for
power generation from renewables with a view to encourage
commercial developments. In the new Electricity Act, 2003 there is
a provision to generate 10% of the energy from renewable sources.
The estimated potential and the extent of exploitation as per MNES
report is given in the following table:

Table 3.8
Renewable Energy Potential and Current Achievements in
India
(As on March 31, 2003)

S.No | Source/Technologies Units | Apprx. Achievements
Potential
(A) Power from Renewables
01 } Wind Power MW 45,000 1,870.00
02 { Small Hydro Power (upto | MW 15,000 1,519.28
25 MW)
03 | Biomass MW 19,500* 484.00
Power/Cogeneration
04 | Biomass Gasifiers MW -- 53.17
05 | Energy Recovery from | MW 1,700 25.75
Wastes
06 | Solar Photovoltaic Power | MW | 20MW/sq.m 2.50
Total power from renewables MW 81,200 3,950.93
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(B) Decentralized Energy Systems

01 | Family-size Biogas Plants lakhs 120 34.40
02 | CBP/IBP/NBP/Plants Nos -- 3,902
03 | Improved Chulha Crore 12 3.52
04 | Solar Photovoltaics MW/sq.m 20
1) Solar Street Lighting Nos. -- 47,969
systems
ii) Home Lighting Nos. -- 2,56,673
Systems
i) Solar Lanterns Nos. - 5,09,894
iv) SPV Power Plants KwPp - 1,637
05 | Solar Water Heating | MSQ 140 0.70
Systems
06 | Solar Cookers
1) Box Solar Cookers Nos. -- 5,41,000
1)) Concentrating Solar Nos. - 632
Cookers
iii) Solar Steam Cooking Nos. -- 06
Systems
07 | Solar PV Pumps Nos. - 5,113
08 | Wind Pumps Nos. - 854
09 | Hybrid Pumps Nos. - 183
(C) Other Programmes
01 | Aditya Solar Shops Nos. - 35
02 | Battery Operated | Nos. - 300
Vehicles )
03 | Energy Parks Nos -- 285
04 | IREP Parks Nos -- 860

MW = Mega Watt MSQ = Million Square KM. Collector Area

KWP = Kilo Watt Peak
Source: MNES Annual Report 2001 -2002
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The launch of Kyoto Protocol was followed by the launch of the
Clean Development (CDM), which envisages
technology transfer and financial assistance from the developed

countries to the developing, to promote systems that would help

Mechanism

reduce greenhouse gas emissions. In these circumstances,
developments of renewable sources have emerged as a viable
option and this scenario argues well for India’s renewable energy
resources development.
3.4.6 Renewable Energy and Five Year Plans

A modest beginning in the development of renewable energy
technologies was made by the government during the Sixth Five
Year- Plan Period (1980-85) with an allocation of Rs.996 million.
The financial commitments over the years have been consistently
increasing. While the current utilization of renewable energy
sources is much below their potential, there have been constant
endeavors to promote the use of these technologies over the Five
Year-Plans. Table 3.9 below gives the budgetary allocation for

Renewable Energy Sources in the Five-Year Plans.

Table 3.9

Budget Allocation for Renewable Energy Sources in the Five

Year Plans (Rs. Million)
Plan Total | Solar | Wind | Biogas | Solar Improved | Others
Period PV Thermal | Stoves
VI 996 149| 150 500 - - 197
Plan
VIl 4120 270| 200]| 2000 320 400 930
Plan
Vil 8570 900| 900} 3200 800 800 1970
Plan
IX 39230 | 2750} 27501 6750 2000 1500} 18090
Plan

Source: Planning Commission Reports
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Within the budgetary framework, the government apportioned
a significant percentage of total outlay for the energy sector from
the Fifth to the Nineth Five -Year Plans. Up to Eighties, the
government, as the sole owner, undertook the entire investment in
the energy sector. Recently, the government realized that it would
not be possible for it to make the level of investments to meet the

future demands, mainly due to competing fund requirements from
the social sectors.

A policy of involving the private sector and seeking private
(domestic and foreign) investment was therefore put in place.
India’s energy sector has been linked to international
developments. Environmental concerns are both globally as well as
locally relevant. These have influenced critical changes in
strategies linked to the opening up of the energy sector to private
and multinational companies. The private sector has added about
1430 MW against the targeted 2810 in the Eighth Plan period
{Planning Commission, 1999)

The energy-environment-development interface is becoming a
major component of the government’s changing strategies. The
Ninth Plan places considerable emphasis on integrating energy,
environment and economic policy decisions for sustainable
development. Some of the key features of the changing energy

strategies through the plans are as follows:

e Ensuring greater output from existing capacities

¢ Conservation through increased efficiency

o Increased exploitation of renewable energy sources

¢ Implementation of demand management measures

o Promotion of decentralized energy systems

o Promoting research and development transfer and use of

technologies and practices for environmentally benign
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energy systems, including new and renewable energy
sources.

