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CHAPTER 1

INTRODUCTION

The great challenge of the twenty-first century is to raise people everywhere to a decent
standard of living while preserving as much of the rest of life as possible.
~ Edward O. Wilson

1.1 BACKGROUND

Energy is an integral part of human lives and is one of the most fundamental
aspects of life on earth. Human survival relies on energy production and use (UNDP,
2000). People rely on energy in various forms to enjoy unprecedented comfort and
productivity. Energy has long been recognized as an essential component in meeting
basic human needs, stimulating and supporting economic growth, and enhancing the
quality of life in human settlements (Musa, 2011). It is also an essential factor of
production that plays a vital role in a region’s economic and social development. It
forms an integral input to the primary development challenge of providing sufficient
food, shelter, clothing, sanitation, water, medical care, education, and access to
information in a nation. Energy is used widely in all sectors of an economy, including
agricultural and allied fields such as manufacturing fertilizers, farm machinery, and

more; commerce; in homes for cooking, lighting, heating; and many more uses.

The energy consumption of a country is related to its per capita GDP. India has
experienced rapid economic growth over the past decades, which has been accompanied
by increasing urbanization, industrialization, and modernization. The growth in India's
economy has also meant rapidly changing lifestyles and energy use patterns for its
population. Although global energy use has been dominated by industrialized countries,
the energy consumption of developing nations is also rapidly rising. Global energy
consumption is expected to increase by more than 50% by 2050, primarily due to the
rapid growth of urbanization in Asian countries (IEA, 2021a). Energy, therefore,

emerges universally as critical for sustained human development and economic growth.



1.1.1 Household Sector and Urban Energy Scenario

The household sector! is an important composition for energy use in both
developed and developing countries. According to International Energy Agency (IEA),
household sector is the major consumer of total energy globally, accounting for 25-30%
of total energy in developed countries and 30-95% in developing countries. In 2020, the
total final energy consumption in the residential sector corresponded to 6096.76 billion
kWh (22.38%) out of the total worldwide energy consumption of 27,238.90 billion kWh
(IEA, 2021a). In India, the household sector accounts for 11.35% of final energy
consumption (TERI, 2021) and 24.32% of electricity consumption (MoSPI, 2020). The
demand for energy in the household sector is ever-increasing due to the sheer size of the
population, rapid urbanization, increasing purchasing power, and climate variability
(TERI, 2021). Overall household energy consumption refers to both the direct and
indirect demand for energy that determines household metabolism (Moll et al., 2005).
Direct energy consumption includes the energy consumed directly in or by households,
such as fuels and electricity. In contrast, indirect energy use comprises the energy
embodied in all goods and services consumed or the energy that is used in the
production and distribution of everything that households consume (Pachauri, 2004).
Household energy consumption in the current study refers to direct energy

consumption.

Urban households have a wide variety of energy commodities from which they
can choose. IEA has disaggregated residential energy consumption into five end-uses:
space heating, water heating, cooking, lighting, and appliances. Accordingly, the most
common energy sources used at the household level include electricity, LPG, solid
biomass, including firewood and charcoal, and kerosene, among others. The energy
demand by households in urban areas is also increasing due to increasing incomes and
improved living standards. They have greater accessibility to modern fuels such as
Liquefied Petroleum Gas (LPG), electricity, energy end-use equipment, and appliances

(IEA, 2015). Hence their energy requirements are higher than that of rural residents.

! Throughout this study, the words ‘household’ and ‘residential’ will be used interchangeably
and are taken to mean the same thing. However, precedence will be given to using ‘household’
as this better reflects the focus of this study which is micro, whereas the word ‘residential’ is
more associated with a macro focus, i.e., the residential sector.

2



1.1.2 Energy Problem in the Urban Sector

The rapidly increasing population growth in urban areas poses a considerable
challenge to the world's future energy demand. Together with economic development,
the proportion of the urban population in the world increased from 30% in 1950 to 55%
in 2018 (UNDESA, 2019). Urbanization in developing countries has experienced a high
growth rate rising from 17.7% of the population in 1950 to 50.6% in 2018. In developed
countries, 78.7% of the population lives in urban areas. Moreover, according to the
United Nations projections, the world's urban population is expected to increase by 72%
by 2050, from 3.6 billion in 2011 to 6.3 billion in 2050, of which 5.12 billion of this
urban population will be in developing countries. The importance of this increasing
urban population phenomenon has led various empirical studies to model urbanization

as one of the driving factors of energy consumption (Liddle & Lung, 2014).

Urbanization significantly affects energy consumption through various channels.
It increases energy consumption levels (Reddy, 2004) by raising the demand for food,
housing, land use, electrical equipment, etc. According to IEA (2021a), urban dwellers
account for over 60% of world energy use, indicating that the continuous increase in
urbanization will significantly impact energy consumption. Urban energy use also
significantly contributes to climate change. The Intergovernmental Panel on Climate
Change (IPCC) report shows that urban areas generate about three-quarters of global
carbon emissions (Seto et al., 2014). This share of global greenhouse gas (GHG)
emissions is likely to increase as global urban populations continue to increase in the
century. Urbanization also drives higher household energy consumption by facilitating
higher average household incomes, as urban dwellers spend a share of extra income on
purchasing more energy services (IEA, 2021b). Therefore, with increasing urbanization
and population over time, energy efficiency policies and energy conservation behavior
among urban households have become important issues in a developing country like

India.

According to UNDESA (2007), urban households in developing countries often
consume far more fossil fuel and electricity and more energy indirectly than directly as
compared to rural households. The rapid growth of urban centers in developing
countries has been accompanied by a massive increase in the demand for household

fuels and electricity. Moreover, the expansion of urban areas can increase the scale of



aggregate demand for biomass fuel. Reddy (2004) contends that urban households use
logs which has a more significant adverse environmental impact than rural areas where
households depend more on twigs and branches. The urban biomass fuel use pattern
would exacerbate environmental and health problems unless supplemented by modern
fuels and energy-efficient technologies. There are also externalities associated with
urban energy markets (Barnes et al., 2004). Harvesting and utilizing biomass fuels can
accelerate deforestation and its associated environmental side effects. Moreover, the
demand pressures on surrounding forest land will continue. Therefore, the transition
from traditional to modern fuels is vital for the urban population because of the
potential to lower indoor air pollution and reduce deforestation in peri-urban

environments.
1.1.3 Energy and Sustainability

Attaining energy security in terms of availability, accessibility, and affordability
is crucial for sustaining a country’s economic growth and human development. At the
same time, judicious use of available energy is the key to meeting environmental
demands that call for the optimization of resources and preventing environmental
degradation. IEA (2015) reports that fossil fuels supply around three-quarters of India’s
primary energy demand. Without a substantial policy push in favor of alternative fuels,
this share will increase over time as households move away from the traditional use of
biomass. The decision of households for non-clean energy results in damaged health
and increased pollution, which, in turn, negatively affects general societal welfare
(Danlami, Islam & Applanaidu, 2015). Consumption of fossil fuels also contributes to
air pollution and global greenhouse gas (GHG) emissions (IEA, 2015). Therefore,
reducing dependence on fossil fuels for energy generation and improving energy
efficiency at the generation and consumption stages are desirable objectives for
minimizing the impacts of economic development on climate and ensuring long-term

sustainability.

Household energy consumption is one of the significant sustainability challenges
in the housing sector. In the World Energy Assessment (UNDP, 2000), sustainable
energy is defined as energy produced and used in ways that support human development
in the long term with all its economic, ecological, and social dimensions. It mentions the

use of renewable energy sources, next-generation technologies, and greater energy



efficiency as options to address unsustainable aspects of energy. Forests can absorb
excess carbon from energy-related activities, replenishing the atmosphere with the
oxygen needed for humans. However, when forests are burnt and cleared for fuel, this
function is lost, and the environment is made worse off. Excessive use of biomass fuels
also causes health problems, especially in women and children (Pachauri, 2007). Solid
fuels are also associated with respiratory diseases like asthma, tuberculosis, and
respiratory system cancer (Faizan and Thakur (2019).

As people move from rural to urban areas in search of a better quality of life that
provides employment, essential services, health facilities, adequate shelter, and access
to the global community, the result will likely increase pressure on the future energy
demand of the country. Household energy consumption is also inextricably linked with
individual or household behavior and lifestyles. OECD (2006) proposes that promoting
sustainable consumption requires an improved understanding of consumer behavior and
attitudes. Energy-saving behavior can be considered an integral part of sustainable
consumption behavior. Sustainable energy consumption supposes to reduce energy
consumption to a sustainable level. On the demand side, this goal can be achieved by
improving energy efficiency by investing in better technologies or by energy
conservation which means changing behavioral habits when it comes to energy
consumption. Energy conservation and energy efficiency are effective means of
ensuring that future populations are not negatively impacted by our current generation's

consumption of natural resources.

Access to affordable and modern energy is a prerequisite for sustainable
development. Realizing that energy is critical for people who are being deprived of the
opportunity of access to sustainable energy, the United Nations adopted Goal 7 as one
of the 17 Sustainable Development Goals in their General Assembly in 2015, intending
to ensure access to affordable, reliable, sustainable and modern energy to all. The goal
also stresses more focused attention to improving access to clean and safe cooking fuels
and technologies, improving energy efficiency, increasing the use of renewable sources,

and promoting sustainable and modern energy for all.

The targets adopted as a part of Goal 7 of the SDGs 2030 Agenda are as follows
(adapted from MoSPI 2021):
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I. By 2030, ensure universal access to affordable, reliable, and modern energy

services.

I1. By 2030, substantially increase the share of renewable energy in the global energy

mix.
I11. By 2030, double the global rate of improvement in energy efficiency.

IV. By 2030, enhance international cooperation to facilitate access to clean energy
research and technology, including renewable energy, energy efficiency, advanced
and cleaner fossil-fuel technology, and promote investment in energy infrastructure

and clean energy technology.

V. By 2030, expand infrastructure and upgrade technology for supplying modern and
sustainable energy services for all in developing countries, in particular, least
developed countries, small island developing states, and land-locked developing

countries, under their respective support programmes.
1.2 STATEMENT OF THE PROBLEM

Household energy use is not visible, so people are often unaware of their
domestic energy use. They tend to be concerned about the impact of energy use on the
environment but fail to link their everyday behavior, such as the impact of domestic
energy use on increased emissions and climate change. People are not mindful of
leaving the lights on when not needed and leave televisions and other entertainment
devices on standby without thinking about how these actions are executed, where the
energy to power these modern-day conveniences come from, or what the environmental
consequences are. This can lead to limited knowledge about how much energy people

actually use in their homes.

The demand for energy in Nagaland is increasing as a result of urbanization.
However, the State has a shortfall of power supply, especially during lean seasons, and
households experience frequent power shutdowns. Furthermore, households in urban
areas use modern energy appliances, which results in the overuse of valuable energy
resources. They also rely on fuels like firewood and kerosene for cooking and heating
purposes. The use of these fuels impacts human health and the environment due to

emissions of pollutants and natural resource depletion. With climate change, intense



winters and extreme summers are likely to increase domestic energy consumption in the
State for cooling devices during summers and room and water heaters during winters.
The supply of electrical power is the most erratic among all the primary energy sources.
Power cuts are frequent, and supply is limited to a few hours a day during peak hours.
The problem is more likely to intensify further due to increasing dependence on
electricity from hydroelectric sources due to climate change affecting water resources.
These highlight the issue of energy problems in the household sector and form a

significant obstacle to an effective energy policy implementation.

Furthermore, there is no study on urban household energy consumption in the
State. The Nagaland government has produced an action plan on climate change and
various proposals on energy consumption regulation. However, without the rigors of
understanding the factors that drive energy consumption and efficiency amongst
domestic consumers, the document may remain conjectural. Hence it is imperative to
examine the energy consumption pattern to assist in the formulation of effective future

urban energy policies for the household sector in the State.
1.3 RESEARCH OBJECTIVES

Each household has different energy needs depending on many variables (e.g.,
location, family income, and the number of persons). The current study focuses on the
households' direct energy requirements, namely electricity, liquefied petroleum gas
(LPG), firewood, kerosene and charcoal, including behaviors such as lighting, using
electric appliances, heating, cooking and cooling. Therefore, the study aims to
understand the household energy consumption pattern and behavior, which is expected

to fulfill the following research objectives:-

1. To examine the energy consumption pattern at the household level in urban
Nagaland.

2. To examine the relationship between the types of energy and the various socio-
economic determining variables.

3. To identify the factors influencing the adoption of energy-saving behavior at the
household level and its impact on energy consumption in urban areas.

4. To assess the attitudes of urban households towards energy sources and uses.



1.4 RESEARCH QUESTIONS
The objectives of the study are answered in the following research questions:

1. What is the consumption pattern of energy in urban households?

2. How is energy consumption related to the various determining variables in the
study area?

3. What influences the energy-saving behavior of households?

4. What is the behavioral impact on the households’ energy consumption?

5. How are the attitudes of urban households towards energy sources and uses?

1.5 HYPOTHESES

1. Higher income is associated with the use of cleaner fuels but do not lead
households to abandon traditional fuels altogether.

2. Socio-economic variables affect household energy consumption.

3. Energy-saving behavior of individuals is influenced by personal characteristics
and capabilities, knowledge, psychological trait, and habit.

4. The energy-saving behavior and households’ electricity consumption are
negatively related.

5. Urban households make efforts to adopt practices and efficient technologies to

save energy.

