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CHAPTER I

INTRODUCTION

1.1 Energy and economic development

Energy plays a crucial role in human existence. It is a basic

requirement for subsistence in the form of cooking, heating and

lighting. At the same time, it is a vital input in production

processes such as agriculture, industry and transport.

Economic development has generally exhibited two features

over the years. First, with development, world has consumed more

and more quantities of energy and next, during this process has

substituted one source of energy by another - generally non­

commercial sources by commercial.

Countries in different stages of economic development also

exhibit certain trends in their energy consumption pattern. For

instance, the per capita energy intake is low in developing countries

as compared to developed countries. The per capita energy

consumption (in kg. of oil equivalent) is 369 for low-income

economies, 1475 for middle income economies and 5066 for high­

income economiesl. Besides, developed countries, which

accommodate only 24 per cent of world population, consume 66 per

cent of world energy, whereas the developing countries with 76 per

cent of the world population consume only 34 per cent energy-7-.



Distinction between developed and developing countries is visible

with respect to sources of energy as well. While the developing

countries mostly depend on non-commercial fuels, developed

countries depend mostly on commercial fuels. For instance, while

oil is the most important single source of energy in developed

countries (37 per cent), biomass fuels are the major single source

(35 per cent) in developing countries-7’.

1.2 Rural energy scenario

The world is still predominantly rural, with 55 per cent of the

world population and 70 per cent of the population in low-income

economies live in rural areas4. Besides, the rural sector accounts for

almost 40 per cent of the total energy consumption of developing

countries5. Energy greatly influences the quality of rural life. The

availability of modern fuels can revolutionise the living conditions

of the rural people. Energy opens up avenues for mechanisation of

agriculture, modernisation of rural industries, reduction of rural

unemployment and increased productivity of the whole rural

community. Consequently, the importance of rural energy, not only

“for growth and development, but also to ensure minimum conditions

for existence in large parts of the globe has been increasingly

recognized in recent decades.



The energy demand in rural areas is primarily for end-user to

meet basic needs. In the households they need it for cooking,

lighting, heating and water pumping; in agriculture for water supply

and transportation, and in rural industries for various operations

and transportation. Several factors affect the rural energy demand,

viz. level of development of the area, demography, resource

endowments, agro-climatic patterns, forest and tree resources and

access to these, irrigation, cropping patterns and yields,

landownership pattern, possession of live stock, technological

innovations and socio-economic factors. Tradition also affects rural

energy demand.

The energy sources in rural areas are diverse. They include

traditional sources like human, draught, wind, fuel wood,

agricultural residue and animal dung; and commercial sources like

coal, charcoal, kerosene, electricity and LPG. Non traditional

sources are also used in rural areas. However, commercial sources

do not account for more than 10 to 20 per cent of the total rural

energy demandé.

1.3 The Household sector and rural energy scenario

Energy consumption by the rural household in the developing

countries has crucial impact on the global energy scene. This is

because in developing countries, where majority of the population



lives in rural areas, the most important single source of energy

demand is attributable to the household and informal sectors.

According to the Food and Agricultural Organization (FAO), the

rural sector accounts for almost 40 per cent of the total energy

consumption of the developing countries, most of which is used in

the household sector7.

Rural households demand energy for rather obvious end uses,

of which cooking is the most important one. It is estimated that the

energy use for cooking is as high as 95 to 98 per cent of total rural

household energy use in some tropical developing countries. A

variety of fuel materials like fuel wood, crop residues, dung,

kerosene and LPG are used by the rural households to meet their

cooking energy demand. Of these diverse sources, non-commercial

fuels - especially fuel wood - are the most widely used. About 80

per cent of the wood harvested in developing countries is used for

cooking, heating or small scale industries9.

1.4 Energy problem in the rural household sector

Rural households in the developing countries are facing an

energy crisis, which is directly and indirectly linked to the ‘oil

crisis’ that resulted from the abrupt oil price hike by the OPEC.i/n

1973-74 and 1979-80. The energy problem in the rural lffitrsehcrkf

sector is identified in terms of certain symptoms such as acute



shortage of fuel material, rising fuel prices, increased fuel

substitution (of superior fuels by inferior ones), longer fuel

collection time and greater health hazards related to fuels or

cooking practices.

Initially, the rural energy problem was described merely as a

situation where biomass fuels were consumed at a rate faster than

being produced. Hence the nature of the rural energy problem was

viewed only as a problem of shortage of usable energy supplies or a

problem of an imbalance between energy demand and supply or

between energy production and consumption in the rural sector.

However, on further examination it was also revealed that the rural

energy problem is only a small subset of a large problem of rural

under development. The rural energy problem was thus recognised

only as a symptom of a much deeper disease of rural poverty. It is

inextricably linked to a wider social, political and economic circles.

The predominance of the household sector in the rural energy

scenario resulted in the household sector being worst hit most

adversely by the rural energy problem. The availability of fuel to a

household is determined by its access to local resources. This

access, however, is constrained by many factors. like distance

between the resources and the point of use, pattefrr'(fi" land tenure

afiiid-he biomass resource management system in an area, which



include social structure, local resource management, tradition,

customs and practices. The energy crisis increased the severity of

these constraints, making it difficult for the rural households to

acquire adequate fuel. For instance, landless families used to have

traditional rights of access to fuel from the land of larger

landowners in many communities. Such rights were eroded when

biomass resources were commercialized due to the energy crisis”).

The major dimensions of the rural household energy problem

can be summarised as follows:

a). The most visible symptom of rural household energy crisis,

perhaps, is increased fuel collection time. When fuel wood become

scarce, fuel collectors were forced to devote more of their time and

labour for searching for fuel. This increased the opportunity cost of

labour spent for the purpose. Evidences from developing countries

reveal that in the rural households, women walk up to 10km daily”,

spending 4-6 hours to collect fuel”.

b). Fuel substitution by the households is another visible

symptom of rural energy crisis. The commercialisation and reduced

availability of fuel wood forced the rural households to shift to

less-valued fuel sources like agricultural and animal residues.

According to the World Bank, of the two billion people using

traditional fuels in the developing countries, about a quarter to half



use agricultural and animal wastes”. The use of these fuels has

many implications_varying from reduced fertility of soil to health

hazards to the user. Apart from these, the low energy content of the

agricultural and animal residues added to the low energy efficiency

of the traditional three stone choola used by the rural households

which ends up in increased demand for fuel.

c). Over dependence on biomass fuels have health implications.

The health fuels have hazards relating to burning of biomass fuels

which have important bearing for the household sector. Smoke

depletes the kitchen environment and exposes the user to health

problems. It has been noticed that the conventional biomass fuels

emit more organic pollutants than fossil fuels. In clinical terms, a

person spending three hours a day on cooking (using biomass fuels)

is exposed to 700 micrograms of particulate matter per cubic meter,

compared to the safety level of less than 75 micrograms. The benzo­

a-pyrene inhaled by the user was equivalent to smoking 400

cigarettes a day. Studies have also shown that bronchitis and cow

dung smoke is highly correlated”. Absence of proper house design

and planning also contribute to the rural energy problem. The

extremely poor ventilation of rural homes further deteriorates the

kitchen environment.



d). The type of choola associated with non-commercial fuels and

used by the rural households often results in much wastage of

energy, which further aggravate rural energy problem. Choola is the

major determinant of the amount of heat available for cooking. The

rural households generally use the traditional three stone choola for

cooking. The characteristics of efficient choolas like minimum heat

loss after combustion and maximum delivery of heat energy to the

cooking pot are extremely low in these choolas. The cooking

efficiency of the choola determines not only fuel consumption but

also the length of time spent in cooking. Besides factors like

cooking practices, type of vessel and fuel-choola-vessel

combination, followed by the rural households often result in much

energy wastage.

e). Rural energy problems also affect adversely a household’s

ability to work and earn. Fuel scarcity forces the rural households

to cook less. For instance, nutritional deficiencies as a result of

shortages of cooking fuels have been noticed in rural areas of

developing countries”. Under cooking of food may also occur when

households face cooking fuel shortages. This has adverse health

implications since certain foods can be toxic if under cooked.