Realizing the need for a dedicated financing agency for
renewable energy sources, the Working Group set up by the
Planning Commission recommended the establishment of a
revolving fund tobe administered by renewable energy authority.
Accordingly, in March 1987, the Govt. of India set up IREDA as a
public limited Government Company. IREDA is the financing arm
of MNES and implementing agency of its market oriented
programmes. IREDA’s activities form an integral part of the
National Five-Year Plans and are part of the MNES Five-Year Plan.
The motto of IREDA is Energy Forever’ and its objectives are:

¢ To promote renewable sources of energy
o To provide financial support to users and manufacturers
¢ To act as a financial intermediary

e To assist in rapid commercialization.

3.4.7 Solar Thermal Energy Scenario in India — Policies of
MNES

In India, there are about 300 clear sunny days in a year and
solar energy is widely available in most of the country. India is

literally soaked in sunshine.

Under the solar thermal energy programme, solar water heating
systems, which help in saving on electricity consumption and
preventing CO2 emissions, are becoming very popular, in addition
to Solar Cooking including both for individuals and for
communities.

The policies framed by MNES are for the development of
renewable energy sector in India. These policies are discussed in

the subsequent part of this chapter.
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3.4.8 Renewable Energy Policy of MNES

A comprehensive RE Policy for all-round development of the
sector, encompassing all the key aspects, has been formulated by
MNES. The broad objectives envisaged in the policy are:

i) Meeting the minimum energy needs through RE

ii) Providing decentralized energy supply in agriculture,

industry, commercial, and household sectors in rural
and urban areas,

The policy envisages 10% of additional grid power generation
capacity to be from RE by 2012,

3.4.9 Policy for All-round Development of Renewable Energy
Policy measures aim at overall development and promotion of
RETs and applications. Policy initiatives encourage private as well
as FDI including provision of fiscal and financial incentives for a
wide range of RE programmes. Further, the procedures have
been simplified, and provide excellent opportunities for increased
investment in technology up gradation, induction of new

technologies, market-development and export promotion.

3.4.10 Foreign Investment Policy

Foreign investors can enter into a joint venture with an Indian
partner for financial and/or technical collaboration and for setting
up of RE-based power generation projects.

Proposals for up to 100% foreign equity participaticn in a joint
venture qualify for automatic approval.

Hundred percent foreign investments as equity as permissible
with the approval of the Foreign Investment Promotion Board

(FIPB) Foreign investors can also set up a liaison office in India.
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The Government of India also encourages foreign investors to

set up RE-based power generation projects on BOO basis. Various

chambers of Commerce and industry associations in India provide

guidance to the investors in finding appropriate partners.

3.4.11 Industrial Policy

The features of Industrial Policy are listed below.

MNES is promoting medium, small, mini and micro
enterprises for manufacturing and servicing of various types
of RE systems and devices. Industrial clearances are not
required for setting-up of an RE industry.

No clearance is required from Central Electricity Authority
(CEA) for power generation projects up to Rs.1, 000 million.
A five-year tax holiday is allowed for RE power generation
projects.

Soft loans are available through IREDA for RE equipment
manufacturing.

Facilities for promotion of Export Oriented Units (EOUs) are
available for the RE industry.

Financial support is available to RE industries for R & D
projects in association with technical institutions.

Import of power projects is allowed.

Private sector companics can set up enterprises to operate
as licensee or generating companies.

Customs duty concession is available for RE spares and
equipment, including those for machinery required for
renovation and modernization of power plants. Excise duty
on a number of capital goods and instruments in the RE

sector has been reduced or exempted.
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3.4.12 Policies by State Governments

A number of states have announced policy packages including
wheeling, banking, third party sale and buy-back.

Some states are providing concessions or exemption in state
sales tax and octroi. These rates vary widely from state to state for
different technologies and devices and in periodicity.

3.4.13 Fiscal Incentives (Includes Direct and Indirect Tax
Concessions)

The fiscal incentives include direct taxes - 100% depreciation
in the first year of the installation of the project, exemption or
reduction in excise duty, exemption from central sales tax, and
customs duty concessions on the import of material, components

and equipment used in RE projects.