1.6 AREA OF THE STUDY

Nagaland covers an area of 16,597 sq. Km with a population of 19,78,502, out
of which 71.03% live in rural area, and 28.97% live in urban area. According to 2011
census, the State has eleven districts, inhabited mainly by tribals with their own distinct
traditional, lingual and cultural characteristics. Five new districts have been created
from the existing ones during the subsequent years, resulting in a total of sixteen
districts. The present study covers the urban area of the State of Nagaland, taking
Kohima and Dimapur as sample districts. All the newly created districts are carved out
from the previously existing ones, thus, separate data are not available for the new
districts. There are three Municipal Councils in Nagaland viz., Dimapur, Kohima, and
Mokokchung, out of which, for the present study, has selected Kohima Municipal

Council (KMC) and Dimapur Municipal Council (DMC) to represent the urban area of



the State. The rationale for selecting the two urban areas is that majority of the urban
population in Nagaland is concentrated there (38.86%), these two being the largest
urban centers in the State. Furthermore, the differences in geo-climatic conditions of the
two areas are assumed to contribute to different energy needs and to give a better

representation of the urban households’ energy consumption pattern in the State.

1.7 METHODOLOGICAL APPROACH

1.7.1 Sources of Data

The study is based on both primary and secondary data. The primary data were
collected by conducting a stratified random sample survey using self-administered
survey questionnaires during 2016-17. The secondary data were collected from various
sources such as statistical handbooks, census reports and official records available in

published and unpublished forms.
1.7.2 Questionnaire

The questionnaire is designed in a manner to bring out maximum information
about households’ energy consumption patterns. It seeks information on household
socio-economic data, type and quantity of energy consumed in the households,
awareness and behavior towards energy saving practices. The questionnaires were
administered directly to respondents and responses were collected immediately, with an

extended period in some cases on request of respondents.
1.7.3 Reliability of Instrument

The questionnaire employed for the primary data collection was pilot-tested and
restructured accordingly before conducting the main study, which made it possible to

capture the relevant and required information.

The present study has used the recall method supplemented by the physical
measurement method and bill records. In the recall method, the respondents are asked to
recollect from memory the quantity of fuel consumed over the past few months. On the
other hand, in the physical measurement method, energy commodities are measured
using weighing scales. The households expressed the quantities in units familiar to
them. For instance, in most households, firewood was measured in ‘thuk’ in most of the

households which was then converted into kilograms (kgs) on the basis of average



weight arrived at by actual physical measurement. In the case of electricity,
consumption data is collected through the monthly consumption levels (in kWh) as per
the electricity bills where the previous month’s consumption and expenditure are noted
and the bill 6-7 months prior to collecting data for the previous season. However, the
monthly electricity bill is not wholly reliable as the actual bill differs from the amount
of usage in many cases. Moreover, meter sharing is the norm in many homes, especially
in rented accommodations where a household shares their bill with other tenant
households in the same building. Therefore, to arrive at reliable consumption data, the
households’ stock of appliances owned by the households with their units and
consumption based on the number of hours used per day and their weekly usage levels
are calculated at first and then consumption per month is calculated for analysis. LPG

and charcoal were measured in kilograms (kgs), while kerosene was measured in liter

(L).

After the data collection, the quantities of fuel were converted into a common
denominator. Energy is measured in different units like ‘tons of oil equivalent’, ‘joules’,
‘kilo calories’, etc. The present study has selected ‘joules’ as the measurement unit
because of the conversion convenience. The quantities of fuel used were converted to

mega joules using the conversion measures given in Table 1.1.

Table 1.1: Energy Parameters in Mega Joules (MJ)

Fuel item Unit Quantity MJ
Electricity kWh 1 3.6
LPG kg 1 45
Firewood kg 1 16
Kerosene Itr 1 35
Charcoal kg 1 30

Source: Barnes et al. (2004).
1.7.4 Sample Design and Sample Size

Stratified random sampling design was used to collect primary data in the study.
Firstly, each municipal town/city was stratified into well defined wards. Five wards
from each municipality, five wards (26% of the total wards from Kohima Municipal

Council and 22% from Dimapur Municipal Council) have been randomly selected.
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Then, the sample size was determined using the following formula as recommended by
Boyd, Westfall and Stasch (1981):

c=2 %100
"N

Where C represents a figure greater or equal to 5% of the total household in each
ward, N is the total households in the selected ten wards (12,422 households) and n is
the number of sampled households.?Hence, 621 households (294 from Kohima and 327
from Dimapur) were randomly selected for the study. The sample size for the study area
is presented in Table 1.2.

Table 1.2: Sampled Households of the Study Area

Name of | No. of wards Selected No. of No. of Total no. of
urban center in each wards? households in sampled households
urban center each ward households sampled per
urban center
Kohima 19 Ward no. 2 1127 56 294
Ward no. 3 1262 63
Ward no. 4 860 43
Ward no. 12 918 46
Ward no. 15 1718 86
Dimapur 23 Ward no. 10 971 49 327
Ward no. 12 1660 83
Ward no. 14 1390 69
Ward no. 20 1360 68
Ward no. 21 1156 58
Total 42 10 12,422 621 621

1.7.5 Analytical Technique

Descriptive statistical techniques such as frequency distribution, averages,
percentages and cross-tabulations were used to achieve the first and fourth objectives of
the study. For the second and third objectives, regression analysis has been used to

2 The 5% was a sufficient sample size and each sampled ward met the criteria stated by Boyd et
al. (1981) that the 5% would be sufficient, provided that the sample size will not be less than 30
units.

3 Some wards consist of multiple colonies, each bearing a different name therefore; it was
decided to use the Ward No. instead of their names for convenience.
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analyze the relationship between the dependent and independent variables in the study.
The following regression methods have been used:-

() Multiple Regression

Multiple regression measures the relationship between two or more variables in terms of

the original units of the data. It is expressed as:
Y =a+ BuXy+ PBXot+ ...+ BaXnt g (1.1)

Where Y is the dependent variable, the Xs are the independent variables, a is the
intercept, Bs are the coefficients of Xs and ¢ is the error term.

(i)  Poisson Regression

Poisson regression predicts count outcomes, with those counts occurring within a given

space or time. A Poisson distribution has the following function:

exp{—xp}xp”

P(Y=y) = )i (1.2)
The Poisson regression is given as:

Log (y) = o+ BnXn + &

Or,y =g ot pnxnte (1.3)

(ili)  Binary Logistic Regression

Binary logistic regression models the relationship between a set of predictors and a

binary response dependent variable.

The binary logistic regression model is given as:
Logit (Y) = In [uf;p)] = 0t BiXe + PoXat oo+ PrXn+ & (1.4)

Where Y is the binary response variable, p is the probability of an event occurring,

p
(1-p)

= odds ratio,

a is the Y intercept, Bs are regression coefficients for predictors X1, Xz,..., Xn and € is

the error term.
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1.8 PERIOD OF STUDY

The study relates to the year 2016-17 for primary data collection, whereas the
secondary data relating to energy consumption in households both in India and in the
State pertains to the year 2011-12 from 68" NSSO Report 2014-15%.

1.9 SCOPE OF STUDY

The study brings out the energy consumption pattern for various household
activities in urban areas in Nagaland. The types of energy use covered in the study
include electricity, firewood, LPG, kerosene and charcoal. The study highlighted the
various determining factors of individual energy commodities and examined the energy-
saving behavior of households. Furthermore, the impact of energy saving on energy
consumption has been explored. Based on the findings of the analysis, the study
provides suggestions for efficient utilization of energy and conservation and for further
future research. Hence, this study will provide a reliable source to assist policymakers in
formulating effective policies for promoting energy conservation in the household

sector to achieve a sustainable future.
1.10 DEFINITIONS
The key terms used in the present study are as follows:

Q) Energy: The Cambridge Dictionary has defined energy as the power from
electricity or oil that can work, such as providing light and heat.

(i) End use: End use is the purpose for which energy is used, including, but not
limited to, heating, cooling, cooking, or lighting.

(iii))  Urban area: It includes all places with a municipality, corporation,
cantonment, or a notified town area, and all other places having a minimum
population of 5000 with at least 75% of the male workforce in non-
agriculture pursuits and a density of population of at least 400 per square km
(Govt. of India, 2001).

(iv)  Household: A group of people normally living together and taking food from
a common kitchen constitutes a household (NSSO, 2014).

* The study referred to the 68™ NSSO report, as this was the latest and only data available on
individual energy consumption in Indian households. Further data are not available from the
same source.
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(v) Energy consumption: Energy consumption refers to all energy used to
perform an action, manufacture something or inhabit a building (Teba,
2018).

(vi)  Traditional fuel: This includes all solid fuels, such as firewood and charcoal,
which are used for cooking and heating, etc.

(vii)  Modern fuels: Modern fuels are non-solid fuels, including electricity, LPG
and kerosene.

(viii)  Firewood: Firewood is wood in the rough form obtained from the trunk and
branches of trees used for fuel purposes such as cooking and heating.

(ix)  Useful energy: It refers to the energy available to end-users to satisfy their
needs (IEA, 2021b).

(x) Energy efficiency: Energy efficiency uses less energy to provide the same
performance, comfort, and convenience (energy service).

(xi)  Energy conservation: Energy conservation is the act of reducing or going
without a service to save energy.

(xii)  Energy stacking: Energy stacking refers to simultaneously using traditional

and modern energy (Masera et al., 2000).
1.11 LIMITATIONS OF THE STUDY

The present study has several limitations. Firstly, the study was primarily based
on the recall method, as no record of consumption was maintained by the households.
Secondly, energy consumption being subject to seasonal variations, the study has taken
into consideration only two seasons, namely, winter and summer, for one month where
information was collected for the current season during the period of the household
survey while information for the other season was based on the memory recollection of
the informants. Hence the reference period may not wholly capture the seasonal
variation. Thirdly, though household energy consumption is primarily meant for
domestic purposes, it is also used for other purposes like commercial purposes and
livestock rearing. Hence, though data were collected for domestic energy consumption,
overlapping with non-domestic purposes may have occurred. The study also did not
consider the consumption of alternative energy sources. Fourthly, energy studies often
associate energy consumption with the types of houses and the price of energy.
However, the present study has not considered these parameters. In the study area,

energy is used for different purposes; but it was difficult to divide the energy usage for
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each activity. Therefore, only the end use of ‘cooking’ and ‘others’ and the total
consumption of the individual fuel item was recorded. Finally, only energy-consuming
activities performed at home are within the scope of the present study and did not
consider the fuel for transportation.

1.12 ORGANIZATION OF THE THESIS
This thesis is organized into eight chapters:

Chapter 1: Introduction

This chapter provides a synoptic view of the urban energy problems and its
implications to the household sector. The chapter also gives the statement of
the problem, the research objectives and questions, hypotheses,
methodology and limitations of the study.

Chapter 2: Review of Literature

This chapter presents a detailed review of the existing literature on the
subject and their relevance with the current study on household energy
consumption in urban areas. This includes the theoretical framework for the
study, factors influencing household energy consumption, determinants of
household fuel choice, and appliances and energy-saving behavior in the

context of energy use in homes.
Chapter 3: Socio Economic Profile

This chapter brings out the profile of the State as well as the study areas.
Physical feature of the State, its demographic characteristics, and sectoral
performance and employment in the economy are highlighted in this

chapter.
Chapter 4. An Overview of Energy Consumption in India and Nagaland

This chapter examines the energy situation in India which includes trends of
aggregate energy consumption and household energy consumption. The
chapter also highlights the electricity scenario and the household energy

consumption in Nagaland.
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Chapter 5: Household Energy Consumption Pattern in Urban Nagaland

This chapter focuses the energy consumption pattern in the sample
households. Analyses of the energy use pattern and income, per capita
energy consumption, end uses and stock of electrical appliances are also

provided in this chapter.
Chapter 6: Determining Factors of Household Energy Consumption in Urban Nagaland

This chapter analyzes the relationship between household energy
consumption with socio economic and dwelling characteristics. Analyses of
possession of electrical appliances, household choice of fuels for cooking,
and energy-saving behavior and its impact on energy consumption are also

attempted in this chapter.
Chapter 7: Attitudes of the Urban Households towards Energy Consumption and Saving

This chapter provides an assessment of the urban householders’ attitudes
towards energy sources, uses, conservation practices and energy-efficient
technologies, and. The chapter also highlights the energy expense in

households and its association with income.
Chapter 8: Summary and Conclusions

In this chapter, important findings of the study are discussed, the answers to
the research questions are summarized and suggestions provided for a

sustainable energy future in the household sector.
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CHAPTER 2

REVIEW OF LITERATURE

2.1 INTRODUCTION

This chapter presents an overview of the theory and evidence that comprise the
literature on energy consumption, concentrating on the literature that specifically
focuses on the factors that affect energy consumption at the household level. Section 2.2
presents the theoretical framework surrounding household energy consumption as given
by earlier studies. Section 2.3 surveys the literature on household energy consumption
and its influencing factors. Section 2.4 reviews literature that specifically focuses on the
determinants of household fuel choice. Section 2.5 reviews works done on household
appliance ownership, followed by energy use-related behavior at the household level in

Section 2.6. Section 2.7 provides a conclusion of the chapter.
2.2 THEORETICAL FRAMEWORK
2.2.1 The Energy Ladder Model

The energy transition theory has dominated the theoretical literature on
household energy consumption, according to which households switch to more
convenient energy forms and abandon traditional fuels as their disposable income
increase (Leach, 1992; Sathaye & Tyler, 1991; Reddy & Reddy, 1994; Barnes & Floor,
1996; Holdren & Smith, 2000; Macht et al., 2012). This “energy ladder” model suggests
that income is the critical factor influencing household fuel choice. The theoretical
assumption underlying the energy ladder hypothesis is that low living standards induce
greater dependence on firewood and other biomass fuels owing to a combination of
income and substitution effects (Baland et al., 2007). Furthermore, the hypothesis
assumes that cleaner fuels are normal economic goods (Eakins, 2013) while traditional
fuels are inferior goods (Rajmohan & Weerahewa, 2007). According to this model,
income correlates positively with adopting and transitioning to more efficient and
cleaner energy sources. Therefore, when household income improves, households
decide to go up the energy ladder which implies a total shift from the utilization of

traditional cooking fuels such as firewood towards electricity or LPG. The ladder
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implies that moving to a new fuel is simultaneously a move away from fuels used
hitherto, hence describing a fuel switch or a choice between traditional solid fuels,
transitional liquid fuels, and modern gaseous and renewable fuels (Bhattacharyya,
2011).

