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Chapter 1

Introduction

1.1 Introduction

The world today is very much advanced in terms of technology, economic
status, standard of living and industrial growth. As a result, energy needs are also
increasing day by day. Electricity is the popularly used form of energy but it is not
independently present in nature and cannot be stored on a large scale. Electricity is
generated in power plants using thermal sources (with fossil fuels viz. coal, gas and
oil), hydro, nuclear and non-conventional energy sources like solar energy, wind

energy etc.

According to the Global Energy Statistical Year Book 2017, world’s total
electricity generation is 24816 TWh. China is the world’s largest producer of
electricity (6529 TWh), United States is the second largest producer (4251 TWh) and
India stands third (1541 TWh). China stands first among the countries in case of
electricity consumption (Electricity Consumption of China is 5,683 TWh while the
world total is 20917 TWh). The rapid economic development and mass electrification
programmes in the Non-OECD (Organisation for Economic Co-operation and
Development) Asian countries like India, Malaysia, Thailand, Indonesia etc. increased
the total electricity consumption while energy management in Russia, Japan etc. has
led to a fall in their electricity demand.

The current levels of energy production and consumption are not sustainable.
In the year 2014, the United Nations General Assembly declared the period 2014-
2024 as the UN Decade of Sustainable Energy for All. In 2015, the UN General
Assembly adopted the 2030 Agenda for Sustainable Development and its aim was to

“ensure access to affordable, reliable, sustainable and modern energy for all".

In India, Electricity is a concurrent subject and appears as the 38"item in List
Il (seventh Schedule) of the Indian Constitution. The Ministry of Power is mainly
responsible for the power development activities in the country.
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During the period of 1950-1985, electricity generation in India was lower than
that of developed nations. But from 1990 onwards India had an accelerated growth in
the generation of electricity. During the last five years i.e, from 2012 to 2017 there
was an increase in power generation using coal and renewable energy sources

compared to the power generation using oil, natural gas and hydropower plants.

As per the data given by Ministry of Power, Govt. Of India, India’s total
installed capacity as on 31.12.2017 is 330,861 MW. India’s overall generation of
electricity has increased from 1173.458 BU (2014-15) to 1173.603 BU (2015-16) and
to 1242.010 BU (2016-17). India’s electricity requirement is 1142929 MU and
availability is 1135334 MU for 2016-17.

In the case of Kerala, the peak demand for electricity is 4132 MW and the
peak met is 3996 MW as per the reports of Central Electricity Authority (2016-17).
Kerala State Electricity Board Ltd. is engaged in the generation, transmission and

distribution of electricity.

1.2 The Research Problem

Kerala is not self-sufficient in the case of electricity. Power crisis is one of the
serious problems faced by the state today. This serious issue of power crisis should be
tackled to ensure Kerala’s economic, social and industrial development. The state
depends mainly on its hydro potential for electricity since it does not have sufficient
fossil fuel reserves. The supply of electricity is not increasing compared to the
demand for electricity. Capacity additions are not easily possible due to public
protests against new power projects. The fossil fuels used for electricity generation is

harmful for the environment. The solution for these problems is energy management.

In Kerala, the electricity consumption of subsidised domestic category of
consumers accounts for around half of the total energy consumed. The peak demand
in the state is almost twice the off-peak demand. The average load factor is lower in
the winter season as compared to the summer season. During the summer season load
shedding is imposed to meet the demand variation. In order to meet the peak demand
more investment is required in the power system. But this additional capacity created

for meeting the peak demand remains idle during the off-peak periods. As a result of



the enactment of various laws for environment protection, strict rules for the
protection of flora and fauna and due to public protests, many of the proposed
hydroelectric projects were given up and electricity had to be purchased at higher
cost.

Since increase in the supply of energy is not an easy task, the idea is to tackle
the problem from the demand side. At this juncture, it is relevant to analyse the
various aspects of Demand Side Management. Demand Side Management helps the
utilities to avoid or delay generating capacity additions and power purchase at higher
costs by bringing down the demand. DSM measures are essential for providing
quality, reliable and affordable power for all categories of consumers. This increases
the performance of utilities and customer satisfaction. Moreover the energy savings
attained through Demand Side Management could be distributed to high-end
consumers such as commercial and industrial sectors, which would pay higher rate for
this compared to domestic consumers. DSM also reduces the negative impact of

power plants on the environment and ensures sustainable consumption of energy.

Demand Side Management (DSM), also known as Energy Demand
Management is the modification of demand for electricity through behaviour
modification of consumers. For this, demarketing strategies are being used by the
utilities. The promotion of Demarketing Strategies among the consumers is
considered to be the first option available for DSM. Demarketing is marketing in
reverse; electricity utilities usually use this strategy in the situations of over demand
for electricity. Demarketing in its various forms is used throughout the world to attain

the goal of Energy Demand Management or Demand Side Management.

The study is of great significance because like marketing strategies,
demarketing strategies and consumer behaviour is equally important in the area of
services marketing. Different studies conducted so far mainly deals with the supply
side variables of the energy management. Moreover demand side variables are
controllable by the utilities as compared to the supply side variables. From the
literature review, it is revealed that no systematic study has been conducted in this

area and hence the researcher has taken it as the research problem.



The present work investigates into the following aspects of the research problem:

e The demarketing strategies implemented by Kerala State Electricity
Board Limited in the domestic sector of Kerala for the promotion of
Demand Side Management

e The influence of demarketing strategies on the domestic consumer
behaviour leading to Demand Side Management

e Financial viability of the energy efficient lights and fans used by the
domestic consumers

e The trends in the electricity consumption in Kerala

e The level of perception of the domestic consumers regarding Demand
Side Management

e Impact of Demand Side Management on the future electricity

consumption

1.3 Scope of the Study

The present work is a study on the Demand Side Management adopted by
Kerala State Electricity Board Ltd. The study is confined to the domestic category of
consumers of KSEB Ltd. In the case of this category of consumers, voluntary options
are better than mandatory programmes. Technology deployment in the domestic
sector is not feasible as it results in more cost with less benefit. In the case of other
categories, (industrial and commercial consumers) Energy Conservation Building
Code and other norms are almost mandatory, not voluntary. Moreover the electricity
saving potential is high in the case of domestic category of consumers as compared to
other categories, according to the report of the expert committee of Kerala State
Planning Board. In this work, the consumption pattern of electricity is analysed. The
dimensions of Demand Side Management namely energy conservation, energy

efficiency and load management are also dealt with.