Another nutritional impact is the switching over to cereal staples,

which require less cooking. Thus, dietary patterns and consequently



nutrition status are considerably affected by the lack of access to

adequate fuels and it has negative impact on the household’s ability

to work and earn. Ultimately a vicious circle results, where the law

working capacity of the households pushes it to further poverty.

f). A substantial part of the rural population does not have

electricity connection and rely on non-electric sources of lighting

like candles and kerosene. These provide very low levels of

illumination and are notoriously inefficient. This often causes

health problems like eye diseases. Further, in rural households that

are electrified, the over dependence on ordinary electric bulbs

results in much wastage of energy.

g). The bleak rural energy scenario opens up endless possibilities

for alternative sources of energy and energy conservation measures

based on better energy management. But the fuel use in rural areas

is related much to tradition and taboos, which prevent the

popularisation of these measures. This further deepens the crisis.

h). The rural energy problem has a gender dimension also. The

argument is, given the usual sexual division of labour, with women

responsible for both collecting fuel and cooking, they are the worst

affected and men who control resources, may have little interest in

solving them.



10

i). The cost to environment of biofuel use in terms of increased

deforestation, soil erosion and reduced soil fertility cannot be

ignored since they contribute to a vicious circle of energy crisis.

Perhaps the most disturbing issue relating to rural

energy problem is that, it affects the poor most adversely. This is

because, though both the rich and poor use non-commercial fuels in

rural areas, it is the poor who consume greater proportion of these

fuels16. This is a natural corollary of the fact that the accessibility

and availability of different fuel sources are greatly influenced by

economic factors. (Table 1.1) Thus the rural energy problem cannot

be separated from the inaccessibility and vulnerability of the poor

throughout the developing world”.

1.5 Government policies and rural energy problem

Solutions to the rural energy problems depend to a great

extent on government policies. Governments and policy makers of

the developing countries neglected initially rural energy issues.

National energy policies and plans were overwhelmingly

preoccupied with the production and use of modern energy forms.

They rarely focussed on the rural sector and even if they did, it was

only on an aggregate basis. This was due to the minor impact the

rural sector has on the national energy scene because of their
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meager energy consumption, and also to the inherent difficulty of

data collection and management.

Table 1.1
Rural Energy Use Pattern in Developing Countries by End Uses

Household income

End use Low Medium High
Household

Cooking Wood residues wood residues,dung Wood,kerosene
& dung kerosene & biogas Biogas,LPG,&dung

Lighting Candles&kerosene Candles, kerosene kerosene,electricity
(some times none) & gasoline & gasoline

Space heating Wooe,residue Wood, residue wood,residue, dung
Dung(often none) dung &coal

Other appliances None Electricity & Electricity
Storage cells &storage cells

Agriculture

Tilling Hand Animal Animal, gasoline
Diesel(tillers &
Tractors)

Irrigation Hand Animal Diesel& electricity
Post harvest Hand Animal Diesel&electricity
Industry

Milling
& mechanical Hand hand & animal Hand,animal,diesel

& electricity

Process heat wood & residues Coal, charcoal coal,charcoal,wood
Wood residues kerosene}? residues

Source: Rural Energy and Development — “improving energy supplies for two
billion people”, World Bank, Washington, 1996, Table 2.2, P 25.

The dispersed and often non-monetized nature of energy

consumption pattern in the rural areas also contributed to this
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neglect. Besides, authorities rarely had institutional and operational

mechanisms in rural areas. This situation led to a vacuum of

authority and lack of guidance for energy interventions in rural

areas, resulting in the scarce allocation of energy resources and a

low level of energy investment for rural development'8.

Many governments have taken the rural energy problem

seriously, especially since 1980s, and have come out with remedial

measures. These include dissemination of improved technology,

better energy management techniques and scientific management of

fuel resources. But unfortunately many of these solutions were often

unsuitable to the rural setting and failed to meet the requirements of

the rural people. For instance, the improved choola programmes

have failed because they focussed mainly on improved thermal

efficiency ignoring the user’s needs and availability of fuels”.

Similarly, schemes to plant trees for fuel have often failed because

fuel was not the major concern of the target group, or, such schemes

have actually increased hardship by reducing access to and supplies

of other essential biomass resources, such as fodder and grazing

land. Such failures occurred because energy problems were often

tackled by energy experts who seek energy solutions alone.20 Such

narrow approaches is inadequate with the rural household energy

problem, which is multidimensional.
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1.6 Relevance of the study

The energy problem facing the rural areas is daunting not only

because they retard development but they threaten the survival of

many of the world’s poor. The rural energy problems are multi­

dimensional with social, economic, technological, environmental

and ecological issues involved in it and they are intimately

associated with the problems of poverty, equity and gender.

Basically these problems reflect the biases found in virtually every

society and it’s planning system: the urban-rural or centre—periphery

bias, the powerful-weak bias and the male—female bias.

Since the households dominate the rural energy sector and

also since they are the finals resting place of any shock inflicted on

the society, the ‘incidence’ of the rural energy problems is on the

household sector. Most household energy problems are reflections

of poverty and lack of investment in the poor. They persist not

because they are insoluble but because they have not been addressed

with sufficient seriousness.

Efforts to solve the rural energy problem by policy makers

have often failed due to built in inconsistencies. Several attempts to

introduce new energy technologies and better energy management

practices have not been successful due to insufficient knowledge of

local energy consumption pattern, practices and local needs.
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Emerging conclusion is that, due to the great diversity of

household energy use at the micro-level, understanding the pattern

of energy use is essential for effective rural energy policies. Since

household energy use pattern is highly region specific, micro-level

surveys are a prerequisite for proper understanding and policy

formulation.

The threat the rural energy problem poses to the household

sector has now been recognized. Against this backdrop, the present

study intends to critically analyse the micro-level issues that

influence the rural household energy behavior, household

perceptions regarding energy management techniques and

approaches to new energy technologies within the socio-ecomic

framework of Kerala, India.

1.7 Scheme of the study

The thesis has been divided into seven chapters. The first

chapter gives a synoptic view of the rural energy problems and its

implications to the household sector. The chapter also elucidates the

relevance of rural energy studies. The second chapter reviews the

existing literature on household energy consumption and high lights

the relevance of the study. The chapter also lays down the

objectives of the study and specifies the methodology. Chapter III

examines the rural energy situation. The chapter provides the
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necessary background information regarding energy technologies

and cooking practices. Chapter IV analyses the energy consumption

pattern in the sample households. An analysis of the inter regional

variations is also attempted in this chapter. Chapter V is devoted to

analysing the inter household variations in the energy consumption

pattern. Chapter VI examines the attitudes of the rural households

to energy sources, uses, devices, cooking practices, conservation

techniques and improved energy technologies. Chapter VII presents

the conclusions and important findings of the study.
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CHAPTER II

REVIEW OF HOUSEHOLD ENERGY STUDIES AND
METHODOLOGY OF THE PRESENT STUDY

2.1 Introduction

A well formulated research problem can be conceive and

developed only after an extensive survey of the available literature

in that area. Recognition of the fact that rural energy problems

threaten the survival of the rural communities has resulted in much

attention being placed on the rural energy problem. Consequently, a

number of studies were taken up by researchers belonging to

different disciplines on the rural energy problem, its causes and

consequences. Many of these studies are multi disciplinary and

multidimensional and the researchers have focussed on a host of

issues like methodology of rural energy surveys, energy-economy

nexus, appropriate energy technologies and their dissemination,

government policies towards rural energy issues, energy modeling

and primarily, the determinants of rural energy demand.

India, being predominantly rural, is seriously affected by the

rural energy problems. Due to the vastness and magnitude of India’s

rural sector in terms of geographical area and population, the nature

of the rural energy problem varies from region to region. Even

within the same region, it would vary from one time period to
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another. Hence generalizations at the macro level is difficult.

Consequently, considerable amount of literature exists on the rural

energy use pattern in India.

A review of available literature on the rural household energy

problem in India is presented in this chapter. Based on data

available from various studies, an attempt is made to draw the

features of India’s rural energy scenario, with emphasis on the

household sector. Such a review may be helpful in providing an

insight into the various issues related to the problem.

2.2 Review of Indian household energy studies

This section attempts to provide a profile of household energy

sector of India based on a review of available studies.