MNES has issued guidelines to all state governments for
creation of an attractive environment for evacuation and purchase,
wheeling and banking of electrical power from RE sources. The
Ministry has urged that the states should announce general
policies for purchase, wheeling and banking of power from all

sources. Fourteen states have so far announced such policies.

The fiscal incentives applicable to RE sector are stated under

the following sub-heads:
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3.4.14 Indirect Taxes
(A) Customs Duty

i) Customs Duty: Customs duty for wind energy equipment and
components.

ii) Customs duty for Solar PV equipment and materials.
ii)) Customs duty for solar thermal equipment and systems.

iv) Customs duty for power generation plants and machinery.
(B) Excise Duty (RE devices exempt from Excise Duty)

Specified list of RE devices and systems for excise duty

concession is as follows:

e Flat plat solar collector

¢ Black, continuously-plated solar selective coating sheets
e Concentrating and pie type solar collectors

e Solar cookers

e Solar water heaters and systems

e Solar air heating systems

e Solar low pressure steam systems

¢ Solar stills and desalination systems

e Solar pumps based on solar thermal and SPV conversion
s Solar power generating systems '

e Solar crop driers and systems

e Solar lantern etc.
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3.4.15 Direct Taxes

Under Income Tax Rules following concessions are available to

the non-conventional energy sector. (The list is based on the A.Y.
2006-2007)

e Section 32

Accelerated 80% depreciation on specified RE-based devices.
e Section 80 IA

Industrial undertakings set up in any part of India for the
generation or generation and distribution of power at any time
during the period beginning on 1% day of April 1993 and ending on
the 31% day of March 2006. Hundred percent deduction from
profits and gains for first five years and thereafter 30% of the
profits and gains. This benefit can be availed for any 10
consecutive assessment years falling within a period of 15
assessment years beginning with the assessment year in which
that industrial undertaking begins generation or generation and

distribution of power.
3.4.16 Soft Loan Scheme of Solar Water Heaters

Under the Interest Subsidy Scheme of the MNES, the
designated banks provide soft loans for installation of SWHS. The
SWH financed through banks must utilize BIS (Bureau of Indian
Standards) approved solar collectors. Soft loans are available from
the branches of the designated banks. Any individual, institution,
association, small business establishment is eligible for this loan
up to 85% of the cost of the system at an interest rate of 5% (2%
from September, 2005) per annum repayable in S years. Terms of

loans under this scheme are presented in the following table:
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Table 3.10

Terms of loans under Soft Loan Scheme on SWHS

Capacity

Up to 5,000 liters of hot water at 60-80
degree per day

Loan amount

835% {90% from September,2005) of the
ex-factory or ex-showroom cost of the
system

Interest rate for soft loan

5% (2% from September, 2005)

Loan repayment period

S years

Repayment starts at 3 months after the release of funds to
the consumers

Penalty for defaulted | For defaulted loans, banks may charge

loans penal interest @ 2% over and above the
stipulated interest rate.

Eligibility for loan Any individual, institution, association,

business establishment etc.

The names of the designated banks and their area of operation

is given in the following table:

Table 3.11
Banks under Soft Loan Scheme and Area of Operation
Name of the Bank Area of Operation
Canara Bank Pune, Kolhapur, Satara, Sholapur,

Srigonda,(Also includes 54 branches all

over India from other states)

Punjab National Bank

All branches in the country

Union Bank of India

All branches in Maharashtra State (Also
includes all branches in U.P. and 45

branches from other states in India.

Andhra Bank All branches in the country
Bank of Maharashtra All branches in the country
Punjab & Sind Bank All branches in the country

Syndicate Bank

All branches in the country
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3.4.17 MNES Financial Incentives for Solar Cookers

(A) Promotional Scheme

In order to promote the sale of solar cookers throughout India
MNES provides assistance to the end users through the State
Nodal Agencies. Incentive to State Nodal Agencies (MEDA in
Maharashtra) and associated promoters for promotional

activities/service charges is given as shown in the following table:

Table 3.12
Promotional incentives for sale of solar cooker

Type of Solar Cooker sold Incentive per cooker to SNA if
sale is made through their own
outlets

ISI marked box solar cooker Rs.200

Non-ISI box solar cooker but|Rs.100

approved by test centers

(B) Support to reputed NGOs/universities/institutions etc.