Demand Side Management can be attained only through a modification of
consumer perception and behaviour. This study attempts to examine the exposure of
domestic consumers towards the demarketing strategies implemented in Kerala for
promoting Demand Side Management and the influence of these strategies on their
electricity usage behaviour. The four P’s of demarketing namely Product, Price, Place
and Promotion are analysed for this. Cost Benefit Analysis of Demand Side
Management is also made with special reference to energy efficient lights and fans.
There is further scope for research in analysing the cost and benefit of other
demarketing strategies. The role played by the Agency for Non-conventional Energy
and Rural Technology (ANERT) and Energy Management Centre (EMC) in energy
management is also examined. The perception of the domestic consumers towards
DSM and the problems faced by the consumers in practising DSM are analysed and

recommendations are given.

1.4  Objectives of the Study

The main objective of the study is to analyse the Demand Side Management in
the Electricity Sector of Kerala. Hence the demand for electricity, strategies for the
promotion of Demand Side Management, perception and behaviour of the domestic
consumers towards the promotion of DSM, Cost Benefit Analysis of DSM and

barriers to the implementation of DSM are analysed.

In order to attain the main objective, the following specific objectives are stated:

1. To examine the demarketing strategies implemented by Kerala State
Electricity Board Limited for the promotion of Demand Side Management

among the domestic consumers

2. To analyse the effect of demarketing strategies on the domestic

consumer behaviour towards electricity

3. To conduct a ‘Cost Benefit Analysis’ of Demand Side Management
with special reference to energy efficient lights and fans in the domestic

sector of Kerala



4. To assess the trends of electricity consumption of the domestic

consumers of Kerala State Electricity Board Limited

5. To study the level of perception of the domestic consumers of Kerala
State Electricity Board Limited regarding the promotion of Demand Side

Management

6. To analyse the effect of Demand Side Management measures on the

future electricity consumption

1.5 Research Hypotheses
In accordance with the objectives, the following hypotheses were formulated.

Ho.1: Demarketing strategies of KSEB Ltd. have no significant effect on the domestic

consumer behaviour towards electricity.

Ho.2: There is no significant association between the location of residence and the use

of lighting appliances.

Ho.3: There is no significant association between the location of residence and the use

of ceiling fans.
Ho.4 : The electricity saving potential in the households of Kerala is not significant.

Ho5: There is no significant association between the size of the household and the

level of electricity consumption

Ho.6: There is no significant association between the location of residence and the

level of electricity consumption.

Ho.7: There is no significant association between the location of the residence and the

use of alternative sources of energy.

Ho.8: There is no significant association between the type of building and the level of

electricity consumption.



Ho.9: There is no significant association between the type of roofing of the building

and the level of electricity consumption.

Ho.10: There is no significant relationship between the income level and the

expenditure for electricity of the domestic consumers of KSEB Ltd.

Ho.11: Awareness of the domestic consumers regarding Demand Side Management is

not significant.

Ho. 12: Opinion of the domestic consumers regarding Demand Side Management is
not significant.

Ho.13: Problems confronted by the domestic consumers in practising Demand Side
Management is not significant.

Ho.14: There is no significant difference between the rural and urban consumers in the

level of perception regarding satisfaction in practising Demand Side Management.

Ho.15: Load Management Measures have no significant effect on the future electricity

consumption.

Ho.16 : Energy Efficient Measures have no significant effect on the future electricity

consumption.

Ho.17: Energy Conservation Measures have no significant effect on the future

electricity consumption.

1.6 Research Methodology

“A Study on the Demand Side Management (DSM) Adopted by Kerala State
Electricity Board Limited” is the title of the present study which is both descriptive
and analytical. It is descriptive because, it collects descriptive data that describes the
characteristics of population. The study is also analytical because hypotheses were
formulated and tested with the appropriate statistical tools. In order to analyse

Demand Side Management, both the qualitative and quantiative methods are used.



1.6.1 Period of the Study

The secondary data for a period starting from 2006-2007 to 2016-17 is
analysed in the study. The study was carried out from January 2014 onwards.
Interview Schedule was prepared by August 2016 and data collection was completed
in September 2017.

1.6.2 Sources of Data

Both the Secondary and the Primary Data are used for the study. The
Secondary data sources comprises of Reports and Publications of Government
organisations like Central Statistical Organisation, Kerala State Planning Board,
Kerala State Electricity Board Ltd., Agency for Non-Conventional Energy and Rural
Technology, Energy Management Centre, Central Electricity Authority and the
Ministry of Power. In addition to this, related articles in reports, journals, magazines
and websites are also used.

Primary data collection methods were used to study the demographic profile,
electricity usage pattern, scope for DSM, perception and the problems of the domestic
consumers. Interviews with the experts in the field and Interview Schedules for

domestic consumers are the survey techniques used in the study.

1.6.3 Interview Schedule Design

Structured Interview Schedule for domestic consumers is used for the primary
data collection in the present study. The questions are standardised and the responses

are limited to fixed alternatives. Likert’s five point scale is used for the study.

Part A-DP.1. To DP.11

This part relates to the demographic profile of the domestic consumers.

Part B—CP.1 To CP.11

This part of the Interview Schedule deals with the consumption pattern of the

domestic consumer



Part C -DS.1 To DS.11

This part is to survey the exposure of the domestic consumers towards the
demarketing strategies and the effect of the demarketing strategies on the domestic

consumer behaviour.

Part D-DSM 1 To DSM V1

This part is meant to study the consumer perception towards DSM and it
collects the details regarding the willingness to practise DSM. In addition to this, an
unstructured Interview Schedule for KSEB Ltd. was also used in the study for

collecting qualitative data.

1.6.4 Variables of the Study

This part of the chapter deals with the objectives, components, variables and
sub variables of the study. The first objective is to examine the demarketing strategies
implemented by KSEB Ltd. for the promotion of Demand Side Management among
the domestic consumers. For this, a qualitative analysis was carried out. After that, the
domestic consumer exposure towards various demarketing strategies of KSEB Ltd. is
analysed quantitatively.