The literature available on household energy consumption in

India can be divided into two. Firstly, there are policy oriented

studies by different agencies like The Energy Survey of India

Committee (ESI), Working Group on Energy Policy (WGEP),

National Sample Survey (NSS), The Advisory Board on Energy

(ABE), The National Council for Applied Economic Research

(NCAER), Integrated Rural Energy Programme (IREP) and Tata

Energy Research Institute (TERI)1. These studies mainly provide

macro level picture and are intended for the purpose of creating a

rural energy database, though some of them are supported by
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analysis. Secondly, there are studies by individual researchers,

which are mostly micro level - region specific studies. These

studies are helpful in understanding the causes of regional

variations in rural energy consumption.

2.2(a) A profile of household energy sector in India

The household sector is the largest energy consumer in India,

accounting for almost 50 per cent of the total consumption. The

major end uses of energy in the household sector are for cooking,

lighting, space heating and water heating. Energy sources include

both commercial (coal, kerosene, electricity and LPG) and non­

commercial (fuel wood, agricultural residues and animal waste).

Commercial energy consumption is comparatively insignificant in

rural areas, through it is on the increase. Total commercial energy

consumption in the household sector is estimated to be 13 mote

(million tones oil equivalent), which is 10 per cent of the total

consumption (1991-92). Among the commercial fuels, petroleum

products in the form of kerosene and LPG are the most important

fuels, accounting for nearly two-thirds of the consumption of

commercial fuels, the share of coal being one-fourth and of

electricity one-tenth. Non commercial sources meet 76 per cent of

total energy demand in this sector (1988-89). Among these,
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fuelwood meets 47 per cent of the fuel needs followed by animal

dung (17 per cent) and crop residue (12 per cent).

As in most of the developing countries, in India also disparity

exists between rural and urban households in fuels used. The rapid

pace of urbanization and diverse urban growth patterns resulted in

many basic structural changes in the economy that has important

implications for energy use at the household level in urban areas.

Rising per capita income associated with urbanization resulted in

increased demand for commercial fuels in urban areas. The rural

energy scene, on the other hand, is dominated by non-commercial

fuel sources. However, it should be noted that in urban areas the

poor still increasingly depend on non-commercial fuels. Table 2.1

provides a comparison of energy used in relation to their incomes in

rural and urban household. It also provides information regarding

disparity in energy use pattern between different income groups.

In the household sector, the most important energy end use is

cooking, consuming a major chunk of the energy used. Therefore, a

comparison of cooking fuels used by rural and urban households

will provide further insight into the rural disparity. (Table 2.2)

2.2(b) Rural household sector

In India, as in other developing countries, the rural energy

scenario is dominated by the household sector. The household sector
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Table 2.1

Fuel used by urban and rural households of different income categories (in percent

Annual household income (Rs)

Upto 3, 000 3, 000 to 6,000 to 72, 000 to 7 8,000 and AverageFuel 6,000 72, 000 7 8,000 above
Rural Commercial 4.2 4.6 7.6 7.6 10.1 5.1Soft coke 1.3 1.6 4.7 4.9 7.3 2.1Kerosene 2.7 2.6 2.3 1.8 1.8 2.6Electricity 0.2 0.4 0.6 0.9 1.0 0.4
Non-commercial 95.8 95.4 92.4 92.4 89.9 94.9
Firewood 60.8 59.0 56.8 53.5 49.3 59.2
Vegetable wastes 16.1 14.6 15.6 18.2 16.6 15.6
Dung cake 18.9 21.8 20.0 20.7 24.0 20.1
Urban Commercial 37.3 56.8 71.9 76.5 82.7 58.3
Soft coke 14.9 23.6 31.1 20.0 19.8 23.2
Kerosene 19.4 23.8 19.6 17.7 14.8 21.1
Liquefied petroleum - 5.2 15.9 34.0 41.3 9.8Charcoal 2.2 2.5 2.7 1.3 1.5 2.3
Non-commercial 62.7 43 .2 28.1 23.5 17.3 41.5
Firewood 54.9 37.3 22.8 16.7 13.9 35.5
Vegetable wastes 2.6 1.4 1.4 2.7 1.1 1.7
Dung cake 5.2 4.5 3.9 4.1 2.3 4.5
Note: The figures show the share (per cent) of each fuel in terms of useful energy.
Source: National Council for Applied Economic Research (NCAER). Domestic Fuel Survey with Special

Reference to Kerosene, Volume I, New Delhi, 1985, P 296.

Table 2.2

Distribution of household by fuel used for cooking
Percentage of households using fuel

Rural areas Urban areas
Fuel 1974 1979 1991 1974 1979 1991
Coal and soft coke -- 2.91 1.54 26.60 29.24 8.95
Kerosene 6.80 5.59 1.34 10.90 43.05 23.62
Firewood 64.20 34.80 71.69 47.00 49.70 32.74
Liquefied petroleum gas 0.80 0.10 1.22 4.00 9.07 26.93Biogas -- 0.94 0.43 -- -- 0.68
Source: TERI Energy Data, Directory and Year Book (TEDDY) 1996/97, Tata Energy Research Institute (TERI)

New Delhi, page 294
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Table 2.3

Use of bio fuels in rural households (in million tonner per year)

Source Firewood Uints of Agricultural
Dung cakes residues

National Council for Applied Econonomic Research 93 .3 83.2 36.7
Tata Energy Research Institute: Rural Energy DatabaseLow 181.3 40.1 31.6Average 252.1 106.9 99.2High 309.4 114.5 165.5
Planning Commission: Integrated Rural Energy Planning
Programme Daily requirements (kilocalories per capita
per day or megajoules per capita per day 169.0 54.2 62.8
Energy Survey oflndia (510 or 2.13) 151.3 41.5 478
Energy Demand Screening Group (520 or 2.18) 201.7 55.3 63.7
Advisory Board on Energy (620 or 2.60) 24. 5 65.9 76.0

Source: Tata Energy Research Institute (TERI). 1992. Rural Energy Database, p.4.18. New Delhi: TERI. 66pp.

Table 2.4

Share of different end - uses in non—commercial fiiel consumption bu rural household (in %)

I}/pe of household and Cooking Lighting Water Space All usesannual income (Rs) heating heating
Rural

0 to 3,000 96.18 -- 3.56 0.27 100.00
3,001 to 6,000 95.83 -- 3.65 0.51 100.00
6,001 to 12,000 95.31 -- 3.96 0.73 100.00
12,001 to 18,000 95.00 -- 4.37 0.62 100.00
Over 18,000 95.29 -- 4.09 0.62 100.00All classes 95.90 -- 3.67 0.43 100.0
Source:CompIied from National Council for Applied Economic Research (NCAER). Domestic Fuel Sur­

vey with Special Reference to Kerosene, Volume II, New Delhi, 1985, P 124.
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accounts for nearly 80 per cent of the total rural energy

consumption. The most important source of energy in rural

households is non-commercial sources, firewood being the most

preferred fuel. (Table 2.3). This, however, poses a serious difficulty

in quantifying the actual energy use, resulting in varying estimates

by different agencies. This is also evident from Table 2.3.

Cooking is the most important rural energy end-use.

Households depend heavily on non-commercial fuels for meeting

this end use. However, the relative importance for different end­

uses met with non-commercial fuels varies for different income

categories. (Table 2.4) Similar is the case with commercial fuels,

though their most important end use is lighting (Table 2.5).

Table 2.5
Share of different end—use in commercial fuel consumption by rural

households (in per cent)

Type of household and Cooking lighting Water Space Others All uses
Annual income (Rs) heating heating

Rural
0 to 3000 32.86 66.26 0.41 0.43 0.05 99.95
3,001 to 6,000 39.25 58.51 0.51 1.53 0.23 99.80
6,001 to 12,000 47.82 46.79 0.72 4.11 0.51 99.44
12,001 to 18,000 48.16 43.87 1.23 5.83 0.92 99.08
Over 18,000 54.07 37.79 0.65 6.51 0.98 99.02
All classes 38.99 58.36 0.54 1.86 0.25 99.75

Source: Compiled from NCAER, op cit P 22-23
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Due to the wide geographic area of the country, there are

considerable variations in the type of fuel used and the end uses to

which they are across regions. This is due to factors like local

climate, cropping pattern, fuel accessibility and socio-cultural

reasons. Tables 2.6 and 2.7 provide further evidence to the diversity

in energy sources and uses in different parts of India.

After cooking, the most important end use in rural households

is lighting. Commercial fuels, as evident from Tables 2.4 and 2.5,

mostly meet lighting. Kerosene and electricity are the most

important lighting energy sources. Though the demand for

electricity for rural lighting needs is on the rise, its supply is highly

inadequate in rural India. Even in states with 100 per cent rural

electrification, there are a few households without electricity. In the

rural areas, only 31.10 per cent households or 33.10 per cent of the

population have access to electricity (Table 2.8).