It can be seen from the schematic representation of the energy ladder hypothesis
in Figure 1.1 that the energy ladder model is composed of a three-stage household fuel
transition process. The first stage is demonstrated by reliance on solid biomass fuels
such as animal dung, agricultural wastes, and firewood, whereas the second stage
represents a condition where households switch to charcoal and kerosene when their

socio economic status improves. In the third stage, households decide to use LPG and

e (Coal

PRIMITIVE FUELS

electricity.
ENERGY LADDER CONCEPT ENERGY STACK CONCEPT
ADVANCE FUELS ADVANCE FUELS
e Electricity e Electricity
e LPG e LPG
e Biofuels e Biofuels
é” TRANSITIONAL FUELS
TRANSITIONAL FUELS <
)
S e Charcoal
e Charcoal os e Kerosene
e Kerosene § e Coal
i
.GO
S

PRIMITIVE FUELS e Firewood

e Agricultural Waste

e Firewood e Animal Waste

e Agricultural Waste

e Animal Waste

Figure 2.1: The Traditional Energy Ladder Model (Left) and Energy Stacking Model
(Right)

However, research findings from different places and times have criticized the

energy ladder hypothesis, labeling it idealistic and ambitious in explaining the complex
household energy decision-making because household fuel use decisions are influenced
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by several exogenous and endogenous factors in the household (Heltberg, 2004;
Abebaw, 2007; Mekonnen & Kohlin, 2009; Kowsari & Zerriffi, 2011; Takama, et al.,
2011; Van der Kroon et al., 2013).

2.2.2 The Energy Stacking Model

The energy ladder model has been criticized because fuel shifts seldom follow
an adoption strategy in which households completely abandon traditional fuels with
rising income but rather follow a stacked behavior in which traditional fuels are used in
conjunction with modern fuels (Masera et al., 2000). Recent empirical studies claim that
fuel switching is not a linear process where households directly switch the energy ladder
as their socio economic status improves. These studies reveal that households also use
traditional fuels even after they have started using modern cooking fuels (Masera et al.,
2000; Abebaw, 2007; Kowsari & Zerriffi, 2011; Takama et al., 2011). One of the
reasons stated by Kowsari & Zerriffi (2011) is that household energy sources are
imperfect substitutes for each other because, most of the time, specific fuels are
preferred for specific cooking tasks. Therefore, as can be seen from Figure 2.1, instead
of simply switching between different cooking fuels, most of the time, households
choose to use one or more combinations of fuels depending on different circumstances
even though their socio economic status improves. Masera et al. (2000) assert that the
change in energy use can be characterized as an “accumulation of energy options”
rather than as a direct shift along the ‘energy ladder’ which is termed as “fuel stacking
behavior.” Their study emphasized that households do not switch fuels, but more
generally follow a multiple fuel or 'fuel stacking' strategy by which new cooking
technologies and fuels are added, but even the most traditional systems are rarely
abandoned. Thus, the extent and permanence of multiple fuel use patterns in households
are the results of complex interactions between economic factors (such as fuel prices
and supply), social factors (such as household incomes), and cultural factors (such as

habits and specific cooking practices).
2.3 FACTORS INFLUENCING HOUSEHOLD ENERGY CONSUMPTION

At the household level, income is well-known to have a significant and positive
effect on household energy consumption (Cohen et al., 2005; Moll et al., 2005; Lenzen
et al., 2006; Cayla et al., 2011; Sovacool, 2011; Sirichotpundit et al., 2013; Tewathia,
2014; Dash, 2015; and Nazer, 2016). Household size is another important factor in
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household energy use (Van der Horst & Hovorka, 2008). Living together as a group and
sharing activities such as heating, cooling and entertainment create an economy of scale
in the house involving these basic household activities. As a result, larger households
tend to demand less energy than smaller households. Studies also found evidence to
suggest economies of scale in household size (Ironmonger et al., 1995; Filippini &
Pachauri, 2004; Moll et al., 2005; Brounen et al., 2012; Eakins, 2013; Schroder et al.,
2015; Walia, 2019; Kotsila & Polychronidou, 2021; and Wu et al. 2021).

Pachauri and Spreng (2002) studied the total energy requirements of households,
both direct and indirect, in India for the years 1983-84, 1989-90, and 1993-94 using
input-output transaction tables prepared by CSO (Central Statistical Organization) by
applying input-output energy analysis. The findings revealed that total household
energy consumption is about evenly divided between direct and indirect energy, which
comprises 75% of the total energy consumption of India. Most household energies
consumed directly are still non-commercial, and food consumption is responsible for
about half the indirect energy consumption. Household energy requirements have
increased significantly in total and per capita terms over the period. The main drivers of
this increase have been (i) the growing expenditures per capita, (ii) population, and (iii)

increasing energy intensity in the food and agricultural sectors.

Fillipini and Pachauri (2004) analyzed the electricity demand in urban Indian
households and found that income, size of house, regions and degrees of urbanization
significantly influence electricity consumption. Price is inelastic in electricity demand,
so the price is not an inhibiting factor in residential electricity consumption. In addition,
dwellings with more residents and younger household heads tend to consume less

electricity than those with fewer residents and older people.

Moll et al. (2005) used the hybrid energy analysis of household consumption as
a methodological approach based on household metabolism. The study suggests that
household energy consumption is strongly related to socio-demographic variables, such
as income and household size. They suggest that households with higher incomes or

larger sizes consume more energy than otherwise.

Hubacek, Guan, and Barua (2007) studied the changing lifestyles and
consumption patterns in developing countries like China and India. The study found that

people directly consume energy for daily use and aspire to a ‘high-quality life' by
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purchasing fashionable goods and services. More spacious living space allows
consumers to buy and store more household appliances and other durable goods, which
helped increase the sales of these appliances. The result of a case study on energy shows
that more and more people move up the consumption ladder due to increasing income
levels, infrastructure and availability of products and services, even in remote rural
locations. It predicted further increases in consumption and pollution levels as
compensating gains in efficiency levels. The study suggests that sustainable
consumption programmes can promote coherence and synergies across various

consumer, education, economic, social, environmental policies, etc.

Joon, Chandra, and Bhattacharya (2009) studied household energy consumption
patterns in a village in the Jhajjhar district of Haryana, India. The households surveyed
covered heterogeneous populations belonging to different income, educational and
social groups. There was more availability and utilization of solid biomass fuels as
energy resources in the domestic sector than commercial fuels. Income is an important
factor in determining the choice of fuel for cooking at the household level. Dung cakes,
crop residues, and firewood were the three primary cooking fuels, though LPG was used
along with biomass fuels. However, a complete conversion to cleaner fuels has not

occurred even in households using LPG for many years.

Sovacool (2011) proposed that the use of energy services is conditioned strongly
by income and wealth within societies: therefore, low-income families rely on a greater
number of fuels, ranging from dung and firewood to LPG and charcoal, but a fewer
number of services on energy to survive; the middle class relies on electricity and
natural gas, followed by coal, LPG and kerosene where a much broader range of
services are produced. The upper class has the same energy fuels and technologies as

middle-income families but consumes more luxury items and energy.

Golley and Meng (2012) investigated the variations in carbon dioxide emissions
across households with different income levels in Chinese urban households. They
found that affluent households generate more emissions per capita than poor households
via direct energy consumption and higher expenditure on goods and services that use

energy as an intermediate input.

A study of household energy consumption in Bangkok showed that three factors

significantly affecting consumption are; physical and structural, social and cultural as
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well as economic factors (Sirichotpundit et al., 2013). Increasing household incomes
and education levels cause a need for more comfortable living. Higher household
incomes result in higher home energy use, mainly due to purchasing more electrical
appliances. Thus it requires more energy production and causes more CO2 emissions.
Smaller household sizes and more compact house spaces with lesser household
appliances with more efficient ones are suggested for a reduction in household energy

consumption.

Tewathia (2014) studied the determinants of electricity consumption in Delhi
using household survey data and found that household income, the number and usage of
electrical appliances, the size of the house, family size, time spent out of the house and
higher educational level have a significant influence on electricity consumption.
Educational level negatively affects energy consumption as higher educated families

consume less electricity.

Lin et al. (2014) analyzed residential energy consumption at the provincial level
in China to study the differences in the amount and the structure of energy consumption.
The study found that population, economic development level, energy resource
endowment, and climatic conditions are the main influencing factors of residential
energy consumption. In contrast, the main factors that lead to regional differences in
residential energy consumption are economic development, climatic conditions, and
energy resource endowment. Energy resource endowment and climatic conditions
indirectly affect both the proportion of electricity consumption and gasoline

consumption.

Examining the impact of income on household energy consumption in urban
Odisha, Dash (2015) found that the overall energy consumption in the household sector
is the highest among high-income groups than middle and low-income groups.
Households of the high-income group were the highest consumer of electrical energy
for various household purposes because they use more modernized electrical appliances
as their income is higher than the others. It also found that families having high incomes
consume more energy. Furthermore, oil consumption for running vehicles was also

highest among the households of the high-income group.

Nazer (2016) analyzed the pattern and change in household energy consumption

and the determining factors in Indonesia during 2008-2011 from national household
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survey data using regression analysis. The result showed an increase in traditional and
modern energy consumption during the period, and that household income is the main
determining factor of energy consumption. There was a positive relationship between
energy consumption and income growth. The study also found a positive and significant
correlation between the age of the household head, household size, floor area, and house

ownership status, i.e., owning house results in higher energy consumption.

Bardazzi and Pazienza (2017) analyzed the influence of population aging on
energy expenditure using repeated cross-section data from lItaly. They employed
pseudo-panel regression and found that aging causes an increase in energy expenditure.
Older people stay home for a more significant time of the day and usually require more
heating and cooling comfort. Besides, the results also confirmed that recent generations
have higher residential energy expenditure. The energy culture of post-war Italian
generations seemed to be more linked to thermal comfort (heating and air conditioning)

than environmental attitudes.

Ravindra et al. (2019) assessed the household fuel use pattern and trend in rural
India, taking a case study from Punjab. The decadal trend in household energy
consumption patterns from the analysis showed that 77.5% of rural households in India
rely on solid biomass fuel for cooking. Furthermore, during the last 30 years (up to
2011), only 2% of rural households shifted from solid biomass fuel to cleaner fuels.
However, after 2011 data shows significant uptake of cleaner fuels for household
cooking. Results of the case study showed that rural households depend on numerous
approaches rather than a particular source of household energy, which contradicts the
energy ladder hypothesis of improvement in energy sources with an increase in income.
Furthermore, cooking fuel preferences were determined by socio economic and cultural
factors. The study highlights the need for effective user-behavior-focused interventions

to enhance the transition toward cleaner fuel for household energy.

In a study of firewood consumption in Nepal, Ram and Bahadur (2020) aimed to
assess the influence of hourly firewood consumption patterns on CO2 emissions in rural
areas using data collected from a field survey conducted in 16 households during winter.
The results show that most households use more firewood during the morning and
evening hours. Family size and the number of animals reared by the households and

firewood consumption are positively correlated, whereas family size was negatively
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correlated with per-capita firewood consumption. The larger households spent more
time cooking, while their consumption rate was similar to that of smaller households.
High indoor CO2 emissions in the morning and evening hours due to high firewood
consumption may pose severe health risks to the inhabitants. Therefore, intensive
awareness programmes and pollution control programs are suggested to improve indoor

air quality and health conditions, especially in rural areas.

Matsumoto (2020) compared winter energy usage between generations in
Japanese households and reported that elderly households consume more energy than
younger households, even after controlling the usage time of heating equipment,
household income, and housing sizes. The study strongly suggests that as people get

older, they seek comfort at home and thus use more energy.

Sena et al. (2021) examined the factors affecting electricity consumption in
Malaysian households that focused on the technology perspective (building and
appliance characteristics) and socio-economic perspective (socio-demographics and
occupant behavior) using surveys among 214 university students. The multiple linear
regression analyses showed that appliance characteristic factors were the main variables
influencing electricity consumption and house characteristics were the least significant.
Monthly income, number of air conditioning appliances and ownership of
miscellaneous appliances emerged as factors that significantly affected electricity
consumption. These results indicated that higher-income households would have more
appliances and use more electricity. It further confirms that occupant behavior factors

had a more significant influence than socio-demographic factors.

Kotsila and Polydhronidou (2021) investigated the socio-economic parameters,
dwellings' characteristics and climatic conditions that determine the electricity
consumption in Greek households. Two statistical models — the OLS model and the log-
linear regression model were built. The results showed that the number of occupants,
dwelling size, cooling hours, and weather conditions are all significant determinants of

electricity consumption.

Wu et al. (2021) analyzed the panel data of Chinese households from 2010 to
2016 and confirmed substantial household-scale economies in electricity consumption.
The study observed that specifically reducing the household size by one incurs a 17.0 —

23.6% increase in consumption. They also assessed the ecological/environmental
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implications and found that household emissions increase with smaller household sizes.
They suggested that it is crucial to incorporate the scale effect into energy demand
projections and sustainability assessments. The results also highlighted the urgency in

transitioning to cleaner energy since household size shrinkage is occurring globally.