Table 1.1
Variables of the Demarketing Strategies

Variable Components of the study

e Demarketing Mix implemented in the Kerala’s

Demarketing Electricity Sector

e Domestic consumer exposure towards various
demarketing strategies of KSEB Ltd.

strategy

The second objective is to analyse the effect of ten demarketing strategies
(independent variables) on the domestic consumer behaviour towards electricity

(dependent variable).




Table 1.2

Variables of the Effect of

Demarketing Strategies

Independent Variables

Dependent Variables

1.Energy Education Programmes

2. Public Awareness Campaigns

3. Sponsored Programmes/ Advertisements

4. Increase in Tariff Rates

. CFL /LED Distribution

Domestic Consumer Behaviour

. Promotion of BEE Star Rated Equipment

Towards Electricity

. Retrofitting Energy Efficient Equipment

8. Promotion of Alternative Sources

9. Load Shedding

10. Statutory Measures

Third objective is to conduct a ‘Cost Benefit Analysis’ of Demand Side

Management with special reference to energy efficient lights and fans in the domestic

sector of Kerala. The electricity saving potential of retrofitting energy efficient fans

and lights is analysed.

Table 1.3
Variables of the Cost Benefit Analysis

Variable

Components of the study

Energy Efficient Fans

Pay Back Period

Net Present Value

Super Efficient Fans

Internal Rate of Return

Benefit Cost Ratio

Energy Efficient Lights

Sensitivity Analysis

Usage Pattern of Lights And Fans

Saving Potential
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The fourth objective is to assess the trends of electricity consumption of the

domestic consumers of Kerala State Electricity Board Limited. For this, the

consumption pattern, demographic profile and the scope for DSM in the residential

sector is analysed.

Table 1.4

Variables of the Electricity Consumption Pattern

Variable Components of study
Socio- Gender
Demographic | Age
Profile of the | Educational qualification
Respondents | Number of family members
Location of residence
Monthly family income
Type of building
o Type of roofing
Electricity )
_ Area in square feet
consumption of the i _ i
_ Consumption | Level of electricity consumption
Domestic .. .
Pattern Electricity consumption pattern of households
Consumers ) o
Expenditure pattern for electricity
Type of connection
Connected load
Scope for Use of alternative sources
DSM Time span of electrical home appliances

Time of high use of the electrical home

appliances

The fifth objective is to study the level of perception of the domestic consumers of

Kerala State Electricity Board Limited regarding the promotion of Demand Side

Management.
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Table 1.5
Variables of Consumer Perception

Variable Components of the study

Consumer Perception Factors considered while  purchasing

electrical appliances

Awareness

Opinion towards DSM

Level of satisfaction

Problems in practising DSM

The sixth objective is to analyse the effect of Demand Side Management
measures on the future electricity consumption. For this, the effect of load
management, energy efficiency and energy conservation measures on the future

electricity consumption is analysed.

Table 1.6
Variables of the Effect of Demand Side Management Measures

Independent Variables Dependent Variables

1 .Energy Conservation Measures

2. Energy Efficiency Measures Future Electricity Consumption

3. Load Management Measures

1.6.5 Pretesting

The draft interview schedule was given to the experts in the field of research,
to get content validity. To find out the reliability and validity of the Interview
Schedule, a preliminary survey was conducted. Draft Interview Schedule was given to

80 domestic consumers belonging to Ollur electrical sub division of KSEB Ltd.,
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Thrissur. The reliability of the measurement scales was tested using Cronbach’s

Alpha Reliability Coefficient.

Table 1.7
Reliability Statistics
Variables Alpha Value Internal
consistency
Energy Education Programmes 0.723 Acceptable
Public Awareness Campaigns 0.714 Acceptable
Sponsored programmes / Advertisements | 0.756 Acceptable
Increase in Tariff Rates 0.813 Good
CFL /LED Distribution 0.766 Acceptable
Promotion of BEE Star Rated Equipment | 0.830 Good
Retrofitting Energy Efficient Equipment | 0.855 Good
Electricity Saving Potential 0.729 Acceptable
Promotion of Alternative Sources 0.791 Acceptable
Load Shedding 0.844 Good
Statutory Measures 0.738 Acceptable
Effectiveness of Demarketing Strategies | 0.786 Acceptable
Level of Satisfaction 0.754 Acceptable
Behavioural Intention 0.828 Good
Consumer Awareness 0.905 Excellent
Consumer Opinion 0.817 Good
Problems in Practising DSM 0.828 Good
Reduction in the Electricity Consumption | 0.896 Good
1.6.6 Validity

Validity of the study is concerned with the extent to which an instrument
measures what it is intended to measure. It includes content validity and construct
validity. Content validity of the study was ensured with the help of academicians and
experts in the field. Construct validity can be divided into convergent validity and
discriminant validity. Convergent validity ensures whether the two measures that

should be theoretically related are infact related. Discriminant validity checks whether
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two measures that are theoretically not correlated are infact differentiated. Construct

validity was ensured through Confirmatory Factor Analysis.

1.6.7 Test for Normality

Kolmogorov Smirnov test was used to test the normality to apply parametric
tests. The test was conducted to check whether sample was drawn from normal
population. Null hypothesis was that sample data is not different from the normal.
Since the probability values were greater than 0.05, the null hypothesis was accepted.
On the basis of the pilot study, modifications were made and a final form of

standardised Interview Schedule was prepared.

1.6.8 Sample Design

As the objective of the research is to analyse the Demand Side Management
adopted by the Kerala State Electricity Board Ltd. and to study its influence on the
domestic consumer behaviour in Kerala, the sample is selected from the 25 electrical
circles of KSEB Ltd. Four electrical circles are selected at random from the 25

electrical circles (clusters). Cluster sampling method is used for the study.

Kerala State Electricity Board Limited comprises of three profit centres
namely Generation Profit Centre (GPC), Transmission Profit Centre (TPC) and
Distribution Profit Centre (DPC). The operations of distribution profit centre of KSEB
Ltd. are carried out through four zones namely South, Central, North and North

Malabar Region.

Table 1.8
Sampling Frame
Region | Headed by Number  of | Circles selected for
Ele. Circles the study
North Chief Engineer (Distribution North) 7 Kozhikode
North Chief Engineer 4 Kannur
Malabar | (Distribution North Malabar)
Central | Chief Engineer (Distribution Central) | 7 Ernakulam
South Chief Engineer (Distribution South) | 7 Thiruvananthapuram
Total 25 4
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One electrical circle each is selected from north, north malabar, south and central

zones of KSEB Ltd. to make the sample more representative.