According to 1991 census, only 42.37 per cent of the

households in the country had electricity facility. These households

provided shelter to 45.70 per cent of the population. Thus in 1991,

57 per cent of the households inhabiting 54 per cent of the

population did not have facilities for electricity. Nearly 75 per cent

of urban households and 70 per cent of the rural households were

devoid of any electricity connection.
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Table 2.7
26

Distribution of rural households by tyoe of fixel for cooking (in per cent)

Cowdung Electri- Coal/ Char- Cooking Wood Bz'o- Kero- Otherscake city coke coal gas gas sene
[ignite

Andhra Pradesh 3.37 0.07 0.06 0.30 2.07 91.56 0.49 0.87 1.20
Arunachal Pradesh 0.05 0.17 0.04 0.09 1.65 94.01 0.03 3.05 0.60
Assam 1.60 0.13 0.23 0.32 1.32 93.05 0.07 0.14 7.49
Bihar 39.49 0.09 4.52 0.60 0.18 47.39 0.07 0.14 7.49
Goa 0.47 0.22 0.05 0.48 16.58 75.78 0.58 5.58 0.33
Gujarat 14.35 0.09 0.11 0.42 3.38 75.98 0.97 3.77 0.91
Himachal Pradesh 37.78 0.14 O. 15 0.43 1.85 63.02 0.24 1.28 1.07
Haryana 0.15 0.40 0.04 0.62 2.11 90.70 0.39 5.36 0.23
Kamataka 1.44 0.35 0.02 0.04 0.73 94.43 0.76 1.23 1.01
Kerala 0.06 0.10 0.01 0.01 1.56 96.78 0.19 0.57 0.68
Madhya Pradesh 14.56 0.12 0.60 0.17 0.47 82.92 0.14 0.51 0.50
Maharashtra 14.34 0.12 0.21 0.16 2.87 72.69 1.92 4.70 3.00
Manipur 0.27 0.21 0.05 0.18 2.21 92.19 0.17 1.03 3.65
Meghalaya 0.11 0.47 0.02 0.44 0.19 97.22 0.05 0.92 0.55
Mizoram 0.03 0.02 0.01 0.07 0.27 96.73 0.04 0.37 2.45
Nagaland 0.19 0.06 0.01 0.02 0.57 98.16 0.02 0.43 0.55
Orissa 15.21 0.28 0.64 0.22 0.42 77.13 0.23 0.29 5.56
Punjab 46.27 1.77 0.06 0.11 2.43 44.99 0.40 2.70 1.24
Rajasthan 9.07 0.04 0.07 0.42 0.51 88.00 0.08 0.97 0.81
Sikkim 0.01 0.37 0.24 0.16 1.16 81.72 0.12 15.81 0.41
Tamil Nadu 1.53 0.07 0.01 0.02 1.36 94.08 0.59 1.76 0.57
Tripura 0.51 0.01 0.01 1.33 0.64 96.16 0.01 0.27 1.06
Uttar Pradesh 43.62 0.18 0.26 0.31 0.63 52.63 0.16 0.68 1.15
West Bengal 24.68 0.09 10.94 1.96 0.57 41.54 0.18 0.32 19.87
Andaman Nicobars 0.05 0.07 0.05 0.01 0.66 88.74 0.04 9.47 0.84
Chandigarh 5.16 0.08 0.63 0.08 4.68 13.46 0.22 75.24 0.39
Dadar & Nagar Haveli0.11 0.06 0.02 0.06 5.73 84.57 0.30 9.00 O. 15
Daman & Diu 3.92 0.02 0.02 0.01 11.98 76.93 0.59 6.31 0.22
Delhi 24.08 0.13 0.53 1.00 17.95 16.00 0.44 39.43 0.41
Lakshadweep 0.00 0.08 0.00 0.00 0.05 98.34 0.00 0.76 0.55
Pondicheny 3.42 0.10 0.02 0.04 2.28 87.18 0.27 3.95 2.71
India excl. J&K 19.60 0.16 1.54 0.41 1.22 71.69 0.43 1.34 3.59
Source: Center for monitoring Indian Economy (CMIE), India’s Energy sector, Mumbai, sep 1996, p 206



Table 2.8

Pattern of electrification in India villages across the states

Major Villages Householdsstates with without elec.
elec. Total Rural

Andhra Pradesh 100.0 53.7 62. 5Assam 97.0 81.3 87.6Bihar 69.2 87.4 94.4Gujarat 100.0 34.1 43.6Haryana 100.0 29.7 36.8Kamataka 100.0 47.5 58.3Kerala 100.0 51.6 58.1
Madhya Pradesh 88.3 56.7 58. 1Maharashtra 100. 0 3 0.6 4 1 .6Orissa 67.6 76.5 82.6Punjab 100.0 17.7 23 .0Rajasthan 77.3 65.0 77.6Tamil Nadu 99.9 45.3 55.5Uttar Pradesh 73.4 78.1 89.0
West Bengal 72.5 67.1 82.3
Source : CMIE, ibid, p.11
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2.2(c)Review of individual studies

The works by individual researches are mostly micro in nature

and is helpful in providing region specific analysis of the energy

use pattern. A review of such studies is perhaps more useful in

understanding the energy use pattern of rural India, which is so

diverse.

Makhijani and Poole2 (1975) conducted a study on rural

energy problem of developing countries based on empirical

evidences from six villages selected from different regions of the

world. This study which included one Indian village (the Mangoan

village of Maharashtra) was perhaps the first attempt to study rural

energy consumption in India.

Reddy and Subramanian3 (1979) studied the rural energy use

pattern of the Pura village in Karnataka. This study identified the

fuel to end-use flow of that village, except agricultural residues and

animal waste. The study observed that 91 per cent of the total

energy use in the village is in the household sector and firewood is

the major source of energy (89 per cent)

Revelle4 (1980) made an attempt to provide a macro level

analysis of rural energy use pattern in India. The study inferred that

the rural people in India are tied to poverty and misery because they
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use too little energy and use it inefficiently. The study argues that

the transformation of rural Indian society could be brought about by

increasing the quantity and improving the technology of energy use.

Bowonder, et.al 5 (1985) have carried out a comprehensive

study of eight rural communities in India. The study revealed that

energy consumption varies widely among the rural communities

depending on socio-economic and agro-climatic factors. The

researchers observed that among the different factors influencing

energy demand, irrigation is the most significant one. They also

observed that energy used for cooking depends on the type of

cereals used. An interesting outcome of the study was that, fuel

wood is not used mainly by the low-income households but by the

higher - income households. The study emphasized the need for

location specific and household specific energy planning for rural

communities.

Chopra6 (1988) emphasized the need for proper planning to

optimise the use of energy sources for speedy development of the

rural areas where the majority of the population lives. The study

highlights the need for linking the rural energy sector with the

macro economic planning. The study also suggests that the

Integrated Rural Energy Planning Programme should be intensified

to tackle the rural energy crisis effectively.
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Veena7 (1990) made an enquiry of the nature and magnitude

of the rural energy consumption pattern in Gujarat based on

quantitative and qualitative data. The study makes a detailed

analysis of the emerging gaps between demand and supply sources

of energy and alternative sources of energy. The study has brought

out valuable information regarding energy consumption across the

sectors like domestic, agriculture, animal husbandry and

transportation. The study has also outlined some policy oriented

suggestions to minimise the constraints and problems involved in

rural energy sector of Gujarat by 2000 AD

Rao3 (1990) in a study relating to Karnataka examined various

aspects of the rural energy problem. The study observed that in

rural Karnataka, more than 95 per cent ofthe households depend on

traditional sources of energy. The study noted that rural people

spend about on average three hours daily for fuel collection.

Adams and Tymer‘) (1977) in their study undertook an

evaluation of India’s energy resources and policy from the rural

perspective. The study examined the main non-commercial and

commercial energy sources and solar energy with respect to supply,

technology and government policy. The researches opined that India

has reached the crossroads in her economic development and in her

approach to energy use and policy in rural areas. The country, they
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argued, was on the threshold of shifting dramatically from

traditional to modern energy sources and technologies. They argued

that a reasonable long-sighted and coherent energy policy could

make living in rural India a pleasant experience.