Yawale, Hanaoka, and Kapshe (2021) analyzed the energy transition and
consumption patterns in rural and urban households in India during 2004, 2009, and
2011 through a bottom-up approach using National Sample Survey data. The study
found cooking to be the prime energy-consuming service. Service-wise analysis showed
that energy consumption for cooking has decreased with the rise in per capita household
income. The study also observed faster energy transition in higher-income households.
Urbanization was essential for the transition to clean and energy-efficient fuels for
cooking and lighting services. Besides, availability and cost of labour, household
expenditure class, access and availability of electricity, availability of local energy
resources, technology diffusion, climate and socio-cultural practices were also found to

play important roles in energy service demand for urban and rural households in India.

Inoue, Matsumoto and Mayume (2022) examined the effects of population aging
on household energy consumption based on an analysis of micro-level energy
consumption data of Japanese households from 1989 to 2014, measuring the pure aging
effect, the cohort effect, and the family structure effect. Their results confirmed that
energy consumption increases by about 12% due to the pure aging effect, or in other
words, household energy consumption increased significantly with population aging.
Younger generations consume less energy than older generations. Furthermore,
population aging changes households’ composition and reduces the size of households.
Due to this downsizing, household energy consumption increased by about 16.6%. The
changes identified in the study led the authors to suggest that more intensive use of
electricity per capita is necessary to accommodate lifestyle changes and a desperate

need for new and disruptive energy technology.
2.4 DETERMINANTS OF HOUSEHOLD FUEL CHOICE

Economic growth, improvement in living standards and consumer attitude
changes are important factors that lead to the diversification of household energy
consumption. Studies on household fuel choice and use determinants in developing

countries have been carried out by Masera et al. (2000), Heltberg (2004), Heltberg
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(2005), Mekonnen and Kohlin, (2009), Nansaior et al. (2011), Swarup and Rao (2015),
Rahut, Behera, and Ali (2016), Mottaleb and Rahut (2021), etc.

Studies have indicated a number of factors as determinants of the choice of
household fuel. The proponents of the energy stacking model observe that although
consumer's income is a significant factor in determining fuel choice, other aspects such
as the convenience of use, the uncertainty of supply, cooking habits and consumer
preferences are significant (Heltberg, 2003; Mekonnen & Kohlin, 2009). In addition,
proxy factors, including household expenditure, size of household, and characteristics of
the head of the household—Ievel of education, age and whether male or female—are
significant in determining fuel choice. Heltberg (2003) found that the income of the
household and education level of the household head had a very significant negative
impact on wood consumption while at the same time encouraging demand for LPG.
Heltberg (2004) also proposes that since households with higher education are aware of
the health impacts inherent in using traditional fuels like firewood and charcoal, such
households tend to switch to other efficient and clean modern fuels. Similar findings are
also given by Mokennen and Kohlin (2009), which state that when the housewife in the
household is educated and has good paying job outside the household chores, the
household becomes more motivated to adopt those efficient and modern cooking fuels

that are found in the higher energy ladder.

Ouedraogo (2006) shows that significant relationships exist between firewood,
charcoal and liquefied petroleum gas (LPG) use and household size. According to Farsi
et al. (2007), the choice of household cooking fuel and the amount consumed are related
to income and household size. Higher-income households also choose cleaner and more
convenient fuels such as electricity or LPG (Reddy, 2004; Farsi et al., 2007; Adam,
Brew-Hammond & Essandoh, 2013; Bisu et al., 2016).

Through an in-depth study of energy use in rural villages in Mexico, Masera, et
al. (2000) evaluate the energy ladder model using longitudinal data collected from a
large-scale survey of four states over four years. Their study shows that a multiple fuel
stacking model and not a simple progression as depicted in the traditional energy ladder

scenario more accurately describes the pattern of fuel choice and use in rural areas.

Alam, Sathaye, and Barnes (1998), in their study on urban household energy use

in India, examine issues related to fuel choices, household income, urban scale and
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energy decision-making process in the city of Hyderabad. It focused mainly on energy
use in low-income households and found the share of fuel wood in total energy
consumption to be much lower than before despite the city’s poverty and weak
economic base. As energy supplies such as LPG, kerosene, and electricity are
subsidized highly, the rich generally benefit from the subsidies, and the poor, who do
not have ration cards purchase kerosene at market prices. The low-income groups also
want to shift to LPG, which is distinctly preferred over other fuels for cooking. The
study suggests policies ranging from higher charges, privatization of distribution and
the use of more efficient appliances and lighting to ensure adequate supplies in the
future, and also policies that help remove the barriers of the high first cost of obtaining

LPG to speed fuel transition.

While observing the history of energy services, Fouquet (2008) noted that
energy choices have long been intimately tied up with intangible elements like status or
comfort. For instance, modern-day environmentalists place solar panels on their roofs to
make an ethical statement. They not only prefer to utilize less polluting sources but also
to display a higher socio economic status. Thus, one can assume that households'
preferences may lead to opting for energy stacking rather than total fuel switching to
modern energy sources, and households may continue to use low-efficiency and
polluting fuels accordingly to local traditional practices, despite the availability of

modern energy sources.

Mekonnen and Kohlin (2009), in their study on the determinants of household
fuel choice in major cities in Ethiopia, suggest that as households’ total expenditures
rise, they increase the number of fuels used and spend more on fuel consumption. This
study criticized the energy ladder model and reiterated other findings from Latin
America and Asia that showed that fuel stacking, as opposed to fuel switching, better
describes the fuel choice behavior of households in developing countries. This
observation opposed the notion of the complete switch from traditional to cleaner and
more costly fuels as income rises. The study concluded that other than income, other
factors such as cooking and consumption habits, consumer preference and taste,
dependability of supply, cost, and availability of technology also determine the choice

of household fuel.
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Age is also an important determining factor in household energy choice.
Households with older heads are more likely to consume wood than non-wood fuels.
Mekonnen and Kohlin (2009) found that households with older heads in major
Ethiopian cities were much more likely to use wood and kerosene than electricity and
charcoal, while the demand for wood increased with age. This finding was attributed to
certain habits of older people that favour traditional energy sources and resist change so
that if they grew up with wood as their primary fuel, they would wish to persist with the

‘wood tradition’ as their energy source.

Nansaior et al. (2011) reported that urbanizing Thai communities preferred to
keep using firewood or charcoal for cooking glutinous rice, although having access to
modern fuels, i.e., electricity and LPG. Cultural factors such as cooking practices and
traditional customs in food preparation play a central role in households’ continuous use
of traditional cooking energy sources. For example, empirical findings by Taylor et al.
(2011) in Guatemala households revealed that households usually use traditional
cooking fuels even though LPG is available and affordable. This is evident in some
households that foods retain their flavor when cooked with firewood or charcoal than

with electricity or Liquefied Petroleum Gas.

Kowsari and Zerriffi (2011) stated that the availability, affordability,
accessibility, and reliability of different cooking fuels also greatly influence in
household cooking energy choices. Households prefer to use clean and convenient
forms of energy, provided it is available. The consumption of modern energy
(electricity, LPG, kerosene, gas, renewable fuels) is preferable to traditional energy
(firewood, charcoal, coal and other biomass) because these are more convenient and
readily available (Alam et al.,, 1998). LPG consumption is positively related to
affordability (Bisu et al., 2016). Similarly, the availability of firewood significantly
influences its consumption. The population near the forest resources has higher per
capita consumption than those further away (Pandey, 2002). Charcoal is widely used in
urban areas with plentiful wood resources, and the per capita consumption of charcoal
increases in regions with adequate resources and stays constant as resources become

scarce (Barnes et al., 2004).

Urbanization is also associated with a switch from the consumption of firewood

to the more resource-consuming charcoal (Mwampamba et al., 2013). For instance,
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charcoal is preferred in urban areas due to positive characteristics such as higher energy
content, increased transportability and storability (avoidance of insect problems), the
fact that it can be relit, and smoke-efficient combustion (Kanmen & Lew, 2005).
Furthermore, increased availability and accessibility of energy technology and
infrastructure with rising urbanization may help explain why urban households shift
from lower-quality and more polluting fuels to cleaner and more efficient energy
sources (Hiemstra-van der Horst & Hovorka, 2008; Van der Kroon et al., 2013).
Nonetheless, Hiemstra-van der Horst and Hovorka (2008) study reported that transition

barriers might appear throughout the urbanization process.

Swarup and Rao (2015) studied the trends in the use of fuel types in households
using data from three rounds of NSS. Using econometric analysis, the authors examined
the trends in fuel choices in Indian households. The analysis showed that the households
do not conform to the energy ladder model. In other words, with increased income,
households shift to modern or superior fuels but do not abandon the inferior ones
altogether. The findings suggested that income, price, education, access to forests and
rural and urban differences are important determinants of the household choice of fuels.
Furthermore, analyzing the regional differences in fuel choice, the study found that
households in the northeastern and eastern parts of the country are more likely to stack
fuels than households in other regions. This implies that everything else being equal, a
household in the eastern and northeastern parts of the country will continue to use
traditional fuels. Therefore, the need for policy makers is to account for these

differences to shift households to cleaner fuels successfully.

Rahut et al. (2014) studied the factors likely to influence household decisions
when choosing a particular energy source for various uses, such as lighting, cooking,
and heating, using the Bhutan Living Standard Survey (BLSS) data for the year 2007.
The multinomial logit selection model results showed that a household's choice of
cleaner fuels for lighting, cooking, and heating is driven by income level, age,
education, gender of the household head, access to electricity, and location. Households
with a better-educated or female head, those with a higher level of income, and urban
households, have a higher probability of switching to clean energy. In contrast, poor
households, rural households and those with a low level of education are constrained by

these factors, so they continue using dirty energy. The study shows that female-headed
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households are more likely to choose cleaner fuels and that, above all, the availability of
a clean and cost-effective source of energy within the proximity is an important factor in
adopting clean energy. The study also combined BLSS 2003 and 2007, conducted

similar analyses and confirmed the robustness of the result.

Rahut, Behera, and Ali (2016) used data from the World Bank's comprehensive
living standard survey measurement on Ethiopia, Malawi, and Tanzania to analyze
cooking fuel use patterns and their determinants. The descriptive analysis shows that a
significant number of households use solid fuels for cooking and only a tiny fraction of
households use clean fuels such as electricity and liquid petroleum gas. Rural
households and those far from markets depend more on dirty fuels. Multinomial logit
and ordered probit model estimation results show that female-headed households,
household heads with a higher level of education, and urban and wealthy households are
more likely to use modern energy sources such as electricity and liquid petroleum gas
(LPG), and are less likely to use solid fuels.

Rahut, Behera, and Ali (2017) examined the factors influencing household use
of determinants of renewable and clean energy sources used for lighting purposes in
Africa using the Living Standard Measurement Study (LSMS) data from three African
countries: Ethiopia, Tanzania, and Malawi. The descriptive analysis reveals that rural
households depend primarily on kerosene and batteries for lighting their houses, while
electricity and batteries form a major energy source for lighting urban households. A
small fraction of households uses solid fuels and solar as their source of energy for
lighting. Econometric results showed that female-headed households are more likely to
adopt clean and renewable energy sources than male-headed households. Wealthier and
more educated households use electricity and solar energy for lighting, while poorer
households use kerosene, batteries, and solid fuels. Empirical results indicated that
Ethiopian households, followed by Malawian households, are more likely to use clean

sources of Energy than Tanzanian households.

An econometrics study made by Mottaleb, Ali and Rahut (2017) on 29,000
households in Bangladesh, demonstrated that the incidence and reliance on clean energy
are high among households headed by relatively highly-educated and wealthy heads and

spouses. Particularly, households use clean energy progressively with an increase in
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income. Based on the findings, the study suggested policies to encourage using clean

energy for household chores.

Rahut, Ali, and Mottaleb (2017) used multivariate probit, Poisson regression,
censored least absolute deviation, and a propensity score matching (PSM) approach to
understanding the determinants of alternative sources of cooking energy for far-flung
households in the highlands of Pakistan. The empirical results indicate that young and
educated farmers with large land holdings use more than one energy source for cooking
purposes. Severe weather and remoteness force small farmers in the Himalayas to rely
on one or two energy sources only. They recommended that the policy should focus on
improving infrastructure and guidance regarding severe weather management which can

provide better energy to remote villages during the severe winters.

Rahut et al. (2019) investigated the cooking-fuel use patterns and factors
influencing rural household choices in Pakistan. The results show that a significant
number of rural households use fuelwood, dung and crop residue for cooking and a tiny
fraction of households use natural gas. Low-income families with a lower level of
schooling of household heads are likely to depend on fuelwood, dung cake and crop
residues. Multinomial logit results show that household heads with higher human
capital and physical and financial assets are more likely to use modern fuel such as
natural gas and are less likely to use fuelwood, dung cake and crop residues. Empirical
findings also indicate that education is the main driver of clean fuel adoption for
cooking in rural Pakistan. Hence, the study suggested that energy policy focus on the

investment in human capital to enhance the adoption of clean fuel for cooking.

Using National Survey data from three NSSO rounds - 1991-92; 2006-07; and
2011-12, Mottaleb and Rahut (2021) examined the factors influencing fuel choice and
the fuel consumption behavior of urban Indian households. The study found that
relatively older household heads and spouses choose clean fuels. Female-headed
households favoured LPG and electricity for cooking over kerosene and coal. Education

level and wealth status are positively associated with clean energy use.
2.5 APPLIANCES AND ENERGY CONSUMPTION

Energy is used to cool, heat, light homes and to run household appliances.