1.6.9 Sample Size

The population of the study is 93,84,957 domestic consumers, while the total
number of consumers of KSEB Ltd. is 1,19,94,816 (Power Sytem Statistics 2016-17).
Domestic consumer means a household (a domestic connection). Sample size for the
study was calculated as 666. From each circle, 200 domestic consumers are selected.
Thus a total 800 domestic consumers are selected for the study. A total of 800

Interview Schedules were issued out of which 783 were received completed.

Table 1.9
Sample Size
Sample Size (cochran’s formula) 666
Confidence level 99%
Margin of error 5%
Number of Interview Schedules issued 800
Number of Interview Schedules returned filled 783

Sample size for the present study is 783 domestic consumers

The difference or error that arise when we draw inferences about population
parameters from the statistic is known as sampling error or level of precision.The

level of precision in this study is 5%.

The degree of confidence or risk level is taken as 99% which means if 100
samples are taken from the same population, then 99 out of the 100 samples will
provide an estimate within the precision.The degree of variabilty in the study is 50%.
It is the distribution of attributes in the population. The formula for calculating the
sample size by Cochran (1977) and Sarmah and Choudary (2013) is given below :
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Sample Size =

Z is the Critical value of desired confidence level, (2.58)
p is the proportion of attribute,(0 .5)

qis1l-p

e is the desired level of precision,(.05)

The Sample Size is 666

1.6.10 The Tools and Techniques Used for the Study

The data collected were analysed using appropriate statistical tools as described

below :

a. Mean and Percentage

Mean provides a single value to represent the characteristics of the whole
group. Percentage represents the data as percent (part of 100). Mean and percentage
were used to analyse the consumption pattern of the domestic consumers in Kerala
using secondary and primary data.

b. Garrett Ranking

Henry Garrett Ranking method was used to find out the most significant factor
considered by the domestic consumers while purchasing the home appliances. The
percentage score was calculated and converted into Garrett scale values using Scale
Conversion Table. The total scores of each rank for every factor and mean score was

calculated to know the order of preference given by the respondents for the factors.

c. Independent Sample ‘t’ test

Independent sample ‘t’ test is used to compare two groups to know whether

there is any significant difference between the two groups. In the present study, the

16



tool was applied to test the significant difference in the level of satisfaction in

practising DSM between the rural and urban domestic consumers of KSEB Ltd.

d. One Sample ‘t’ Test

One sample‘t’ test is used to test whether the mean of the sample differ
significantly from the population mean. In the study, the tool is used to test the
significance of electricity saving potential of the households, awareness and opinion
of the domestic consumers regarding DSM and the problems faced by the domestic

consumers in practising DSM.

e. Chi-Square Test of Independence

Chi square test of independence is used to test whether two variables are
independent of each other. In the present study the test is used to analyse the
significance of association between the demographic profile and level of electricity
consumption and the location of residence and the usage of lighting appliances and

ceiling fans.

f. Correlation

Correlation is used to analyse the relationship between two variables.
Coefficient of correlation varies between -1 (perfectly negative correlation) and +1
(perfectly positive correlation). In this study, the income level and the expenditure for

electricity of the domestic consumers of KSEB Ltd. is analysed using correlation.

g. Multiple Regression Analysis

Multiple Regression Analysis is a method for studying the relationship
between a dependent variable and two or more independent variables. In this study the
multiple regression analysis for domestic consumer behaviour towards electricity ()
was performed with 10 independent variables of demarketing strategies of KSEB Ltd.
like Energy Education Programmes, Public Awareness Campaigns, Sponsored
Programmes and Advertisement, CFL/LED Distribution, Retrofitting Energy Efficient
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Equipment, Increase in Tariff Rates, Promotion of BEE Star Rated Equipment,

Promotion of Alternative Sources, Load Shedding and Statutory Measures.

h. Structural Equation Modelling

Structural Equation Modelling is a multivariate analysis technique used to
analyse the relation between measured variables and latent constructs. In this study
SEM is used to analyse the effect of Demand Side Management measures on the

future electricity consumption.

Statistical packages used in the study are IBM SPSS Statistics 20.0 (Statistical
Package for social sciences), SPSS Amos 20.0 (Structural Equation Modeling

software) and excel 2007.

1.7 Operational Definitions

The process of demand reduction is called ‘Demarketing’ or ‘Demand Side
Management’ by many marketing practitioners and academicians. Some authors
consider Demarketing and DSM as similar terms, while others think that
‘Demarketing’ leads to ‘Demand Side Management’. The researcher has used
demarketing strategies as a means to promote Demand Side Management by
influencing the consumer perception and behaviour. Important terms and concepts

used in the study are given below:

a)  Demand Side Management

Demand Side Management or Energy Demand management means managing
the demand variables of energy. DSM is not simply reducing demand. Eventhough
there are various dimensions for the concept of DSM, only those aspects that are
widely practised in Kerala like Load Management, Energy Efficiency and Energy

Conservation are included in the present study.

b) Load Management

Load management includes Demand Response, Load Shedding and Load
Shifting. Demand response means adjusting the usage pattern in response to the
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feedback of their electricity use. Load shedding is a deliberate reduction of load in a
particular region in the form of powercuts or voltage reduction by the supplier of
electricity. Load shifting means changing the use of electricity from peak hours to off-
peak hours.

¢) Energy Conservation

Energy Conservation means reducing the use of electricity. It means less

comfort or discomfort or no use of an energy service.

d) Energy Efficiency

Energy Efficiency means optimum utilisation of electricity through
technological changes. It refers to availing the same service and comfort with less cost

and without wastage

e) Demarketing

Marketers have to manage the demand for goods and services. Different
demand situations require different marketing strategies. Demarketing is the strategy
used in the situation of over demand. Demarketing refers to the use of marketing
techniques to change the consumer perception and behaviour towards electricity, in
order to reduce the demand. Electricity utilities use the tools of marketing - Product,
Price, Place / Physical Distribution, and Promotion to establish Demarketing. In the
present study, ten Demarketing Strategies adopted in the Electricity Sector of Kerala
are identified and used. They are Energy education programmes, Public awareness
campaigns, Sponsored programmes/Advertisements in various media, Increase in
tariff rates and slab system (Differentiated pricing and price hike), CFL /LED
distribution, Promotion of BEE star rated equipment, Retrofitting Energy efficient
equipment, Promotion of alternative sources, Powercuts/Load shedding and Statutory

measures.

f) Kerala State Electricity Board Limited

Kerala State Electricity Board Ltd. is the public utility responsible for

generation, transmission and distribution of electricity in Kerala. Energy Management
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activities are carried out by KSEB Ltd. in association with other organisations and

agencies.

g) Domestic Consumers of KSEB Ltd.