Batliwalalo (1982) initiated the gender studies related to rural

energy problem. The study attempted to understand the linkages

between rural energy and nutrition. Contrary to the usual

approaches to the problem, the researcher considered the possibility

of reducing calorie expenditure, that is, of conserving the energy of

the undernourished. The researcher is of the view that appropriate

technology and alternative energy sources can generate positive

impacts like reduction of fuel collection time, reduction in the

energy expenditure of human beings and improved health for women

and children.

Batliwala” (1983) in yet another study argued that women

face the real human face of the rural energy crisis, but felt that it

was inadequately studied. With women responsible for cooking and

fuel collection, they are the most affected by the rural energy

problem. The access of women to cooking energy resources is

determined by their socio-economic status and their geographical

location. As a consequence of this women are compelled to use

inferior fuels. The use of inferior fuels along with inefficient
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choolas and extremely poor ventilation of rural homes, produce a

deadly disease trap for women. It is also observed that scarcity of

cooking fuel forces women to reduce the energy used for cooking,

which results in nutrient losses.

Vasudevanlz (1991) evaluating the improved cook stoves

programme, argued that the focus has to be on the specific needs of

the urban and the rural poor, although energy conservation in the

domestic sector at all levels is equally important. The author feet

that, recognizing the factors influencing the user’s choices, like the

per capita energy consumption, transitions to the usage of higher

grade conventional energy sources etc, as related to women’s status

and living environment is an important prerequisite before

attempting at any conserving. The study also gives information on

factors like time distribution on domestic chores, cooking time,

perception of improved cook stoves by the users and cooking

practices.

Bhagavan and Giriappa” (1987) made an attempt to develop a

new method of analysis of rural energy crisis in the Karnataka

context. The researchers evaluated that in the context of rural India,

a proper understanding of the production, consumption and

reproduction of energy required a broader perspective including

food, fodder and fertiliser. Using labour, land, physical and
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monetary assets, indebtedness and caste as the basic parameter of

analysis, the study examines the energy situation evolving among

different classes of people in rural areas. The surplus energy

generated by the labour power of ‘wage-labour class’ is grossly

under valued, under exchanged and under paid. Hence, the

researchers infer that the wage-labour class is the most affected by

the energy crisis.

Giriappa” (1986) has attempted to bring into light the various

issues involved in the rural energy crisis. The author looked into

the various aspects of the rural energy problem and suggests various

solutions. Giriappa in yet another work” has examined the energy

use in rural areas in the Karnataka context. The study makes a

comprehensive analysis of the rural energy scene at the household

and agricultural sectors. The study reveals the social implications

of the rural energy crisis. It also explores the feasibility of energy

management and non-conventional energy sources for rural

development.

Somasekhara16 (1985) made an analysis of the rural energy

flows with a view to delineate village energy flows by different

categories of users and endues. It also examined the possibilities of

inter fuel substitution. Based on a survey of four villages in

Karnataka, the study attempted to build village level energy
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transaction tables to address the problem of the inter-fuel

substitution. The study revealed that since the bulk of rural energy

is used up in the domestic sector and non-commercial fuels

contribute the major amount, rural energy programmes should give

high priority to domestic sector and non-commercial fuels. Energy

conservation potential at the household level has been widely

discussed in literature relating to improved cooking stove

programmes”. However, there are only a few rural household

energy studies that discuss the energy conservation potential of

fuels, stove vessels and cooking methods. One of such studies is by

Oberoi et.al18 (1992) on the extent of use of fuel conservation

method by rural families in Punjab. The study analyzed data on the

type of choolas, vessels and cooking methods and observed that

rural families have started adopting the fuel conservation methods.

Yet another study in similar direction has also been done by Oberoi

et.al.19 (1992). This study examined the fuel consumption and

thermal efficiency of choola with cooking vessels of three metals

(Aluminum, Hindalium and Brass) and two different shapes of

bottom (round and flat). The study observed that aluminum round

bottom cooking vessels are the best to be used since they consume

the minimum of fuel. Among the different ‘cooking fuels, wood was
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found to be the most economical to be used because of its higher

calorific value.

2.3 Review of rural energy studies in Kerala

Since the present study is proposed to be carried out in

Kerala, it is only appropriate to review rural energy studies in

Kerala. Only a few attempts have been made to analyse the rural

energy scenario of Kerala.

2.3(a) Profile of Kerala rural energy sector

The economy of Kerala has many unique features. The

uniqueness of the state’s economy with respect to cropping pattern,

social development, demography and human settlement pattern are

so significant that they are capable of influencing the energy

consumption pattern of the state. Kerala, naturally, is included in

all India energy studies by various agencies. These are the major

sources of macro level data on Kerala’s energy sector. Besides,

there are state level studies also, done by agencies like Kerala State

Planning Board, State Committee on Science, Technology and

Environment, Agency for Non-Conventional Energy and Rural

Technology, Centre for Earth Science Studies, Kerala Sastra Sahitya

Parishath and Energy Management Centre. Based on available

information from such studies (and some individual studies) an

attempt is made to draw an energy profile of rural Kerala.
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A comparison of Kerala’s energy sector with ‘All India’ will

be useful to highlight the features of the state’s energy sector. Such

a comparison is provided in Table 2.9. As evident from Table 2.9,

there are striking differences between Kerala and the rest of the

country with regard to different energy consumption indicators. The

disparity is not so visible for commercial energy sources, except the

variations in urban kerosene consumption. In the case of non­

commercial fuels, there are visible distinctions. For instance, dung

cake, which is a significant source in ‘All India’, is insignificant in

Kerala. Twigs and leaves, which form a major proportion of

Kerala’s fuel mix, is absent in at the national level. It may also be

noted that vegetable waste is more significant in Kerala than in the

rest of the country. Another apparent distinction is that, in Kerala,

the urban-rural divide in the use of non-commercial fuels is not so

pronounced as that of ‘All India’. Yet another visible distinction is

on the proportion of collected fuels. Not only the proportion of total

collected fuel is high in Kerala, it is much higher for urban Kerala

as compared to ‘All India’.

Table 2-9 also provides information about per-cpaita energy

consumption. It may be noted that per capita domestic energy

consumption per annum is low in Kerala for rural urban and ‘total’.
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Fuel Consumption Share Of Different Fuels & Per Capita Consumption By Households,All Inida & Kerala

Fuel Consumption Share of diflerent fuels (%)

All India Kerala
Rural Urban Total Rural Urban Total(1) (2) (3) (4) (5) (6) (7)

1. (a) Commercial Fuels

i. Sofi Cok 1.8 17.7 6.2 -- -- -­
ii. Kerosene 7.1 21.2 11.0 7.2 6.2 7.0
iii. Electricity 1.8 9.3 3.9 3.5 9.3 4.9
iv. L. P. G. 0.1 8.5 2.4 0.2 6.6 1.8
v. Town gas -- 0.2 0.1 -- -- -­

(b) Non-Commercial Fuels

i. Fuelwood 51.5 34.8 46.9 17.3 56.2 27.2
ii. Twigs -- -- -— 41.9 7.1 33.1
iii. Vegetable waste 16.3 1.7 12.2 29.5 6.6 23.7
iv. Dung cake 21.1 4.0 16.3 -- 0.5 0.2
V. Saw-dust -- -- -- 0.4 7.3 2.2
vi. Charcoal 0.1 2.6 0.8 -- -- -­
vii. Gobar gas 0.1 neg. 0.1 neg. -- neg.
(C) TOTAL 100.0 100.0 100.0 100.0 100.0 100.0

2. Proportion of Commercial Fuels 10.8 56.9 23.7 10.9 22.1 13.7
3. Proportion of Non-commercial Fuels 89.2 43.1 76.3 89.1 77.9 86.3
4. Proportion of collected Fuels 79.6 7.2 59.4 86.1 19.9 71.0
5. Per Capita domestic energy

consumption per annum (kgcr) 189.1 265.5 206.1 163.1 263.0 180.0

Source : Complied from NCAER Domestic Fuel Survey (1978-79)

Note

neg

: Adopted from Sarala Gopalan, ‘Domestic fuels and demices for cooking - practices, problems,

: Negligible

policies and perspectives, PhD Thesis (Unpublished), IIT, Delhi, 1989, P. 57.
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The features of Kerala’s rural energy sector, viz., dominance

of non-fuel wood sources like twigs and vegetable wastes,

insignificance of dung cake and low urban-rural divide in the share

of non-commercial fuels may be ‘attributed to rich endowment of

the region with biomass. Of the total geographical area of the state,

58.29 per cent is under cultivation and 27.83 per cent is under

forests. The agro-climatic conditions of the state (like average

rainfall of 3100mm, average temperature of 90°F and large number

of swift flowing rivers) are conducive for the thick growth of

variety of vegetation. The vegetation in Kerala include a number of

long standing fruit bearing tree crops like coconut,_jack, mango etc

which are commonly found in homesteads and plantation crops like

rubber and cashew. Coconut trees that are widely found in both

homesteads and agricultural lands of Kerala contribute considerable

amount of fuel. It is estimated that coconut trees provide 42 per

cent of the energy requirement of rural Kerala“. It may be

interesting to observe that, of the supply of wood from different

sources, homesteads in Kerala account for 74.40 to 83.60 per cent.