Electrical appliances create life a lot easier and more convenient with their use. These
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appliances have become essential products in every household in modern society.
Electrical appliances are found to make a very significant contribution to a household's
electricity consumption. Studies have proven that a high percentage of household

electricity consumption is associated with the use of household appliances.

Genjo et al. (2005) studied the relationship between the possession of household
appliances and electricity consumption in Japanese households and found that the
increase in the consumption of residential electricity was due to the use of a great
number of household appliances. Similarly, Tewathia (2014) studied the determinants
of household electricity consumption in Delhi, and the results suggest that the stock of

appliances contributes the most to the variation in the dependent variable.

O’Doherty, Lyons and Tol (2008) investigated the determinants of appliance
ownership and energy-saving features in Ireland. Using the National Survey of Housing
Quality data carried out in 2001 and 2002, the authors examined the characteristics of
households with a large number of energy-using appliances and employed a Poisson
count model to analyze those factors affecting the total number of energy-saving
features present in a household. The study found that respondents living in newer,
detached homes, higher income and home owners are more likely to have a higher
number of energy-saving features in their home, but they are also more likely to have a
higher number of energy-using appliances. The results indicated that as income
increases by £100, the weighted number of appliances would likely increase by 0.6%.
Furthermore, households with children have a weighted number of appliances that are
about 10% higher than other households. With regard to tenure type, the weighted

number of appliances is highest in households that the occupant owns.

Leahy and Lyons (2010) examined household appliance ownership in Ireland
using logit models to analyze the determinants of appliance ownership and relate
ownership of a particular appliance to household income and a number of household
and dwelling characteristics. They found that households living in urban areas, those
with a large number of persons or a large number of rooms, and those with higher levels
of education are more likely to possess most of the appliances under consideration. The
presence of children and occupant-owned households also increases the probability of
higher possession of appliances. On the effect of income on individual appliances, it

was found that dishwasher ownership has the greatest impact on an increase in income.
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Verma, Jaiswal, and Wani (2011) assessed the energy consumption of the
residential sector of Gwalior city in Madhya Pradesh and found that the majority of the
households are using modern high-energy appliances leading to the overuse of valuable
energy resources. The investigation demonstrated that most buildings were not climate-
responsive and were consuming high levels of energy to achieve thermal comfort for
residents. Therefore, it suggested the dire need for proper energy planning and public
participation that can significantly reduce energy consumption and ultimately reduce the

burden on fossil fuels.

Rathi, Chunekar, and Kadav (2012) analyzed ownership patterns and
distribution in Indian households relating to three major appliances — fans, televisions
and refrigerators using two rounds of all India National Sample Survey Organisation
(NSSO) expenditure surveys. The report showed evidence of high ownership of
appliances by the states with high levels of income. There is also a strong correlation
between access to electricity and appliance ownership. Also, climatic conditions
influence the ownership of appliances. For instance, ownership of fans is lower in states

with colder climates.

Using a household budget survey, Eakins (2013) applied a Poisson model to the
possession of electrical appliances. The results showed that households with greater
numbers of persons occupying, larger number of rooms and who live in newer homes
have higher levels of possession. In addition, households with older or unemployed

heads and those renting the accommodation have lower levels of possession.

Dhanaraj, Mahambare and Munjal (2017) studied the determinants of household
refrigerator ownership in India and found that income is a necessity for the purchase of
an appliance but not a sufficient condition and that the duration of a complementary
good, i.e., electricity is critical for the ownership. The study also found that households
with a female having a higher level of education have a higher probability of

refrigerator ownership.

Singh, Mantha and Phalle (2018) aimed to forecast electricity consumption for
Energy efficient management in Indian urban households by evaluating current
practices in the home. The work was carried out through a household survey conducted
in three different climate zones of India. They found that ownership of major home

appliances like air conditioners, refrigerators and electric water heaters contributes to
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high electricity consumption in households. The price elasticity of electricity
consumption was found as -0.72, indicating that electricity consumption decreases when
the price increases. Electricity consumption was observed to be more responsive to
ownership of air conditioners rather than demographic variables and other appliances.
Considering factors such as tonnage, energy star rating, usage duration, year of purchase
and numbers, the results suggest that electricity consumption in air conditioning could
be reduced by 15% to 30% if existing household air conditioners which are older than 7
years were replaced by new energy efficient ones, with other parameters remaining

constant.

Analyzing energy consumption and appliance ownership in Indian households,
Walia (2019) found that energy consumption increases with an increase in family size
and socio-economic strata. Also, space and water heating devices are major contributors
to winter peak demand, whereas summer peak is attributed to space cooling devices. AC
households consume at least 50% more energy than non-AC households during

summer.

Poblete-Cazenava and Pachauri (2021) developed a simulation-based estimation
to estimate the responsiveness of appliance and electricity demand to income in four
countries, namely Ghana, Guatemala, India and South Africa, using micro data. The
study found that the level of adoption of electrical appliances varied by country,
appliance type, climate and income, with a high and stable share of electricity used for
entertainment in all four countries and socio-economic futures. However, the share of
electricity used for food preservation and preparation and clothes maintenance was
found to rise significantly with income as people are able to afford appliances that
provide greater convenience and comfort. The study provided an important policy
implication in that the demand for electric services in developing and emerging
countries will rise with income but making access to these electric services more
equitable requires improving the availability and affordability of efficient appliances, in

addition to improving the reliability, affordability and extent of electricity access.
2.6 ENERGY-SAVING BEHAVIOUR

A number of factors influence energy consumption and saving behaviors in
households. Hitchcock (1993) contends that household energy consumption is driven by

the needs or behavior of occupants and/or by the physical characteristics of the
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dwelling. Therefore, the household environment plays a crucial role in the relationship.
It is a universal fact that domestic dwellings basically provide a comfortable
environment for human activities by providing space heating, lighting, hot water, and a
host of others. Hence the amount of energy consumed in dwellings depends on the level
of service required and the efficiency with which the dwelling can provide such a

service.

A report on a study by Norden (2007) states that patterns and trends around
energy use in the households are the result of changing life styles and practices,
tendency towards increased ownership of labour-saving devices, an increasing number
of people and households, and a trend towards ignorance, misunderstanding or misuse
of energy-saving features of modern appliances, thereby curtailing much of the potential

for efficiency gains.

Sardianou (2007) investigated the main determinants of household energy
conservation patterns in Greek households using cross-section data. Results of the study
showed that socio economic variables such as consumers' income and family size are
suitable to explain the difference in energy conservation preferences. In addition, the
results suggest that electricity expenditures and the respondent's age are negatively
associated with the number of energy-conserving actions a consumer is willing to adopt.
People with higher incomes who own their houses and have large families are more
willing to conserve energy. The number of rooms, dwelling size, gender, educational
level and marital status have no significant influence on energy conservation. Larger
electricity expenditures have a negative impact on energy conservation behavior, and

older people are more energy-conserving than younger ones.

Chatterjee and Singh (2012) studied the status of consumers' awareness and their
perception on Energy efficient products in India. Product brand was found to be the
most important factor determining the purchase decisions, followed by product price.
Consumers' preference for energy-efficient products appears to be a lowly placed
determinant factor in all the product segments. By energy efficiency, most consumers
refer to low power consumption, leading to lower electricity bills. The most significant
of all sources of information is 'Star Mark' label on the product. Awareness level is
directly influenced by income level. Television is the most important source of

information on energy-efficient products. The results implied that consumer awareness
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of energy efficiency is increasing and also willingness to buy energy products is

relatively high and the market of these products is emerging fast.

Reddy and Nathan (2012), in their study on energy in the development strategy
of Indian households, found considerable changes in the use of energy-consuming
devices and the behavior of energy users in the household sector. The study found that
during 1950-2005, the population tripled, whereas household energy use doubled during
the same period. The findings suggest that the shift from low to high efficiency
fuels/technologies from the perspective of the households increased the standards of
comfort, cleanliness, and convenience. The study also suggests having access to
sufficient amounts of good quality energy to help the household climb the 'Comfort

ladder' and, thereby, the 'Development ladder.'

Han et al. (2013) investigated intervention strategy in stimulating energy-saving
behavior and identified that residents for less than two years had a higher level of
energy curtailment behavior than those residing for more than ten years. Both groups
had low-income levels and occupied rental houses. The lowest energy curtailment group
was medium-income residents who owned their houses and lived for 2 to 5 years or
more than ten years. However, if the owners had lived for more than ten years and had
the highest income, they also had a high level of curtailment behavior. The overall
picture suggests that recent movers, particularly renters, are more susceptible to

adopting curtailment behavior than those who have lived for more than two years.

Hori et al. (2013) surveyed five major Asian cities to identify the factors
influencing household energy-saving behavior. Their results showed that global
warming consciousness, environmental behavior and social interaction significantly
affect energy-saving behavior. Furthermore, income and age were also found to have
weak positive effects on energy-saving behaviors. The strong linkage of social
interaction to energy-saving behaviors indicates that community-based activities impact

energy-saving behaviors.

Using an online self-selection survey, Karlin et al. (2014) systematically
reviewed studies on the behavioral dimension of energy conservation in high-income
countries. The authors found a significant effect of environmental concern on

curtailment behavior relating to energy use but found no effect of environmental
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concern on efficiency behaviors and suggest that these behaviors are rather driven by

demographics, structural, technical and financial factors.

Fithri, Susanti and Bestarina (2015) assessed household energy savings and
consumer behavior to investigate the behavior related to energy savings, factors that
encourage energy-saving behavior and the possible potential savings in the household
sector in Padang city in China. The study results show that household size, income,
payment methods and house size affect energy-saving behavior. Household expenses on
electricity are strongly influenced by gender, type of job, level of education, size of
house, income, payment method and level of installed power. However, households are
not concerned about energy-saving behavior because of cheap energy prices and
affordability of the household to pay, especially for middle to high-income households.
Moreover, households are not so well-informed about energy-efficient equipment, so
their effort to control power consumption is not a priority. Therefore, the study suggests
the need for households to be more educational through sufficient information to help

them take action in behavioral change toward energy saving.

Liu, Wu and Zhang (2015) investigated the residential energy consumption
behavior in Beijing and found that the direct energy consumption behavior of older
respondents and those with higher education backgrounds and income levels are more
energy conservative than younger respondents and other education and income level
groups. The findings from the study suggest that the promotion of energy-saving

appliances is effective in driving energy conservation and emission reductions.

Poruschi and Ambrey (2016) studied the connection between households’
energy-saving behavior and direct residential energy consumption in Australia using
Household Energy Consumption Survey data. Results from a seemingly unrelated
regression (SUR) system of equations revealed that characteristics unique to living in a
city are linked to higher levels of direct residential energy consumption. On a number of
measures, €.g., household income, tenure type and dwelling type, the results point to a
lower likelihood of engaging in energy-saving behaviors in cities. Furthermore, renters
are significantly disadvantaged, suffering from a much lower adaptive capacity.
Specifically, householders who rent their homes are 77% less likely to have solar
electricity. In addition, householders who rent are less likely to engage in energy-saving

actions. This reflects difference in ontological security and the greater psychological
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burden associated with undertaking energy-saving behaviour borne by renters not

shared with home owners.

Yang, Zhang and Zhao (2016), in their study on the energy-saving behavior in
Chinese urban residents, provided evidence that the curtailment behaviors are
significantly related to environmental responsibility and energy curtailment attitude.
The study also found socio-demographic factors such as female gender and being older

to be correlated with curtailment behavior.

Enzler, Diekmann and Liebe (2019) studied the relationship between two
psychological factors: future orientation, environmental concern, and energy
consumption in Swiss households. They found a significant and negative correlation
between the variables, which translates to less energy use by more environmentally
concerned and future-oriented persons. The study also found a large gender difference,

with women using less electricity than men.

Spandagos et al. (2020) studied energy use patterns and attitudes in an urban
setting among Hong Kong households. The authors examined energy-saving behavior
relating to efficiency and conservation on three objectives - environment, personal
comfort and economic/monetary, and found that consumer perceptions are affected by
choice of behavior. The study suggested that the importance the consumers assign to
environmental and economic objectives for efficiency behavior are higher than those for
conservation behavior, and comfort is the most important objective for conservation. On
the other hand, the environmental and economic objectives for conservation do not
correlate strongly with the efficiency objective. Furthermore, the perceptions are more
affected by the consumers’ psycho-cognitive characters, and less by socio-
demographics. The authors suggested a “satisfy” policy target, where changes in both
energy behaviors need to be targeted at the same time, by satisfying the most important

objectives for each one of them.

Using a household survey in Hanoi City, Nguyen, Duong and Do (2021) studied
household energy-saving behavior in households. Results from the structural analysis
showed that the quality of energy-efficient appliances and social norms affect energy-

saving behavior positively. The study also revealed that gender, income and educational
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level act as stimulant factors in promoting energy-saving behavior and that women tend

to practice energy-saving behavior more than men.

Magbool and Haider (2021) examined the impact of the energy-saving behavior
of individuals on energy consumption in urban and rural Pakistani households using
primary data. The study found a positive and significant relationship between income
and energy consumption and a negative and significant relationship between job status,
marital status, energy consumption awareness and saving behavior in electronic

appliances with energy consumption.

Slupik, Kos-Labedowicz and Trzesiok (2021) attempted to identify individual
attitudes and beliefs of energy consumers in Poland and confirmed psychological
factors to be the most important factors in shaping energy-saving behaviors. The results
also indicated that other factors such as income, number of people in a household, level
of environmental knowledge and awareness, house equipment level or the place of
residence or building type shaped energy-saving behaviors of the consumers but to a

lesser extent than the psychological factors.