Domestic Consumer is a person who is a ‘Low Tension Consumer’ supplied
with electricity for his own use by the Board at low or medium voltage and belongs
to LT 1A (Low Tension 1 A) category and whose average monthly consumption is
less than 500 kwh.

h) Consumer Perception

Consumer behaviour to a large extent is influenced by the perception of
consumers. Consumer perception means how a consumer receives and interprets a
situation, or stimuli through six senses which activates his thinking process leading to
action. In the present study, consumer perception means the perception of domestic
consumers of KSEB Ltd.

)] Household

Household means individuals related or unrelated, who occupies a housing
unit. This term is different from the term ‘Family’. A family means two or more
individuals who are related to each other by blood, adoption, marriage and by residing

together. Households constitute the residential or domestic sector.

]) Consumer Behaviour

Consumer behaviour towards electricity means the time, pattern and trends of
electricity usage. Consumer behaviour is a very important concept because it is the

core of Demand Side Management.

k)  Cost Benefit Analysis
Cost Benefit Analysis of energy efficient lights and fans is made to analyse the
benefits expressed as savings in electricity bill against the cost of replacing or

installing energy efficient lights and fans.
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1.8  Limitations of the Study

1. The present work makes a Cost Benefit Analysis of energy efficient lights and
fans only. Financial benefits of other DSM measures are not considered in the

present study.

2. The social and environmental impacts of DSM are not analysed in detail in the

study.

3. KSEB Ltd. carries out the Demand Side Management activities in Kerala with
the support of various agencies. In the present study only the role of EMC and
ANERT are considered.

1.9 Scheme of the Work

Chapter 1: Introduction

The first chapter consists of Introduction, Research Problem, Scope of the
Study, Objectives of the Study, Research Hypotheses, Research Methodology,

Operational Definitions, Limitations of the study and Chapterisation.

Chapter 2: Review of Literature

The Second chapter consists of review of related works. Relevent literature
related to the Concept of Demand Side Management (DSM) and Techniques for
DSM, Demarketing Strategies adopted for the Promotion of DSM, Energy
Management in India — Cases from different states, Kerala’s Power Sector and
Consumer Behaviour towards Electricity, Consumer Perception and Consumer
Behaviour, Energy Saving Potential, Energy Efficiency, Cost Benefit Analysis and
use of Alternative Sources and Problems in implementing DSM are reviewed and the
research gap is identified.

Chapter 3: An Overview of the Electricity Sector

The third chapter consists of an overview of the Electricity Sector of India and Kerala.
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Chapter 4. Demarketing Strategies Implemented by the Kerala State Electricity Board
Limited

The fourth chapter consists of theoretical framework of ‘Demand Side
Management’ and ‘Demarketing’, Demarketing Strategies implemented by Kerala
State Electricity Board Ltd. for the promotion of DSM and the effect of Demarketing
Strategies on the Domestic Consumer Behaviour towards Electricity.

Chapter 5: Cost Benefit Analysis of Demand Side Management

The fifth chapter consists of a ‘Cost Benefit Analysis’ of energy efficient

lights and fans in the Domestic Electricity Sector of Kerala.

Chapter 6: Perception of the Domestic Consumers of Kerala State Electricity Board

Limited towards Demand Side Management

The sixth chapter makes an analysis of Socio-Demographic Profile,
Consumption Pattern of Electricity, Scope for Demand Side Management, Consumer
Perception towards Demand Side Management and the Problems faced by the

domestic consumers in practising Demand Side Management.

Chapter 7: Findings, Conclusion and Recommendations

The seventh chapter presents the findings and conclusions based on the study
made in the previous chapters. Recommendations and the scope for further study is
also presented.
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Chapter 2

Review of Literature

2.1 Introduction

The present work is a study on Demand Side Management (DSM) adopted by
Kerala State Electricity Board Ltd. The different aspects of DSM namely, promotion
strategies, consumer response, impact and constraints are included in the study. The
analysis of cost and benefits is also an inevitable part of the study. The researcher
makes an attempt to review all the related studies to identify the research gap. Thus

the related studies made so far are divided into the following heads.

a) The Concept of Demand Side Management (DSM)
b) Energy Management in India
c) Consumer Perception and Consumer Behaviour

d) Dimensions of Energy Management

The first part, namely, the Concept of Demand Side Management (DSM)
comprises of the review of studies related to the concept of DSM, techniques for
DSM and the Demarketing Strategies adopted for the promotion of DSM. The second
part deals with the review of DSM cases from different states in India, including
Kerala’s Power Sector. The third part involves Consumer Perception and Consumer
Behaviour towards electricity. The fourth part involves the review of various
dimensions of Energy Management namely, Energy Saving Potential, Energy
Efficiency, Cost Benefit Analysis, Use of alternative sources and Problems in
implementing DSM.

2.2 The Concept of Demand Side Management (DSM)

Alsamydai (2015) explains the Ostensible Demarketing strategies and its
ability to improve the image of the product in the minds of customers. The study
analyses the various methods like decreased offer, increased price, limited distribution

and limited advertisement. The influence of these ostensible demarketing methods on
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the customer perception towards product quality and how they improve the reputation
of products in the minds of customers are analysed. The information was collected
using primary exploration study from 312 customers for constructing and designing a
study model.

Bradley and Jim (2013) state that demarketing is the deliberate attempt by the
marketers to reduce demand for a product by using the same tools as are normally
used to increase demand. They observe that social marketing is the motivating factor
for demarketing, especially in government departments. Demarketing is the only
solution used in the situations of limited supply or to avoid undesirable customers.
The authors also analyses the potential and limitations of the concept of demarketing.