Estates contributed 9.30 to 11.80 per cent, imports 2.40 per cent and

forests (including plantations and illicit felling) accounted for only

4.70 to 11.40 per cent”. Like elsewhere, in rural Kerala also

household sector dominate energy use pattern. Table 2.10 reveals
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that nearly three-quarters of the total energy (72.85%) generated

from all fuels are consumed in the household sector. The share of

household sector in non-commercial fuel consumption is higher than

their share in commercial fuel consumption, though the trend

reverses for commercial fuels.

A similar trend is recorded by studies of State Planning Board

(Table 2.11). According to table 2.11, the total energy consumption

in rural Kerala is 35557.84 109 kilocalories, of which 88.68 per cent

are consumed by household sector. It may be noted that for both

commercial and non-commercial fuels, the share of households is

larger than that of enterprises (Table 2.12).

Table 2.12 provides information on the pattern of fuel

consumption by percentage share of different end user. Cooking

(87.7l%) is the most important energy end use followed by lighting

(9.27%). Water heating and space heating consumes only

insignificant quantity of energy. It may be noted that, whereas

97.48% of non-commercial energy is used for cooking, only 7.44

per cent of commercial energy is used for cooking.

Table 2.13, using the State Planning Board Data, also provides

a similar trend.
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Table 2.10
Energy consumption by households and establishments in rural by fiiel type —

NCAER (1985), (in ‘000 tones)

Type of fuel Households Establishments Total % in total Consumption
Households Establishments

Fire wood 580 563 1143 50.74 49.26
Twigs 1401 -- 1401 100.00 --­
Wood shaving --- --- --- --- --­
Saw Dust 13 --- 13 100.00 --­
Charcoal --- 279 279 --- 100.00
Crop wastes 986 -- 986 100.00 --­
Dung cake 1 22 23 4.35 95.65
Gober gas 1 --- 1 100.00 --­
Total non-commercialfuel 2982 863 3845 77.56 22.44
Coal / cake --- --- --- --- --­
Kerosene 242 98 340 71.78 28.22
Electricity 116 164 280 41.43 58.57LPG 5 --- 5 100.00 --­
Town gas --- --- --- --- --­
HSD --- 123 123 --- ‘ 100.00
Furnace oil --- --- --- --- --­
Total commercial fuels 364 384 748 48.66 51.34
Total all fuels 3346 1247 4593 72.85 27.15
Source: Compiled from Table 3.3 and 3.4, op cit Bahuleyan, PP94 - 96
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Energy consumption by households and enterprises in rural Kerala by fi.1el type -- based on State
Plarming Board Survey (1986)

House­ Enter­

(In 109 Kilo calories)

% in total consumption

Type 0f F "91 _ Total House- Enter­holals przses holds prises
Fuel wood 11169.03 3490.50 14659.62 76.19 23.81
Fuel from coconut and
Palymrah trees 11664.91 46.03 11710.94 99.61 0.39
Twigs, leaves, shells and other
vegetable wastes 7143.23 119.41 7262.64 98.36 1.64
Other non-commercial energy 26.11 -- 26.11 100.00 -­
All non-commercial enrgy 30003.28 3656.03 33659.31 89.14 10.86
Kerosene 887.27 12.77 900.04 98.58 1.42
Electricity 388.55 275.95 664.50 58.47 41.53
L.P.G. 37.21 -— 37.21 100.00 -­
Other Commercial energy 217.69 79.09 296.78 73.35 26.65
All commercial energy 1530.72 367.81 1898.53 80.63 19.37
All energy 31534.00 4023.84 35557.84 88.68 1132
Source : Kerala State Planning Board, Rural Energy generation and use pattern - south Kerala, as
quoted in ibid, p 99.
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Pattern of fuel consumption by percentage share of different energy end-uses in fuel con­
sumption and by percentage share of different fuels in end-uses (rural households in Kerala)
-- based on NCAER survey

Percentage share of end-uses* in fuel consumption

Fuel Cooking Lighting Water Space
heating heating

Firewood solid 99.31 -- 0.69 -­Twigs 99.43 -- 0.57 -­Saw dust ‘ 100.00 -- -- -­Crop wastes 93.60 -- 6.40 -­Dung 100.00 -- -- -­Gobar gas 100.00 -- -- -­
Total non-commercial fuels 97.48 —- 2.52 -­Kerosene 8.68 91.32 -- -­Electricity 086 76.72 0.86 18.97LPG 100.00 -- -- -­
Total commercial fuels 7.44 85.40 0.28 0.06All fuels 87.71 9.27 2.27 0.66
* The category ‘other uses’ are excluded.
Source : NCAER, adopted from ibid p 112

Table 2.13

Pattern of fuel consumption by percentage share of different energy end-uses in fuel con­
sumption and by percentage share of different fiiels in end-uses (rural households in Kerala)
-- based on NCAER survey

Percentage share of ena’-uses* in _ fuel consumption

Fuel Cooking Lighting Water Space Other do­
hearing heating mestic uses

Fuelwood 89.90 -- 3.12 1.00 1.87
Twigs, leaves, shells and othervegetable wastes 85.32 -- 9.35 0.30 3.89
Fuel from coconut & Palmyrah trees 84.06 -- 10.66 0.10 2.08Kerosene 20.66 75.09 0.18 0.46 1.46
Electricity 2.59 86.42 0.52 0.28 4.50LPG 100.00 -- -— -- -­Other fuels 9.88 -- 0.73 0.10 3.97All fi.1els 83.04 3.18 7.18 0.47 2.44
* Percentage figures do not add upto 100 since ‘other uses’ have been excluded.
Source: Kerals State Planning Board, adopted from ibid p 113.
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2.3(b) Review of individual studies

The pioneering attempt to study rural energy situation of

Kerala was initiated by Pillai. Pillaizo (1982) analyzed the patterns

of growth in the demand for and supply of electricity in Kerala

along with an assessment of the import of rural electrification

energy demand. The study observed that flour and saw mills

together are the most important electricity consumers in rural areas.

Pillai“ (1983) in another attempt examined the household demand

for fuelwood in rural Kerala. Using data collected from Thrissur

district, the study projected the firewood demand by rural
households in Kerala in 2001 AD

Thampizz (1983) conducted a study in three villages of

Trivandrum district, with the objective of estimating the sources

and quantity of energy used for a typical eco-system. The study also

measured the dependence of the rural household energy on coconut

trees. The methodology relied was the actual physical measurement.

The study found that the behavior of households in an apparently

homogenous eco-system is for from uniform in respect of the types,

sources and consumption of energy. It was also revealed that the

relative difficulty in procuring energy for domestic needs is seen

increasing with decreasing fuel producing assets (land, trees etc)

which is positively correlated to distribution of land holdings.
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Krishnankutty23 (1990) has examined different aspects of

rural household energy problem in a study of demand and supply of

wood in Kerala. The study estimated the per capita annual

consumption of fuel wood by rural households as 0.178 tonnes and

the total demand for fuel wood in the rural household sector of

Kerala as 4.134 million tonnes. Of the total demand for wood in

Kerala, the demand by the household sector accounted for 50 per

cent. Of the household demand, wood as fuel accounted for 84.50%.

Of the total wood demand in the state, fuel demand accounted for

83% and of this household sector accounted for the major share

(51%).