Never et al. (2022) studied the individual motivation to behavior and its impact
on households' energy expenditure in the capital cities of Ghana, Peru and Philippines.
Using household surveys on middle-class households, the authors examined the energy-
saving behavior relating to energy efficiency investments and curtailment behaviors of
the households by emphasizing the environmental concern and environmental
knowledge of the individuals. The results suggest that consumers who have
environmental concerns are more likely to adopt curtailment behaviors, but that concern
does not influence energy efficiency investments. On the other hand, consumers with
higher levels of environmental knowledge are more likely to make energy efficiency
investments, but that knowledge does not influence curtailment. Further examination of
the impact of environmental concern, knowledge, curtailment and energy-efficient
appliance purchase behavior on household electricity expenditure showed that socio-
demographics have a stronger effect on electricity expenditures compared to concern,

knowledge and energy-saving behavior.

Though studies have shown varying significance and the influence of individual

factors on energy-saving behaviors, the impact of income is usually similar in different
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countries. This is supported by the proposition that the higher the income, the higher the
likelihood of purchasing energy-efficient appliances, but also the lower the probability
of engaging in energy-curtailing behaviors as confirmed by Umit et al. (2019). As
proposed by Solanki, Mallela and Zhou (2013), reduction in energy use may be
achieved through changing attitudes, suitable consumption measures, replacement of
less efficient appliances with more efficient ones and increased efficiency in its use.

These measures are indispensable for saving energy.
2.7 CONCLUSION

This chapter presents a review of the literature that focuses on the factors that
affect energy consumption at the household level. It can be concluded from the above
review of literature that various studies surrounding household energy consumption
have been done in India and different countries around the world. However, to the
knowledge of the researcher, little or no intensive study in this area has been done in the
northeastern part of the country, including Nagaland, which is a major lacuna.
Moreover, the studies on household energy in India have mainly focused on fuel choice
but not much has been done on the consumption patterns. Research undertaken in this
study is therefore expected to fill the gap and should deepen the foundation for

understanding the urban energy consumption in the household sector.
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CHAPTER 3

SOCIO ECONOMIC PROFILE

3.1 INTRODUCTION

The socio-economic profile of an area is a crucial element of assessment that has
considerable influence on the level of living of the people. This chapter presents an
overview of the socio-economic profile of Nagaland in general and of the sample areas

in particular.
3.2 PHYSICAL FEATURES OF NAGALAND

Nagaland is a landlocked state in the northeast region of India. It is bounded by
Assam in the west and in the north, Myanmar and Arunachal Pradesh in the east and
Manipur in the south. The State lies between 25°%60° N and 27°40° N latitude and
between the longitudinal lines 93°20° E and 95°15° E. It has an area of 16,579 square
kilometers comprising 0.5% of India's geographical area and constituting about 6.32%
of the whole northeast region of India. The capital of the State is Kohima, which is
located at an elevated altitude of 1444.12 meters above sea level. Dimapur is the largest
city, with an elevation of 260 meters above sea level. Nagaland is largely a mountainous
state with a wide variety of forest and natural resource cover due to its unique

geographical location and climatic conditions (Govt. of Nagaland, 2016, pp. 10).
3.3 CLIMATE OF THE STATE

Nagaland has a typical monsoon climate with high humidity levels. The plain
areas are slightly warmer than the hills. Annual rainfall in the State averages around
1,800-2,500 millimeters (70-100 inches), concentrated in the months of May to
September, with May, June and July being the wettest months. Nagaland has an average
year-round temperature of 19.6 degree Celsius with atmospheric temperature varying
from 15 degree Celsius to 30 degree Celsius in summers and from less than 5 degree
Celsius to 25 degree Celsius in winters. In winter, the temperature does not generally
drop below 4 degree Celsius, but frost is common at high elevations. Summer is the

shortest season in the State that lasts for only a few months.
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In Nagaland, altitude variation is among the prime factors affecting climate and
weather conditions. Relief features such as high mountains act as barriers to the
movement of the monsoon winds. Low temperature, high rainfall on windward slopes,
comparatively dry on the leeward side, and heavy precipitation in the form of snow at
the mountain tops are the main features of the climate.

3.4 ADMINISTRATIVE SETUP OF THE STATE

The State of Nagaland was formally inaugurated on 1 December 1963 as the 16
State of the Indian Union, and Kohima was declared as the state capital. The entire
administrative area was then divided into three districts, namely, Kohima, Mokokchung
and Tuensang. During the subsequent years, more districts were carved out from the
existing ones. Thus currently, Nagaland has 16 districts, namely, Kohima, Dimapur,
Kiphre, Longleng, Mokokchung, Mon, Peren, Phek, Tuensang, Wokha, Zunheboto,
Noklak, Tsemenyu, Chumukedima, Niuland and Shamator. The State has 19 statutory
towns, 7 census towns, 1355 villages, 3 Municipal Councils and 20 Town Councils. The
State is almost entirely inhabited by tribals with their own distinct traditional, lingual
and cultural characteristics. As such, 17 tribes are recognized in the State, viz; Angami,
Ao, Chakhesang, Chang, Kachari, Khiamniungan, Konyak, Kuki, Lotha, Phom,
Pochury, Rengma, Sangtam, Sema, Tikhir, Yimkhiung and Zeliang (Government of
Nagaland, 2022).

3.5 CATEGORY-WISE URBAN CENTERS IN NAGALAND

As per the 2011 census, Nagaland has a total of 26 urban centers, comprising of
3 municipal councils, 16 town councils and 7 census towns. These urban centers are
categorized into different classes — Class | to Class VI, depending on the size of the
population. According to the 2011 census, Dimapur has emerged as the only Class | city
(population 100,000 and above) with a population of 122,834. Accordingly, Dimapur
city accounts for 21.51% of the State’s total urban population. The State capital Kohima
is the only Class Il town (population 50,000 — 99,999) with a population of 99,039,
accounting for 17.35% of the State's total urban population. Besides, the State has 6
urban centers under Class Il (population 20,000 — 49,999), 6 under Class IV
(population 10,000 — 19,999), 10 under Class V (population 5,000 — 9,999) and 2 under
Class VI (population below 5,000). Accordingly, Class I11, Class IV, Class V, and Class
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VI respectively account for 32%, 14.57%, 13%, and 1.64% of the State’s total urban

population.

Table 3.1: District-Wise Urban Centres under Different Size Categories in Nagaland in

2011
District Towns Class Population % of urban
population
Dimapur Dimapur (MC) I 1,22,834 2151
Kuda (CT) W 16,108 2.82
Rangapahar (CT) \Y 6,673 1.17
Chumukedima (TC) I 25,885 453
Puranabazar ‘A’ (CT) \% 7,385 1.29
Diphupar ‘A’ (CT) W, 10,246 1.79
Medziphema (TC) \% 8,738 1.53
Kohima Tsemenyu (TC) \% 6,315 1.11
Kohima (MC) I 99,039 17.35
Kohima Village (CT) v 15,734 2.76
Phek Phek (TC) W 14,204 2.49
Pfutsero (TC) v 10,371 1.82
Peren Jalukie (TC) Vv 8,706 1.52
Peren (TC) Vv 5,084 0.89
Mokokchung Tuli (TC) VvV 7,864 1.38
Tsudikong (CT) VI 4,416 0.77
Changtongya (TC) VvV 7,532 1.32
Mokokchung (MC) Il 35,913 6.29
Zunheboto Zunheboto (TC) Il 22,633 3.96
Satakha Hg. (CT) VI 4,964 0.87
Wokha Wokha (TC) I 35,004 6.13
Tuensang Tuensang (TC) Il 36,774 6.44
Kiphire Kiphire (TC) v 16,487 2.89
Longleng Longleng (TC) Vv 7,613 1.33
Mon Naginimora (TC) Vv 8,116 1.42
Mon (TC) I 26,328 4.61

Source: Census of India, 2011 and Nagaland Primary Census Abstract.

Note: MC = Municipal Council, CT = Census Town and TC = Town Council.
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3.6 DEMOGRAPHIC CHARACTERISTICS OF THE STATE
3.6.1 Population and Density of Population

Nagaland has a total population of 1,978,502 (0.16% of India’s population) as
per the 2011 census. Dimapur district constitutes the highest population with 378,811,
while the lowest is Longleng with 50,484. The density of population in Nagaland is 119
per sq. km against the country’s average of 362 per sq. km. Among the districts,
Dimapur has the highest population density with 409 persons per square Kilometer,
whereas Peren was the lowest with 58 persons per square kilometre.

During the 2011 Census, Dimapur had the highest share of population,
comprising 19.15%, followed by Kohima with 13.54%, Mon with 12.65% and
Mokokchung and Tuensang with an almost equal share of 9.84% and 9.94%,
respectively. Meanwhile, Longleng has the smallest share of population with only
2.55%, followed by Kiphire with 3.74%.

The decadal growth rate during 2001-2011 in Nagaland was -0.47%, while that
of India was 17.64%. There was no uniformity among the districts in population
growth, whereby some districts have exhibited positive growth while others have
witnessed negative growth. Among the districts, Dimapur had the highest decadal
growth rate with 23.23%, followed by Kohima, Phek, Peren, Tuensang and Wokha with
22.66%, 10.19%, 4.61%, 5.81% and 3.11% respectively. On the other end, districts such
as Longleng, Kiphire, Mokokchung, Zunheboto and Mon have witnessed negative
growth rates with -58.39%, -30.54%, -16.77%, -8.79% and -3.83%, respectively.
Dimapur (51.95%) and Kohima (45.60%) are the most urbanized districts in the State.

3.6.2 Sex Ratio

The average sex ratio is the number of females per 1000 males. As per the 2011
Census, the average sex ratio of Nagaland is 931 compared to the national average of
940 females per 1000 males. Among the districts, Zunheboto has the highest sex ratio,
while Mon has the lowest with 981 and 898, respectively. The average sex ratio in
urban regions of Nagaland was 905 against 926 in India. Similarly, the average sex ratio
in rural areas of the State was 940 against 947 in India. In the rural area, the highest was

Zunheboto with 998, while the lowest was Mon with 901. Similarly, in the urban area,
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Table 3.2: Population Structure of Nagaland in 2011

Population Density of Decadal Sex Ratio
Total % share of Rural (%) Urban (%) population | growthrate | Total Rural Urban

State’s total (persq. km) | 2001-2011

population (%)
Kohima 267988 13.54 54.40 45.60 183 22.66 927 924 932
Dimapur 378811 19.15 48.05 51.95 409 23.23 916 931 903
Phek 95219 8.26 84.93 15.07 81 10.19 551 969 860
Peren 163418 4.81 84.41 15.59 58 4.61 917 916 921
Mokokchung 194622 9.84 71.19 28.81 121 -16.77 927 950 874
Zunheboto 140757 7.11 80.42 19.58 112 -8.79 981 998 916
Wokha 166343 8.41 78.95 21.05 102 3.11 969 980 930
Tuensang 196596 9.94 81.28 18.72 90 581 930 939 890
Kiphire 74004 3.74 77.72 22.28 65 -30.54 961 970 928
Longleng 50484 2.55 84.96 15.04 90 -58.39 903 902 905
Mon 250260 12.65 86.15 13.85 140 -3.83 898 901 878
Nagaland 1978502 100 71.03 28.97 119 -0.47 931 942 905
India 1,210,854,977 68.84 31.16 362 17.64 940 947 926

Source: Census of India, 2011.
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the highest was Kohima with 932, while the lowest was Phek with 860.
3.6.3 Rural and Urban Population Distribution

According to the 2011 Census, the proportion of Nagaland’s rural population
was 71.03% which was higher than that of India with 68.84%, whereas the urban
population was 28.97% against that of India with 31.16%. In Nagaland, the highest
proportion of rural population among the districts was Mon with 86.15%, while the
lowest was Dimapur with 48.05% in 2011. Correspondingly, Dimapur has the highest
and Mon has the lowest urban population with 51.95% and 13.85%, respectively.

Figure 3.1 : Distribution of Rural and Urban Population in
Nagaland in 2011
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Source: From Table 3.2.

3.6.4 Urban Population Structure and Growth in Nagaland

During 2001, the proportion of the urban population in Nagaland was 17.23%
against 27.81% of India. The proportion of the urban population increased to 28.97% in
2011, while that of India corresponds to 31.16%. The growth rate of the urban
population in Nagaland during 2001-2011 was 67.38%, which was much higher than
the national growth rate of 31.80%. Mon had the highest decadal growth rate with
109.27%, followed by Phek, Mokokchung, Dimapur, Kohima, Tuensang and Zunheboto
with 91.27%, 78.30%, 72.14%, 50.87%, 23.70% and 19.60%, respectively. In contrast,
Wokha has exhibited negative growth rate with -7.04%. It is revealed from Table 3.3
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that Dimapur and Kohima are the most urbanized districts, where 51.95% and 45.60%

of their respective population resided in urban areas in 2011.

Table 3.3: Urban Population Structure of Nagaland during 2001-2011

% share of urban | % share of urban | Urban decadal | % of total urban
population 2001 | population 2011 growth rate population 2011
2001-2011
Kohima 35 45.60 59.87 21.21
Dimapur 37.19 51.95 72.14 35.66
Phek 8.68 15.07 91.27 4.30
Peren - 15.59 - 2.42
Mokokchung 13.45 28.81 78.30 9.76
Zunheboto 14.93 19.58 19.60 4.83
Wokha 23.34 21.05 -7.04 6.13
Tuensang 16.01 18.72 23.74 6.44
Kiphire - 22.28 - 2.89
Longleng - 15.04 - 1.33
Mon 6.36 13.85 109.27 6.03
Nagaland 17.23 28.97 67.38 100
India 27.81 31.16 31.80

Source: Census of India, 2011.