Cheng (2005) tries to identify energy efficiency strategies and load reduction
strategies implemented for DSM in the Shadong Province of China. The technologies
used and policy options for carrying out DSM are also studied. The study also
examines how to achieve substantial reductions in electricity demand through DSM
by developing a computer-based modelling tool and long-term projections for demand
analysis. The recommendations regarding DSM policies include management of
temperature sensitive loads, improving building technology and appliance efficiency,
adopting load management and behavioural management strategies, urbanization

policy management etc.

Dabur et al. (2012) reviews the concept of Demand Side Management,
objectives, different types of DSM measures and problems confronted in
implementing DSM. Authors also point out that the promotion of DSM is influenced
by the policies taken and subsidies provided by the government, and the incentives
provided by utility companies to consumers who are using non-conventional energy
sources. Awareness about demand management, motivation and research in the area

will provide prospects for developments in DSM in the future.

Dadzie (1989) analyses the relationship between economic shortages and
demarketing activities adopted in six African countries. Author outlines the different
methods that the firms should use to adapt their marketing programmes according to

the shortage marketing environment. The marketing activities during the period of
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over demand or shortages are also significant. The data for the study was collected

from the firms in the six African countries using mailed questionnaire.

Gallagher (1994) states that, ‘demarketing’ is the term used by many
academics for the process of demand reduction while many marketing practitioners
call it as ‘Demand Side management’. Author cites the example of Electric utilities
trying to encourage energy conservation. The study involves the use of habit change
strategies in demarketing and reducing discretionary consumption. The data for the

study was collected from 340 households of British Columbia.

Gerstner (1993) considers Demarketing as a differentiation strategy and states
that demarketing is a financially profitable option when differentiation through
product improvements is not at all economically viable. A firm can use demarketing
strategy as a differentiation strategy to differentiate itself from its competitor. The
authors also analyse the impact of demarketing on the demand of the product, market

share of the product and on the consumers.

Glanzn et al. (2012) present several strategies to promote healthful eating and
to check obesity by encouraging healthful food items and restricting or de-marketing
unhealthy food. Authors suggest that for assessing consumer behaviour, electronic
sales data and individually linked sales information from loyalty card holders, can be
used to improve the scientific rigor of field research. 125 articles were reviewed
which consist of observations and experiments and was categorised into Four Ps of

marketing mix namely, Product, Price, Place and Promotion.

Gondane (2016) identifies the following benefits of Demarketing; to make
demand and supply parallel, to manage demand to strengthen the brand, to create an
emotional bonding between the brand and the customers and product positioning by

creating a space for the product in the minds of the customers.

Gupta et al. (2014) state that Demarketing is a vital decision for a firm. It
discourages the customers from buying their product. This is done by influencing the
consumer behaviour and decision making process through the strategies of

demarketing. It is a 360° process including maximising profit, demand and supply,
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satisfaction and development. Demarketing is a cost effective alternative to product

improvements. These strategies help the firm to sustain consumers.

Harvey and Roger (1977) analyse the perspectives on Demarketing during the
period of energy crisis and examine the reasons for gasoline shortage in the US and
the case of two oil corporations - Shell oil and Exxon. The authors observe how the
firms successfully managed the energy crisis by implementing various demarketing

strategies and reduced the demand for gasoline temporarily.

1T, Bombay (2015) in the report on DSM and demand response assesses that
there is a wide gap between energy demand and supply in Kerala. DSM is a solution
for power crisis. The majority of the consumers of KSEB are domestic consumers.
The study outlines that in the case of domestic sector, voluntary options are better
than mandatory programmes, because Demand Response activities using technology
deployment in this sector results in more cost with less benefits.The commercial and
industrial sector on the other hand should concentrate on Demand Response activities

as they would be a very good alternative.

Khanna et al. (2016) conclude that DSM measures have great influence on the
consumption behaviour of consumers. The study was about 1450 households in
China. The DSM measures used were Electricity Pricing, Energy Labelling
programme, and Information Feedback. The findings were that the DSM measures
have considerably reduced the electricity consumption in the household sector of
China.

Lefebvre and Kotler (2011) state that demarketing is demand reduction. It is a
vital part of demand management. The four situations that necessitate demarketing

are:

1) Managing an existing shortage — eg. Energy and water shortage.

2) Avoiding potential shortage- eg. Overfishing is checked to ensure the
supply of fish.

3) Minimizing harm to individuals- eg. Reducing smoking and alchohol

consumption and

27



4) Minimizing harm to nature- eg. Restricting the number of visitors to

the national parks.

Mayakrishnan (2011) observed that the domestic consumers, except those
belonging to higher and middle income groups, use inefficient electrical appliances
due to the higher cost of the appliances. The study reveals that income level of the
consumers is a major factor that influences the adoption of energy efficiency. Energy
standards, energy labelling etc. helps to attain energy efficiency and to reduce green

house gases. DSM helps to bring down the peak demand for electricity.

Mikl1 os-Thal and Juanjuan (2010), employ a new perspective to describe the
merits of demarketing. They examine whether the sellers can use demarketing
strategy to manage the quality perceptions of the customers. “Demarketing”, is a
practice that deliberately suppresses marketing efforts to discourage the demand.
Marketer adopts costless strategies to reduce the level of demand for the short term.
This in turn, helps to increase the long term product image in the minds of the

consumers.

Panigrahi (2013) explains that, in the context of changing natural environment,
an organisation can become more effective and competitive only through the
implementation of demarketing strategy. The author presents a few cases of this
strategy in India. Indian Petrochemicals Corporation Limited reduces promotion
expenditure and increases the product prices in order to maximise the utility of the
product. Demarketing strategies were used to reduce the demand of Tata Nano cars
due to its shortage. These strategies were also used to control the use of tobacco in

India.

Sachdev and Omveer (2015) underline that Demand side management helps to
regulate the demand of end users of energy through peak clipping and load
management. DSM will be effective only by combining the aspect of energy
efficiency with an incentive based shifting of demand for energy. Addition of clean
energy in the form of solar and wind energy to power system and adoption of
Information and Communication Technology helps to modify the end use pattern of

electricity.
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Samal (2013) traces out that in the Indian domestic sector, major portion of
lighting needs are met by inefficient incandescent bulbs. They convert 90% of the
electricity into heat, and only upto 10% is used for lighting. To avoid this energy loss,
DSM is essential. Bureau of Energy Efficiency (BEE) initiative —The Super Efficient
Equipment Programme (SEEP) aims to replace the inefficient lamps with efficient
energy saving lamps, by distributing 25 million LED bulbs. Four LEDs are given to
each household in exchange of four incandescent lamps as part of the programme.