Gopalan24 (1989) initiated a wholestic approach of the rural

energy problem incorporating energy sources, cooking devices, and

cooking practices and household energy perceptions. The study

makes a micro-level analysis of the impact of the eco-agricultural

factors in household energy consumption across various land

holding and income groups, with the objectives of anticipating the

kinds of transition that could take place due to changes in socio­

economic environment. The study was conducted in urban and rural

areas of Trivandrum district and the methodology followed included

primary survey, participative observation and laboratory
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experiments. Based on the observations made, the study suggested

the formation of a national domestic cooking fuel policy.

Bahuleyan25 (1992) has estimated the demand for energy in

rural Kerala. The study was conducted in three villages selected on

the basis of topography. Data were collected through personal

interviews, making use of both accounting and recall methods. The

study found out that non-commercial energy is the predominant

energy source and cooking the predominant end-use in rural Kerala.

The study identified the inter village variations in fuel availability

and socio-economic conditions as the factors responsible for inter­

village variations in energy demand.

2.3(c) Emerging conclusions and the significance of the study

The review of studies carried out, at the national level reveal

that, just like in other developing countries, in India also, rural

energy date base is considerably weak, especially at the household

level. The studies done so far have found that the rural energy

demand pattern is location specific and resultantly large inter­

village differences occur. The rural household energy demand is

observed to be a function of factors like level of development of an

area, cropping pattern, household size, level of income, size of land

holding, occupational and educational status, extent of fuel

availability, type of fuel using devices, fuel efficiency, quantity of
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food cooked, number of cooking sessions, cooking practices, fuel

mix, fuel preferences and so on. The extent to which these factors

influence the rural household energy demand vary from region to

region and period to period. Hence the diversity of India in

geographical and cultural terms pose serious challenges to a correct

understanding of the various aspects of rural energy situation. Only

studies with respect to a large number of localities can help in

evolving a suitable analytical framework for understanding the rural

energy use pattern in India.

As mentioned earlier, the development pattern of Kerala

economy has many unique features. The uniqueness of the state with

respect to cropping patterns, human settlement patterns,

occupational structure, land use pattern, demography and social

sector development (especially the status of women) are powerful

enough to influence the household energy demand of the state. For

instance, the cropping pattern of the state with predominance of

plantation crops and long standing fruit bearing crops provide

abundant energy resources. Similarly the human settlement pattern

with a variety of crops, especially coconut, cultivated in every

homestead, ensures even distribution of these energy resources.

Further, the wide spread education, especially in rural areas and

among women, can considerably influence cooking practices.
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Besides, the presence of a strong middle class with considerable

purchasing power can be a major determinant in household energy

consumption pattern of the state. However, the presence of such

factors, it appears, is not reflected much in Kerala’s energy sector.

As revealed from Table 2.10, per capita energy consumption by

households in Kerala is much lower than the national average. Not

only the per capita energy consumption is low, the proportion of

commercial fuels in total energy is also low. The proportion of

collected fuels is also high in Kerala, indicating the low level of

commercialisation of domestic fuels. If cooking fuels alone are

taken, the predominance of non-commercial fuels become more

explicit. However, recognizing that the LPG consumption by rural

Kerala households alone is higher than that of India, one is left to

doubt whether the lopsided growth pattern of the Kerala economy is

exhibited by the energy sector also. Experiences all over the world

show that energy transition moves from fuel wood to kerosene to

LPG.

Electricity, on which a number of households depend for

lighting, is in acute short supply in the state. There is a deficit of

14.3 per cent in electricity production in Kerala. The per capita

power consumption in the state (235.72 kWh) is lower than the

national average (318.84 kWh). However, in recent years there are



48

attempts to generate additional power and it is expected that the

problem of shortage of electricity in Kerala can be eliminated by

early years of the next millenium.

Thus, the high level of development exhibited by Kerala in

social sector contradicts with the performance of the (domestic)

energy sector, especially when one correlates the low energy intake

and the over dependence on non-commercial fuels. It is hence

evident that there are certain factors, which delay energy transition

in_Ker_aLa..’Though. this may be partially explained by the low per

capita income of the state, there are more .complex_r_eas_o.ns_._relating

to socio-cultural factors. Only in—depth micro level studiescan shed

light on their complexities. -.-___..
Though urbanization is taking place at a fast rate in Kerala,

the state is still predominantly rural. As per 1991 census, 73 per

cent of Kerala’s population lives in rural areas. Consequently, much

of the domestic energy consumption takes place in rural households.

This under lines the significance of rural household energy sector in

Kerala.

Only a limited number of studies have been done so far on

rural energy consumption pattern in Kerala. These studies have been

highly useful in providing valuable insights into the complexities of

the rural energy scene. However, the relationship between energy
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consumption and its determinants are still partially understood. This

might be because these studies have often concentrated too much on

the quantitative aspects and failed to take the integrated

perspective. Rural energy demand certainly requires an integrated

perspective. For instance, World Health Organization (WHO) takes

energy end-use as a factor in health and housing“. WHO maintains

that an important requirement for healthy housing is protection

against air pollution indoors, caused by cooking and heating

facilities and practices, associated mainly with the biomass fuels

used with inefficient stoves and poor ventilation. A study conducted

by Batliwala reveals that ‘kacha’ homes are suffer more indoor

pollution ‘pucca’ homes, since the tached roofs improve

ventilation?-7. Thus, house type, kitchen design, place of cooking etc

are associated with household energy use. In fact, housing and

household energy can be treated as two sides of the same com”.

This aspect of household energy use has not been adequately

investigated in the Kerala context.

Rural energy problem has affected women the most. This is a

fact that is rarely brought out by rural energy studies. The time

spent by women and children for fuel collection has considerably

increased due to the rural energy problem. This has far reaching

consequences on the productivity and time management of women.
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Besides, the conventional biomass fuels emit more organic

pollutants than fossil fuels. These combined with the inefficiency of

the choolas and the extremely poor ventilation of rural homes

produce a deadly disease trap for women. Since problems related to

fuel use and fuel collection are mostly associated with women, men

are unlikely to give due attention to the same. In rural societies,

where men control all the resources, this has serious implications.

This gender dimension of the rural energy scene remains under

researched in the rural energy studies of Kerala.

Household attributes such as type of stoves, fuel etc that are

relevant in determining energy behavior are important in rural

energy analysis also. These have also been underscored in rural

energy studies in Kerala.

Two issues that deserve special attention in Kerala’s energy

sector at present are the possibilities of exploring suitable energy

conservation techniques and also improved energy technologies.

There are number cost effective measures to achieve energy

conservation at the household level. For instance, energy saving can

be achieved in rural households by improving the efficiency of

cooking through the introduction of efficient fuels, stoves and also

by following the energy saving tips of PCRA29. Similarly, Kerala

has a fair chance of overcoming an acute energy crisis, if steps are
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taken to develop non-conventional and renewable sources of energy,

especially biogas and solar energy. However, as evident from the

experiences at other parts of the country, the successful

dissemination of these technologies is highly dependent upon

consumer’s aspirations and attitudes. For instance, attempts to

promote community biogas systems in Pura, Karnataka failed

because they were directed at substituting biogas for wood as a

cooking fuel. Due to the abundant wood resources in Pura, fuelwood

collection was relatively easy, and therefore villagers had no

incentive to maintain the biogas system30. Thus, to understand

consumer attitudes, problem centered social scientific effort is

critically necessary“. While technical research provides

technologies for improved energy, only social-cultural research can

explain how and why technical innovation are adopted”. Such

endeavors, which are essential for understanding household

perceptions regarding energy conservation, are preconditions for

successful implementation of conservation programmes. Attempts

like the above are lacking in the existing studies on household

energy consumption pattern in Kerala.

After cooking, the most important energy consuming activity

at the household level is lighting. Though Kerala has achieved 100

per cent rural electrification still 58.10 per cent of rural households
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are without electricity. These households depend on kerosene lamps

and sometimes on candles. These provide very low levels of

illumination, and are notoriously inefficient. This results in wastage

of energy and health problems. In households with electricity,

lighting energy has considerable conservation potential33,

particularly since 40 per cent of electricity consumed in the

household sector is used for lighting“. For instance, rural

households commonly depend on incandescent lamps for lighting.