Figure 3.2: District-Wise Share of Urban Population in Nagaland

in 2011
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Source: Census of India, 2011.
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During 2011, Dimapur had the highest urban population constituting 35.66% of
the total urban population of the State followed by Kohima, Mokokchung, Tuensang,
Wokha and Mon with 21.21%, 9.76%, 6.44%, 6.13% and 6.03% respectively.
Meanwhile, Longleng recorded the lowest proportion of urban population accounting
for 1.33% of the total urban population of the State followed by Peren, Kiphire, Phek
and Zunheboto with 2.42%, 2.89%, 4.30% and 4.83%, respectively.

3.7 SECTORAL PERFORMANCE OF THE ECONOMY

Table 3.4 reveals that the NSDP has increased from %1,055,428 lakhs in 2011-12
to 1,547,210 lakhs in 2019-20. Correspondingly, the per capita NSDP has also
increased from 53,010 to 71,399 during the same period. Among the sectors, the
tertiary sector has been the major contributing sector, with 55.45% during 2011-12,
58.41% during 2015-16 and 63.57% during 2019-20. The primary sector follows this
with 31.86%, 30.45% and 24.36% during the corresponding periods. The secondary
sector has been the lowest contributing sector during the same period with 12.69%,
11.14% and 12.07%, respectively.

Among the sub-sectors, agriculture and allied activities has been the highest
contributor to NSDP, with 31.38% during 2011-12, 29.11% during 2015-16, and
22.90% during 2019-20. Other services were the second highest contributing sector
during 2011-12 with 13.87%, while in the subsequent periods it was public
administration with 16.53% and 18.70% respectively. The lowest contributing sub-
sectors were mining and quarrying, manufacturing, electricity, gas, water supply and
other utility services, and financial services. Trade, hotels and restaurants, construction,
real estate, ownership of dwelling & professional services, and transport, storage &

communication are other major sub-sectors in the economy.

It can be inferred from the above discussions that among the sub-sectors,
agriculture remains the major contributing sector to NSDP. Public administration has
emerged as an important sector in the State’s economy. The tertiary sector has been the
leading sector in the last decade in terms of its contribution to NSDP. This is followed
by the primary sector, while the secondary sector has been the lowest contributing

sector. Hence, the economy of the State is mostly dependent on the secondary sector.
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Table 3.4: NSVA at Constant Prices during 2011-20 ( in Lakhs at 2011-12 Prices)

2011-12 2015-16 2019-20
1. Primary Sector 332,745 377180 365,580
(31.86) (30.45) (24.36)
1.1. Agriculture and Allied Activities 327,768 360563 343,692
(31.38) (29.11) (22.90)
1.2. Mining and Quarrying 4977 16617 21,888
(0.48) (1.34) (1.46)
2. Secondary Sector 132,563 137984 181,081
(12.69) (11.14) (12.07)
2.1. Manufacturing 11,153 17876 23,303
(1.07) (1.44) (1.55)
2.2. Electricity, Gas, Water Supply & Other 21,462 21115 33,258
Utility Services (2.05) (1.70) (2.22)
2.3. Construction 99,948 98993 124,520
(9.57) (7.99) (8.30)
3. Tertiary Sector 579,119 723546 953,905
(55.45) (58.41) (63.57)
3.1. Trade, Repair, Hotels and Restaurants 103,558 123428 196,349
(9.92) (9.96) (13.09)
3.2. Transport, Storage & Communication 48,754 61883 84,653
(4.67) (5.00) (5.64)
3.3. Financial Services 46,948 49425 52,698
(4.50) (3.99) (3.51)
3.4. Real Estate, Ownership of Dwelling & 106,716 97455 92,797
Professional Services (10.22) (7.87) (6.18)
3.5. Public Administration 128,283 204788 280,532
(12.28) (16.53) (18.70)
3.6. Other Services 144,859 186567 246,876
(13.87) (15.06) (16.45)
4. Total NSVA at Basic Prices 1,044,428 1,238,711 1,500,565
5. NSDP 1,055,428 1,259,970 1,547,210
6. Per Capita NSDP () 53,010 60,663 71,399

Source: Directorate of Economics and Statistics, Nagaland, 2022.

Note: Figures in brackets indicate percentages to NSVA.




Figure 3.3: Percentage of Sectoral Contribution to NSDP during
2011-2020
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3.8 EMPLOYMENT IN THE ECONOMY

The total number of workers in Nagaland was 974,122 in 2011, constituting
49.24% of the population. The distribution of workers for the State in 2011 is presented
in Table 3.5. Main workers constitute 76.09% of the total workforce, out of which
59.77% were engaged in agricultural activity, indicating the agrarian nature of the
economy. On the other hand, 23.91% of the total workers were marginal workers. The
proportion of cultivators, agricultural labourers, household industries and other workers
constitute 56.72%, 3.05%, 1.29% and 38.95%, respectively.

Among the districts, Peren exhibited the highest proportion of total workers with
64.47%, while Dimapur had the lowest with 39.95%. When only the main workers are
taken into consideration, Kohima was the highest with 86.57%, while Peren was the
lowest with 59.55%. Reversely, Peren exhibited the highest proportion of marginal
workers at 40.45%, and Kohima was the lowest at 13.43%. Regarding the distribution
of main workers, the proportion of cultivators was highest in Mon with 80.40%, while
that of the lowest was Dimapur with 16.83%. However, the trend was reversed in the
proportion of other workers, with the highest and lowest in Dimapur and Mon with
77.58% and 15.26%, respectively. For agricultural labourers, it was highest in
Mokokchung with 6% and lowest in Kohima with 0.92%. The household industry was
highest in Mokokchung and lowest in Mon with 2.39% and 0.58%, respectively.
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Table 3.5: Distribution of Main and Marginal Workers in Nagaland in 2011 (%)

Districts Total Main Category-wise Distribution of Main Workers Marginal

Workers | Workers ["Cytivators | Agricultural | Household | Other | WVorkers

Labourers | Industrial | Workers
Workers

Kohima 42.85 86.57 38.24 0.92 1.14 59.70 13.43
Dimapur 39.95 80.84 16.83 3.68 1.91 77.58 19.16
Phek 49.12 79.28 69.24 2.06 0.96 27.74 20.72
Mokokchung | 51.42 80.99 52.11 6.00 2.39 39.49 19.01
Wokha 47.14 81.00 65.91 3.74 1.38 28.97 19.00
Zunheboto 56.46 62.14 62.25 3.57 1.24 32.94 37.86
Tuensang 49.93 74.90 78.18 1.29 0.74 19.80 25.10
Mon 59.00 71.10 80.40 3.76 0.58 15.26 28.90
Peren 64.47 59.55 70.30 3.37 0.95 25.38 40.45
Kiphire 43.19 80.82 71.43 1.70 1.25 25.62 19.18
Longleng 60.55 68.52 80.39 1.33 0.95 17.33 31.48
Nagaland 49.24 76.09 56.72 3.05 1.29 38.95 23.91

Source: Statistical Handbook of Nagaland, 2021.

Figure 3.4 : Percentage Distribution of Main Workers in
Nagaland in 2011
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3.9 PROFILE OF THE SAMPLE AREAS

Household energy consumption is a part of an integrated system that varies from
region to region depending on the composition of this system. To conceive these

variations, the present study selected two urban centers located at geo-climatically
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different regions in Nagaland, viz. Kohima municipal area in Kohima district and

Dimapur municipal area in Dimapur district.

3.9.1 Kohima Municipal Area

Kohima is the capital of Nagaland, and is located between the geographical
coordinates of 25.49 degree North latitude and 94.08 degree South longitude. Kohima
municipal area is located on the Pulie Badze mountain's hilly high slopes that range
with a mean elevation of 1468 m above sea level. Its temperature ranges from 2.9 to 27
degree Celsius. It occupies an area of about 11 square kilometres. The municipal area is
divided into 19 wards with a total population of 99,039 and 22,312 households
constituting 83.39% of the total urban population in Kohima district, accounting for
17.34% of the total state urban population as per the 2011 census.

3.9.2 Dimapur Municipal Area

Dimapur is the largest city in Nagaland and is located at 25.92 degree North
latitude and 93.73 degree East longitude. Dimapur municipal area is situated in the
plains with an average elevation of 195 m above sea level. Its temperature ranges from
10.4 to 36 degree Celsius. It occupies an area of about 18.13 square kilometres. The
Dimapur municipal area is divided into 23 wards with a total population of 122,834 and
27,165 households, constituting 65% of the total urban population in Dimapur district
and accounting for nearly 22% of the total state urban population according to the 2011

Census.
3.10 PROFILE OF THE SAMPLE HOUSEHOLDS

3.10.1 Sample Population: The total population in 621 sample households was
2865, comprising of 49.88% in Kohima and 50.12% in Dimapur. As shown in Table
3.6, the household demographics of the sample populations are quite consistent. In each
sample area, males represent the prominent gender comprising 51.66% of the total

population.

The sex ratio in sample households was 936, which was higher than that of the
2011 census with 905. Among the sample areas, Kohima has higher sex ratio of 939
than Dimapur, with 933. The average family size is found to be 4.6 persons. Kohima

has an average family size of 4.9 and Dimapur has an average of 4.4.
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Table 3.6: Distribution of the Sample Population

Sex Kohima Dimapur Total
No. of households 294 327 621
Male 737 743 1480
Female 692 693 1385
Total 1429 (49.88) 1436 (50.12) 2865 (100)
Sex ratio 939 933 936
Average household size 4.9 4.4 4.6

Source: Household Survey, 2016-17.
Note: The figures in brackets represent percentages in the total sample population.

3.10.2 Age-Wise Composition: The sample population has been divided into
seven age cohorts, such as 10 years and below, 11-20, 21-30, 31-40, 41-50, 51-60 and
above 60 years of age. For the aggregate sample and individual areas, the proportion of
people was found to be highest within the age group of 21-30 years, accounting for
28.59%, 29.18% (Kohima) and 27.99% (Dimapur). On the other hand, the least was in
the age group of 0-10 years with 4.47%. Kohima constituted 4.06% of 0-10 age group

and Dimapur constituted 4.87%.

Table 3.7: Age-Wise Composition of Population in Sample Areas

Age Kohima Dimapur Total

0-10 58 (4.06) 70 (4.87) 128 (4.47)
11-20 351 (24.56) 290 (20.19) 641 (22.37)
21-30 417 (29.18) 402 (27.99) 819 (28.59)
31-40 171 (11.97) 177 (12.33) 318 (12.15)
41-50 174 (12.18) 196 (13.65) 370 (12.91)
51-60 169 (11.83) 174 (12.12) 343 (11.97)
Above 60 89 (6.23) 127 (8.84) 216 (7.54)
Total 1429 (100) 1436 (100) 2865 (100)

Source: Household Survey, 2016-17.
Note: Figures in brackets represent percentages of age groups to respective total population.

3.10.3 Educational Status of Household Members: Table 3.8 shows the
distribution of the households according to the members' educational status. It is
interesting to note that in the study areas, most people were graduates (31.37%),

followed by post-graduate/professional degree, higher secondary, primary, upper
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primary and secondary with 17.15%, 15.61%, 12.40%, 12.04% and 9.25%, respectively.
The proportion of population over three years of age with no schooling was 2.18%.

Table 3.8: Distribution of Population by Educational Status

Educational Status Kohima Dimapur Overall
No Schooling 30 (2.16) 31 (2.20) 61 (2.18)
Primary 145 (10.43) | 202 (14.34) 347 (12.40)
Upper Primary 178 (12.81) 159 (11.28) 337 (12.04)
Secondary 153 (11.01) 106 (7.52) 259 (9.25)
Higher Secondary 194 (13.96) | 243 (17.25) 437 (15.61)
Graduate 433 (31.15) | 445 (31.58) 878 (31.37)
Post Graduate/Professional Degree | 257 (18.49) 223 (15.83) 480 (17.15)
Total 1390 (100) 1409 (100) 2799 (100)

Source: Household Survey, 2016-17.
Note: 1) Figures in brackets represent percentages of the respective total.
2) Children under 3 years are excluded.

3.10.4 Gender of Household Head: Of the total households, 81.6% were
headed by males, and females headed were 18.4%. Male-headed households in Kohima
constituted 79.6%, whereas 20.4% of the households were female-headed. The
corresponding male and female-headed households in Dimapur were 83.5% and 16.5%,

respectively.

Table 3.9: Gender-Wise Household Heads in Sample Areas

Gender Kohima Dimapur Overall

Male 234 (79.6) 273 (83.5) 507 (81.6)
Female 60 (20.4) 54 (16.5) 114 (18.4)
Total 294 (100) 327 (100) 621 (100)

Source: Household Survey, 2016-17.
Note: Figures in brackets represent percentages of the respective total.

3.10.5 Educational Status of Household Head: The educational status of the
household heads in the sample area is given in Table 3.10. The cumulative educational
qualification for the study area reveals that 4.2% of household heads had no formal
education, 9.8% had primary education, 35.1% had graduate qualifications, and 15.5%
had post-graduate and professional degrees. Graduate level constituted the highest share
of qualification of household heads in both Kohima and Dimapur, with 36.4% and

33.9%, respectively. Higher secondary education level formed the second highest share
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in Dimapur with 21.7%, followed by post-graduate and professional degrees with
11.9%. On the other hand, post-graduate and professional degrees formed the second
highest share in Kohima with 19.4%, followed by upper primary level with 15.3%. 3.1

% of household heads in Kohima and 5.2% in Dimapur had no formal education.