Shiu et al. (2008) represents a conceptual model, linking the 4Ps in a
demarketing mix. The authors use empirical longitudinal data to test the model. The
results suggest that the four demarketing mix elements affect smokers' attitudes
toward the tobacco industry and smoking, as well as their intention to quit over time.
Demarketing is used in this context to reduce the harmful effects of tobacco on the

society.

Singh and Surabhi (2015) analyse the different techniques of load
management by which DSM can be attained. Load management means managing the
demand for electricity. It means reducing peak demand, shifting demand from peak
hours to off-peak hours, increasing demand during off-peak hours etc. The techniques
include Valley filling, Peak Clipping, Load Shifting, Strategic Load Growth, Flexible
Reliability and Strategic Conservation (reducing the demand for electricity

irrespective of the time of use).

Zhang and Ignacio (2015) state that, DSM can be analysed from two
perspectives, from the perspective of the grid operator and from the perspective of the
consumer. The objective of the grid operator is to increase the efficiency and
reliability in the power grid by reducing the demand for electricity and through load
management. This helps to delay investments in the Power Sector. On the other hand,
the objective of the electricity consumer is to reduce the electricity charges by

reducing its consumption. Both perspectives are examined in this study.

2.3 Energy Management in India

Bahuleyan (1992) makes a detailed study about the energy consumption

pattern and demand for energy in Kerala, with special reference to the rural domestic
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sector. The study reveals that there is a wide gap between energy demand and supply
in Kerala. Author also observes that the socio-economic status of the people and the

income of the households influence the demand for energy.

Bai (2016) points out that there is a giant increase in the electricity demand in
Kerala, due to the heavy consumption of different categories of consumers. KSEB and
the Government aims to generate more electricity, to prevent its misuse and to make
people aware of the wise use of electricity. Kerala government also attempts to
generate electricity from non-conventional sources instead of depending on the

hydroelectric projects which possess threats to the environment.

Centre for Development of Imaging Technology (C-DIT) (2013) conducted an
energy survey in the Chendamangalam Grama Panchayat, Eranakulam district, Kerala
and observed that 97% of the domestic consumers in the panchayat are using less than
400 kWh of electricity bi-monthly. Out of the 3000 ‘majority energy demanding’
households coming under this category, 55% have the rooftop potential to generate
more power than they actually consume. Equipment like television, ceiling fan,
refridgerator, water pump, washing machine and mixer are present in more than 50%
of the houses which consume above 80 kWh a month. In the study, the time based
demand pattern of the domestic consumers is also analysed. The entire day was split
into 4 time slots 6 PM to 10 PM (peak hours), 10 PM to 7AM (off-peak hours), 7 AM
to 12 noon and 12 noon to 6 PM. This study helps to understand the need for load

management.

Dash (2013) gives an overview regarding the difference between the rural and
urban consumption of electricity and the difficulties faced by the rural people in
Rourkela, Sundergarh District of Odisha. The author also analyses the hardships due
to the lack of support from the government officials mainly the electricity department.
The study helps in solving the problems and in framing strict laws and regulations to

ensure judicious use of electricity.

Devi (1985) in her thesis examines the financial performance of KSEB from
1957- 58 to 1980-81 and makes a detailed analysis of the costs of production and
supply of electricity and the pricing practices followed by KSEB Ltd. The research

reveals that, the relative share of industrial consumption is declining and the relative
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share of domestic consumption and exports are increasing. The domestic consumers
are the subsidised groups. The industrial consumers are the main source of revenue
for the board. So the change in the relative share of industrial and domestic consumers
will affect the revenue of KSEB Ltd.

Energy Management Centre (2010) states that on the basis of energy audit
conducted in 22 Government Buildings in Kerala, the energy saving potential of 18 %
of the present energy consumption was identified. Pay Back Period of 1.5 years is
expected for the energy saving project investment. The audit was conducted during
2008-09 under the nation wide programme of BEE under the Ministry of Power,

Government of India.

Forum of Regulators (FOR), Regulatory Economics Advisory, India (2010)
reports that Time of Day (TOD) tariff is an important tool for DSM. High Tariff rates
are charged for the use of electricity during the peak period. This motivates the
consumers in load management by shifting their loads from peak times to off-peak
times. The KSEB Ltd. introduced differential pricing for EHT consumers from 1998

and for HT consumers from 2002.

Gupta et al. (2012), in the publication by the Energy and Resources Institute
gives an overview of the DSM initiatives, electricity usage pattern, load pattern and
statutory measures in the area of energy conservation in the state of Tamilnadu. The
study makes an indepth examination of the electricity consumption of different
categories like domestic, industrial, commercial and agricultural consumers.The
objective of the study was to analyse the effectiveness of DSM in reducing the peak
demand for electricity. Five regions of TamilNadu, namely, Chennai north, Chennai

south, Trichi, Erode and Coimbatore were selected for the study.

Jain et al. (2007) presents the pattern of electricity usage in the household
sector of Delhi. The study reveals that, by replacing one ordinary bulb with a CFL,
one tube light with copper choke replaced with tube light with electronic choke and
switching over geysers from peak to off-peak period, the annual energy savings per
household will be Rs 650 to Rs 1050. The benefit to the utility is a reduction of 650
MegaWatts, which is equal to Rs 840 million per year.
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Jisana and Basheer (2014) analyse the attitude and perception of consumers
towards different electrical home appliances. They collected the primary data using
personal and telephone interviews with the help of a structured interview schedule to
analyse the consumption pattern. The study reveals that almost all the home
appliances were changed to necessary from luxury status and the customers are

satisfied with the electrical home appliances.

Jose (1999) tries to analyse the micro level factors that influence the rural
household energy behaviour in Kerala and the demand and supply aspects of energy
in Kerala. The limiting factors in practising energy conservation and adoption were
also studied. The limiting factors are unaffordability, lack of financial assistance for
adopting energy efficient technologies and the difficulty in handling the complicated

equipment.