The financial support up to a maximum of Rs.1.5 lakhs,
towards organization of promotional activities like publicity,
cooking demonstrations/ competitions/ seminars/ workshops,
evaluation studies, development of improved models, etc. on solar
cookers based on specific proposal received from them in the
prescribed format is given. This support is also extended to SNAs
for organizing workshops / seminars / training programmes/

business meets on solar cookers.
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(C) Support to manufacturers for taking BIS approval

Support to manufacturers for taking BIS approval is given in
the form of reimbursement of BIS fee directly by MNES on 100%

basis during 18t year and on 50% basis during further years of 10t

Plan.

(D) Financial support on installation of Concentrating Solar

Cookers

Financial support by MNES on installation of Concentrating
Solar Cookers are given in the following table:

Table 3.13
Financial support on installation of concentrating solar
cookers

Type of solar|Support to users Service charges to SNA
cooker
Dish Solar | 50% of total cost, { Rs.250 per cooker
Cooker(Minimum | limited to Rs.2, S00
Diameter 1.4 m) Per cooker
Community Solar | 50% of total cost, | Rs.2, SO0 per cooker

Cooker for Indoor

limited to Rs.25, 000

Cooking per cooker
Solar steam | S0% of eligible |1 to 2% of MNES support
cooking system capital cost, as|depending on the system

agreed upon by the
MNES

capacity

For solar steam cooking systems the support is also made available if

they are used for other applications also like drying, sterilization,

water pasteurization besides cooking.
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E Aditya Solar Shops

E.1 Establishment of shops owned by  State

Governments/agencies

Non-recurring grant : Rs.5 lakhs for construction/ purchase
And furnishing or Rs.3 lakhs for

renovation including rent for one year.

Recurring grant : Rs.0.50 lakhs per year for 2 years
Grant for inauguration : Up to Rs.35,000

E.2 Establishment of private Aditya Shops/Solar Counters

Rs.50,000 per Aditya shop and Rs.20,000 per solar counter, as
a one time grant for meeting the expenditure on furnishings and
fittings, sign boards etc.

E.3 Publicity of Aditya Shops

Rs. 50,000 per year to a maximum of Rs. 10 lakhs to each

state.
3.4.18 Conclusion

All the above schemes of MNES are aimed at encouraging
maximum use of RETs. The schemes are in the nature of Fiscal
Benefits (Direct and Indirect Tax Benefits) as well as various
subsidies either to the manufacturers or users of the solar energy
devices. However, in my study it is found that many people are not
aware of such schemes, and therefore, there as un urgent need to
increase the awareness of such schemes by proper media

coverage.
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3.5 Overview of NRSE sector in Maharashtra: Role of MEDA
During the last two decades, there has been a vigorous pursuit
of activities relating to the development, trial and induction of a
variety of renewable energy technologies. The Ministry of Non-
conventional Energy Sources, Government of India provides the
financial assistance depending upon the projects and schemes. In
Maharashtra, Maharashtra Energy Development Agency (MEDA)

implements the programmes covered under NRSE.

For about one decade since its inception, MEDA did extensive
work in the field of renewable energy focused in rural areas on
stand-alone devices. Energy conservation work was also taken up
in 384 industries in the State.

The performance in respect of the Solar Thermal Programme
implemented by MEDA is shown in table 3.14 below

Table 3.14
Performance of Solar Thermal Schemes implemented by MEDA
Sr.No Item During Cumulative up
2003-04 | to March, 2004
01 | Solar cookers sold (NOs) 970 47,257
02 | Total capacity of solar 7.7 58.2
systems (Lakh liters per
day)
03 | Solar desalination 00 954
systems installed (Nos.)
04 | Solar Photovoltaic 300 8,977
Lanterns installed (Nos.)
05 | Solar PV Battery Chargers 00 310
distributed (Nos.)
06 | Solar PV sprayers 00 179
supplied (Nos.)

Source: Economic Survey of Maharashtra 2004-05
Published by Director of Economics and Statistics,

Maharashtra Government
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3.6 CONCLUSION

Solar energy devices have been distributed in the field since
last 15 years. Initially it passed through research and development
stage. The next stage was optimization and field application. Field-
testing of many devices finally proved that certain items could be
made commercially viable while some of them still need the cost
optimization although they are technically mature. The initial
hesitation of common public has now turmned into the confident
use of renewable energy devices. Confidence level has increased to
such an extent that even private investors are ready to invest in
the renewable energy projects at a larger scale. To achieve this

purpose, MEDA has been acting as an eflective catalyst.
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