Table 3.10: Educational Qualification of Household Heads

Educational Qualification Kohima Dimapur Overall
No schooling 93.1) 17 (5.2) 26 (4.2)
Primary 26 (8.8) 35 (10.7) 61 (9.8)
Upper Primary 45 (15.3) 24 (7.3) 69 (11.1)
Secondary 19 (6.5) 30(9.2) 49 (7.9)
Higher Secondary 31 (10.5) 71 (21.7) 102 (16.4)
Graduate 107 (36.4) 111 (33.9) 219 (35.1)
Post Graduate/Professional Degree 57 (19.4) 39 (11.9) 96 (15.5)
Total 294 (100) 327 (100) 621 (100)

Source: Household Survey, 2016-17.
Note: Figures in brackets represent percentages of the respective total.

3.10.6 Age of Household Head: The age of household heads was categorized
into five groups, namely, below 30 years, 31-40 years, 41-50 years, 51-60 years and
above 60 years. In the aggregate sample, age 51-60 constituted the highest group with
31.6%, followed by above 60 years, 41-50 and 31-40 years with 23.7%, 21.7% and
17.4%, respectively. The age group below 30 years constituted the lowest with 5.6%.

The same trend is exhibited in both sample areas.

Table 3.11: Age Group of Household Heads

Age (in years) Kohima Dimapur Overall

<30 21 (7.1) 14 (4.3) 35 (5.6)

31-40 53 (18) 55 (16.8) 108 (17.4)
41-50 62 (21.1) 73 (22.3) 135 (21.7)
51-60 94 (32) 102 (31.2) 196 (31.6)
>60 64 (21.8) 83 (25.4) 147 (23.7)
Total 294 (100) 327 (100) 621(100)

Source: Household Survey, 2016-17.
Note: Figures in brackets represent percentages of the respective total.

3.10.7 Work Status of Household Head: The work status of household heads

was categorized into four groups, namely, retired, salaried, self-employed and
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unemployed. Households whose income is mainly from pension benefits comprised
17.1% of the total sample households. The same was 15.3% in Kohima and 18.7% in

Dimapur.

Table 3.12: Occupational Status of Household Heads

Occupation Kohima Dimapur Overall
Retired 45 (15.3) 61 (18.7) 106 (17.1)
Salaried 186 (63.3) 176 (53.8) 362 (58.3)
Self-employed 27 (9.2) 45 (13.8) 72 (11.6)
Unemployed 36 (12.2) 45 (13.8) 81 (13)
Total 294 (100) 327 (100) 621 (100)

Source: Household Survey, 2016-17.
Note: Figures in brackets represent percentages of the respective total.

Self-employed refers to individuals who are employed themselves in various
economic activities. It is observed that in the total sample households, 11.6% of the
household heads were self-employed. The same was 9.2% in Kohima and 13.8% in
Dimapur. The term ‘salaried’ refers to employees of an organized sector, whether
governmental or non-governmental. The proportion of household heads salaried was
58.3% for the total sample. The same was 63.3% in Kohima and 53.8% in Dimapur.
The unemployed category is comprised of those who do not have any source of income,
including the unemployed and full-time stay-at-home parents. This category constituted

13% of the aggregate sample, with 12.2% in Kohima and 13.8% in Dimapur.

3.10.8 Distribution of Sample Households by Monthly Income: The sample
households are categorized into five income groups based on their average monthly
income. These comprised of households who earn less than 220,000; households with
income levels between %20,000 and %50,000; 51,000 and Z80,000; %81,000 and
100000 and households with income levels above 100000. Income group X20,000-
%50,000 constituted the highest percentage of aggregate households with 38.8%
followed by %51,000-%80,000, %81,000-3100,000, and <?20,000 with 34%, 15.1%,
7.7% and 4.3% respectively. In Kohima, most of the households (40.1%) were within
the income group of ¥20,000-350,000, while for Dimapur (40.1%), it was within the
income group of T51,000-380,000.
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Table 3.13: Income Group of Households

Income group Kohima Dimapur Overall
<20,000 16 (5.4) 11 (3.4) 27 (4.3)
20,000-50,000 118 (40.1) 123 (37.6) 241 (38.8)
51,000-80,000 80 (27.2) 131 (40.1) 211 (34)
81,000-100000 51 (17.3) 43 (13.1) 94 (15.1)
>100000 29 (9.9) 19 (5.8) 48 (7.7)
Total 294 (100) 327 (100) 621 (100)

Source: Household Survey, 2016-17.
Note: Figures in brackets represent percentages of the respective total.

3.10.9 Number of Rooms: The number of rooms in the sample households is
categorized into four groups: 1-3, 4-6, 6-9 and more than 9. Majority of the households
in the aggregate sample had 4-6 rooms in their homes (51.9%), 25% had 1-3 rooms,
15.6% had 7-9 rooms and 7.1% had more than 9 rooms.

Table 3.14: Number of Rooms in Sample Households

Number of rooms Kohima Dimapur Overall
1-3 87 (29.6) 71 (21.7) 158 (25.4)
4-6 125 (42.5) 197 (60.2) 322 (51.9)
7-9 52 (17.7) 45 (13.8) 97 (15.6)
More than 9 30 (10.2) 14 (4.2) 44 (7.1)
Total 294 (100) 327 (100) 621 (100)

Source: Household Survey, 2016-17.
Note: Figures in brackets represent percentages of the respective total.

3.10.10 House Ownership: 64.9% of the sample households owned their place
of dwelling (64.3% in Kohima and 65.4% in Dimapur), 30.1% were residing in rented

accommodations and 5% in government quarters.

Table 3.15: House Ownership of Households

Kohima Dimapur Overall
Rent 87 (29.6) 100 (30.6) 187 (30.1)
Government Quarters 18 (6.1) 13 (4) 31 (5)
Owned 189 (64.3) 214 (65.4) 403 (64.9)
Total 294 (100) 327 (100) 621 (100)

Source: Household Survey, 2016-17.
Note: Figures in brackets represent percentages of the respective total.
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3.10.11 Types of House: Of the aggregate households, 69.89% had pucca
houses, 27.38% had semi-pucca houses and 2.74% had katcha houses. In Kohima,
69.05% of the households had pucca houses, 27.21% had semi-pucca houses and 3.74%
had katcha houses. Likewise, in Dimapur, 70.64% had pucca houses, 27.52% had semi-

pucca houses and 1.83% had katcha houses.

Table 3.16: Types of House

Kohima Dimapur Overall
Pucca 203 (69.05) 231 (70.64) 434 (69.89)
Semi-pucca 80 (27.21) 90 (27.52) 170 (27.38)
Katcha 11 (3.74) 6 (1.83) 17 (2.74)
Total 294 (100) 327 (100) 621 (100)

Source: Household Survey, 2016-17.
Note: Figures in brackets represent percentages of the respective total.

3.11 CONCLUSION

This chapter briefly discussed the profile of Nagaland pertaining to its physical
features, urban concentrations, demography, sectoral performance and employment.
Profile of the sample areas, i.e., Kohima and Dimapur have also been highlighted. It can
be deduced from the above revelation that Nagaland is basically an agrarian economy
with a rapidly growing urban population, who are mostly dependent on the service

sector.
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CHAPTER 4

AN OVERVIEW OF ENERGY CONSUMPTION IN INDIA AND
NAGALAND

4.1 INTRODUCTION

India is currently the world’s second-most populous country after China, and it
has become the fifth-largest economy in nominal terms, behind the United States,
China, Japan and Germany. Expressed in terms of purchasing power parity (PPP), India
is the third largest economy behind China and the United States (IEA, 2021b). The
accelerating economic growth has resulted in increasing per capita income levels.
Consequently, rapid growth in income has been accompanied by quick changing
lifestyles, increasing availability and access to material goods and services and the
ability to afford them, and increasing energy use for the country as a whole. The country
exhibits wide variations in climate, topology and geography and has vast economic,
social, ethnic, religious and cultural differences among its inhabitants. This
heterogeneity accounts for differences in habits, attitudes and lifestyles and manifests
itself in varying levels and energy use patterns throughout the country (Pachauri, 2009).
The present chapter gives an overview of energy consumption in general, and household

energy consumption in India and Nagaland in particular.
4.2 TRENDS IN INDIA’S ENERGY CONSUMPTION

India is the third largest energy consumer in the world after China and the
United States (Enerdata, 2021). Table 4.1 shows the share of energy consumption of
India, the US, China and some selected Asian countries compared to the world
consumption. The total energy consumption in the world was 10105 Mtoe in 2001,
which increased to 13828 Mtoe in 2020. Energy consumption has increased by 1.6% per
year from 2001 to 2020. The total energy consumption of India corresponds to 448
Mtoe, which increased to 908 Mtoe during the same period. Correspondingly, the share
of India's energy consumption to the world's total energy consumption was 4.4% in
2001, which increased to 6.6% in 2020. The total energy consumption of India
increased at a rate of 3.6% per year during 2001-2020.

72



It can be observed from Table 4.1 and Figure 4.1 that during 2001-2020, while
the share of the US in the world's total energy consumption shows a declining trend,

China’s share exhibited an increasing trend at an annual rate of change of -0.4% and

5.5%, respectively during the same period. Similarly, other Asian countries such as

South Korea, Indonesia and Taiwan exhibited increasing trends at 1.9%, 1.8% and 1%,

respectively, whereas Japan witnessed a declining consumption trend at

the period.

-1.4% during

Table 4.1: Energy Consumption in India and Some Selected Countries in Comparison

with the World (in Mtoe)

Year | World | US China India Japan South Indonesia | Taiwan
Korea

2001 | 10105 | 2226 (22.0) | 1168 (11.6) | 448 (4.4) | 511 (5.1) | 193 (1.9) | 159 (1.6) | 86 (0.9)
2002 | 10336 | 2256 (21.8) | 1246 (12.1) | 462 (4.5) | 513 (5.0) | 201 (1.9) | 165 (1.6) | 90 (0.9)
2003 | 10702 | 2262 (21.1) | 1420 (13.3) | 474 (4.4) | 509 (4.8) | 206 (1.9) | 165 (1.5) | 94 (0.9)
2004 | 11174 | 2308 (20.7) | 1615 (14.5) | 500 (4.5) | 526 (4.7) | 212 (1.9) | 176 (1.6) | 96 (0.9)
2005 | 11486 | 2320 (20.2) | 1782 (15.5) | 515 (4.5) | 524 (4.6) | 214 (1.9) | 179 (1.6) | 98 (0.9)
2006 | 11814 | 2298 (19.5) | 1950 (16.5) | 533 (4.5) | 524 (4.4) | 218 (1.8) | 183 (1.5) | 100 (0.8)
2007 | 12142 | 2338 (19.3) | 2099 (17.3) | 568 (4.7) | 519 (4.3) | 227 (1.9) | 182 (1.5) | 105(0.9)
2008 | 12285 | 2278 (18.5) | 2155 (17.5) | 604 (4.9) | 500 (4.1) | 232 (1.9) | 185 (1.5) | 101 (0.8)
2009 | 12166 | 2165 (17.8) | 2297 (18.9) | 663 (5.4) | 477 (3.9) | 234 (1.9) | 196 (1.6) | 100 (0.8)
2010 | 12837 | 2217 (17.3) | 2536 (19.8) | 701 (5.5) | 503 (3.9) | 256 (2.0) | 202 (1.6) | 106 (0.8)
2011 | 13051 | 2191 (16.8) | 2723 (20.9) | 734 (5.6) | 466 (3.6) | 267 (2.0) | 205 (1.6) | 105 (0.8)
2012 | 13220 | 2152 (16.3) | 2821 (21.3) | 766 (5.8) | 456 (3.4) | 271 (2.0) | 204 (1.5) | 105 (0.8)
2013 | 13410 | 2190 (16.3) | 2912 (21.7) | 779(5.8) | 457 (3.4) | 272 (2.0) | 197 (1.5) | 107 (0.8)
2014 | 13557 | 2216 (16.3) | 2966 (21.9) | 822 (6.1) | 442 (3.3) | 277 (2.0) | 206 (1.5) | 109 (0.8)
2015 | 13593 | 2192 (16.1) | 2998 (22.0) | 835(6.1) | 434 (3.2) | 283 (2.1) | 204 (1.5) | 107 (0.8)
2016 | 13704 | 2168 (15.8) | 2977 (21.7) | 852 (6.2) | 429 (3.1) | 293 (2.1) | 209 (1.5) | 109 (0.8)
2017 | 13969 | 2161 (15.5) | 3070 (22.0) | 883 (6.3) | 434 (3.1) | 295 (2.1) | 222 (1.6) | 107 (0.8)
2018 | 14299 | 2236 (15.6) | 3201 (22.4) | 919 (6.4) | 428 (3.0) | 296 (2.1) | 231 (1.6) | 110(0.8)
2019 | 14407 | 2214 (15.4) | 3309 (23.0) | 940 (6.5) | 416 (2.9) | 293 (2.0) | 237 (1.6) | 108 (0.7)
2020 | 13828 | 2046 (14.8) | 3381 (24.5) | 908 (6.6) | 386 (2.8) | 283 (2.0) | 225 (1.6) | 105 (0.8)
CAGR 1.6 -0.4 55 3.6 -14 1.9 1.8 1

Source: Enerdata, 2021.

Note: Figures in brackets represent percentages of the world’s consumption.
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Figure 4.1: Relative Trend in Energy Consumption across
30 Selected Nations
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Source: From Table 4.1.
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