Joseph (2014) examines the consumer behaviour towards electricity in
Kerala’s Power Sector. Three major factors considered in the study are the
consumers’ awareness of their electricity consumption, the usage pattern of electric
appliances and consumer behaviour or electricity consumption pattern. Primary data
collected from 207 respondents, from different parts of Kerala are analysed. The study
reveals that lack of awareness of consumers regarding the need to reduce electricity

consumption and the practical ways of reducing consumption.

Joseph et al. (2015) conducts an experimental study of different energy saving
methods, in a college campus in Kerala. A detailed energy audit was carried out to
find out the electricity consumption and saving potential. The techniques used include
walk through survey, building and utility data analysis, setting base line for building

energy use and evaluation of the energy saving measures.

Kerala State Planning Board committee on energy (2015) recommended that
in the context of unavailability of sources of energy, Demand management is very
important. Energy saving potential in Kerala’s domestic sector is 20-25%. Demand
side management may be promoted through awareness campaigns, restricting low

quality gadgets, promoting energy efficient appliances, etc.
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Lajina (2008) in her Ph.D Thesis made an analysis of 12 common industries
for the period from 1980-81 to 2002-2003 based on Annual Survey of Industries
(ASI). The author states the different methods that can be adopted for managing
demand for energy. The author observes that energy intensity can be minimised
through structural changes, energy efficiency, energy audit, energy management,

promoting energy conservation, new technologies etc.

Manoj (2010) made a case study of KAMCO- a Kerala based agro-machinery
manufacturing company and analysed the trends over the years. The study shows that
energy management has helped the company to a great extent to increase its
profitability and competitiveness. The company reduced electricity cost by shifting its

use from peak hours to off-peak hours and through its wise use.

Mathews (1998) conducts an analysis of micro and macro level impacts of the
energy prices. Micro analysis of the energy consumption pattern of the households in
Kerala was carried out. A macro level econometric simulation was also made to
analyse the changes in the energy market, and the implications of administered energy

price in the context of liberalisation/ globalization.

Murthy et al. (2001) investigates into the end use pattern of electricity in the
households in Karnataka and penetration of energy efficient appliances. Authors also
make a comparative study of the consumption pattern of rural and urban households.
A study of 1165 households from the four districts of Karnataka is made. ANOVA
test is used in the study to find out the differences in the electricity used by the
households across different slabs of electricity usage and across districts. They point
out that, the policy makers shall take corrective actions by promoting efficiency

improvements in certain end-use devices.

Pavithran (2005) made a case study of power generation, transmission and
distribution in Kerala and traced out the unique features and problems confronted by
the Power Sector by analysing the performance of ten major hydropower projects of
Kerala. The problems include exclusive dependence on hydropower stations, zero fuel
cost for power generation, transmission and distribution losses higher than the
national average, internal maximum demand exceeding the installed power capacity

etc.

33



Pillai (2015) examines the role of celebrity endorsements in the energy
conservation campaigns and the impact of other energy education and awareness
programmes conducted by the KSEB Ltd. as part of Demand Side Management like
Spandhanam (a TV show in Doordarshan), radio jingles, exhibitions, theatre ads,
brochures etc. The study reveals that, celebrity endorsements definitely have impacts

on the public awareness campaigns.

Sangamesh et al. (2012) delves into the pattern of electricity consumption by
252 households in the state of Karnataka and usage pattern of LT | and LT Il (Low
Tension Households) to identify the opportunities of energy conservation and design
suitable DSM measures. The Demand Side Management process consists of
measuring the base load pattern, analysing the usage pattern and estimating the energy

saving potential.

Sharma et al. (2003) conducted a two round Delphi study to analyse various
problems in the Kerala Power Sector. The study emphasised the need for using the
DSM initiatives to overcome the future energy crisis. Expert opinion reveals that there
is high potential for energy management in Kerala. The study also underlines the need

for an integrated energy planning in Kerala.

Shereef and Ganesh (2013) investigate into the pattern of electricity usage of
domestic consumers of KSEB. They state that the prime factor that influences the
demand for electricity is household income. The study also claims that, the domestic
consumers are willing to reduce their electricity usage further. This study represents

that, there is great opportunity for electricity conservation in Kerala’s domestic sector.

Sreekanth et al. (2011) gives a regression model for forecasting domestic
consumption of energy in Kerala. The study was made, on the basis of survey data
collected from residential sector at micro level. The study reveals the influence of
various factors on the domestic consumption of energy. Demographic, geographic,
socio-economic and family attributes influence the domestic energy requirements

significantly.

Sreekumar (2011) establishes the fact that, an efficient Power Sector is

inevitable for the industrial growth of the State. This industrial growth in turn results
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in the development of the state in general and the Power Sector in particular. The
industrial electricity consumers consume about 28% of the total energy sales of KSEB

Ltd. and contribute about 37% to the total revenue from tariff.

USAID (2009) report on DSM in Gujarat aims to analyse the opportunities
of energy savings and penetration of energy efficient appliances in the residential
sector of Gujarat. The savings arising from this sector can be distributed as additional
power to commercial and industrial consumers which would pay higher rate than the
domestic sector. The residential sector is the subsidised group. DSM is not restricting

the use of energy, but optimising its use.

2.4  Consumer Perception and Consumer Behaviour

Anvekar (2005) tries to analyse the service quality and customer satisfaction
of public utility service which belongs to the aspect of social marketing in the Indian
railways, by applying the Servqual model of service quality.This analysis helps to
understand the ways and means of establishing a mechanism which is commercially

viable and sustainable for effective customer satisfaction.

Barbu et al. (2013) stated that the households can reduce their energy usage
without giving up comfort. The various factors that influence the consumer behaviour
are economic, environmental and technological factors, cultural traits, belief systems,
social norms and marketing strategies. The author concludes that, behavioural

changes can lead to energy efficiency in the household sector.

Bearden et al. (1979) present different aspects of customer satisfaction or
dissatisfaction with the performance of service sector i.e, electric utility company. The
study also attempts to analyse the psychographic, demographic and media usage
profiles of these satisfied or dissatisfied persons. This analysis helps the management

and policy makers in strategic decision making in the Power Sector.

CEAMA (2014) delves into the penetration levels, market sizes and growth
rates of home appliances and consumer electronics manufactured in India. The report
also helps to understand the impact of Free Trade Agreements (FTA), World Trade
Organisation (WTO) and government policies on the electronics industry in India.
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The study reveals that the inputs required for the Electronics and Home Appliances
are to be imported as they are not available through indigenous sources