Considerable energy saving can be achieved if the incandescent

lamps are replaced by Compact Fluorescent Lamps (CFLs) which

consume only a fourth or even less electricity to produce the same

amount of light as incandescent”. There are many other simpler

methods of saving lighting energy like timely cleaning of lamps and

bulbs. Information regarding lighting energy source equipments and

practices are essential for the effective implementation of energy

saving measures. However, such information is limited since the

existing rural household energy studies in Kerala are preoccupied

with cooking fuels and lighting fuels are side tracked.

To conclude, rural household energy consumption is a part of

a major integrated system consisting of social and economic

behavior of the community and resources available and accessible to

the people. Hence there will be variations in energy use pattern
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from region to region and this calls for region specific studies.

Kerala is a distinct region of India in respect of geo-climatic and

socio-economic factors, which are capable of influencing rural

energy demand. Rural household energy studies in Kerala, though

are limited, throw light on various aspects of rural household

energy consumption pattern. However, there are serious limitations

to these studies as discussed above. These limitations have resulted

in a lacuna of vital information necessary for formulating policies

for tackling rural energy problem. This study is a humble attempt to

bridge this gap.

N .4 Objectives

1 To examine the energy consumption pattern at the household level

in rural Kerala

2 To assess the variations in rural household energy consumption

‘pattern across geo-climatic and socio-economic clusters

9.) To assess the attitudes of the rural households towards energy

sources, uses and devices

4 To i-dentify the factors influencing the adoption of energy

conservation practices and shift to the improved energy

technologies at the household level in rural areas
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2.5 Methodology

In order to develop the database required for analysing the

stated objectives, it was proposed to conduct a primary survey at

household level in some sample villages representing different

geographical regions in Kerala. The preparatory work for

developing the methodology of the primary survey was based on

review of rural energy studies and discussions with researchers and

scholars who are familiar with rural energy studies. Discussions

were also made with households of rural areas to understand the

socio-cultural practices and to get an insight into their perceptions

of domestic energy consumption. These discussions provided the

back ground to develop the framework of the primary survey.

2.5 (a) Selection of sample villages

Four sample villages were identified for conducting the

primary survey. The four villages are Pallippuram Panchayat in

Ernakulam district, Mundathikode and Mattathur Panchayats in

Thrissur district and Kottayi Panchayat in Palakkad district. These

panchayats were selected based on the following arguments.

Primarily, the selection was on the basis of geographic location in

order to bring out the influence of natural endowments on fuel

consumption pattern. Pallippuram is a coastal village,

Mundathikode is a midland area and Mattathur is the periphery of
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reserve forest. Kottayi has been selected due to certain

characteristics of Palakkad district. The cropping pattern of the

district is dominated by Paddy and in fact, the district produces the

highest quantity of paddy in the state. Palakkad district has also the

highest gross and net area under irrigation in Kerala. In addition,

the district has the lowest rural literacy rate in Kerala, especially

for women and also has the third largest rural population among the

districts. Besides, the district has less than (the state) average rain

fall — in fact the second lowest among the districts, second lowest

per capita income and second largest area in total operational

holdings. The selection of Kottayi was thus an attempt to capture

the energy consumption pattern of a rural area, which is a dry land

region, has a distinct cropping pattern dominated by paddy and

socio-economically less developed. However, it is admitted that the

selection of the four villages was purposive as well. In all the

sample panchayaths the researcher had personal contacts. This

helped in building the rapport with the householders, which is

essential for the success of a survey of this kind.

2.5 (b) Selection of sample households

As per the latest senses, the average village population in

Kerala is between 15000 and 20,000. The sample villages,

Pallipuram, Mundathicode, Mattathur and Kottayi; are also not an
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exception to this. Within this vast population, there are a number of

socio-economic clusters. If an attempt is made to give a statistically

rational representation to each of these clusters, it will lead to a

very large sample size, which will be difficult to manage for an

individual researcher. So it was decided to take a manageable and

convenient sample size of 75 households from each village by

random sampling.

The primary survey was conducted in the four sample villages

during the period November 1997 to March 1998 using a pre-tasted

schedule. The reference period of the survey was for one month.

The schedule was prepared after extensive literature review

and interaction with experts and rural households. The first draft of

the schedule was tested in a pilot survey and necessary corrections

were made. Apart from collecting data required in the schedule,

discussions with households and observation of cooking and other

energy consuming practices were also used. Apart from information

regarding energy use, the schedule also seeked information

regarding other household details likes housing, socio-economic

status of members, consumption pattern etc. These are essential for

a comprehensive analysis of energy use pattern. A copy of the

schedule is given in Annexure 1. The data were collected by the

researcher with the aid of local investigators. Care was taken to
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interview female members of the household since they are directly

involved in energy use.

To get reliable estimates of energy consumed at.the household

level, the data collection has to be done with utmost care. Generally

three methods are employed for energy related data collection, viz.,

the actual physical measurement method, accounting method and the

memory recall method. In physical measurement method, energy

materials are actually measured using weighing scales or similar

techniques. In the accounting method, charts describing the

concerned energy sources are supplied to the households and are

requested to record the fuel consumption over a reference period.

On the other hand, in the memory recall method, the informants are

asked to recollect from memory the quantity of the fuel consumed

over a period of time.

The present study has used a combination of the recall method

and physical measurement method, with the former being the most

important one and physical measurement method supplementing it.

The physical measurement and accounting methods, though have

many merits, could not be employed as a major measure in the

present study due to the limitations faced by an individual

researcher, both in terms of resources and time.
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Each household was asked to recall the energy used in the

past one month and the information was recorded in a chart

prepared for the purpose. The households were given the choice of

expressing the quantities in the local units familiar to them. Thus

firewood, coconut residue and agricultural residue were recorded in

terms of units like ‘bundles’, ‘baskets’ ‘numbers’ etc and saw dust

in ‘sacks’ and ‘tins’. Later the researcher converted these into

kilograms by assigning weight to them on the basis of average

weight of bundles, baskets etc arrived at by actual physical

measurement. For biogas, the quantity of wet dung fed into the

plant was recorded.

After the data collection, the quantities of fuel were

converted into a uniform energy measure. Energy is measured in

terms of different units like ‘tons of coal replacement’, ‘fuel wood

equivalent’, ‘joules’ and ‘kilo calories’. The present study has

selected ‘kilocalories’ as the unit of measurement, primarily

because of the convenience of conversion. Quantity of fuel used was

converted to kilocalories with the aid of the conversion measures

showed in Table2.l4.
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Table 2.14

Energy content of different fuels (in Kilo calories)Fuel Unit Value
Fire wood Kg 4408
Coconut residue Kg 3500
Agriculture residue Kg 3000Saw dust Kg 4200Kerosene Kg 9000LPG Kg 10800Electricity KWh 860Petrol /Diesel Lt. 10000
Cow dung (wet) Kg 3290
Source: Compiled from the calculation of Advisory Board Energy,

Working Group on Energy and Tata Energy Research Institute (TERI) as in
1). ‘TERI Energy data, Directory and Year book 1996-97’, TERI, New Delhi, p 459.
2). Giriappa.S, ‘Energy use in rural areas’, Oxford & IBH, New Delhi, 1991, p 117
3). Sarala Gopalan, ‘Domestic fuel and devices for cooking — practices, problems,

policies and perspective’, Ph.D. thesis (unpublished) IIT,  P88.

There are variations in the energy content calculations by

different agencies. For the purpose of the present study, the values

were arrived at either by computing averages or by adopting the

value that were applicable to the Kerala context. It may be noted

that for biogas, energy content of wet dung has been considered

rather than the gas, for the convenience of measurement.

After the completion of energy conversion and other data

processing operations, detailed analysis was done to examine the

objective of the study and draw reasonable conclusions.
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2.6 Definitions

The working definitions and the key terms used in the present

study are given here.

Biomass fuels: Combustible and /or fermentable material of vegetable

origin. For example wood, charcoal, corncobs, cotton stalks, rice

husk and animal dung.

Commercial and non-commercial fuels: Commercial fuels include

commercially traded fuels like petroleum, coal, LPG and electricity.

Non-commercial fuels include those fuels that ate not commercially

traded, like fuel wood, agriculture residue, animal residue and other

bio-fuels. However, strictly this definition is not correct since the

so-called non-commercial fuels are often traded commercially. Even

if some of these fuels may be commercially traded, it is not a

commercial activity of a substantiate nature with inputs of

investment and management, especially in rural areas.

Calorific Value: The heat content of the fuel measured in calories.

It is normally expressed in KiloCalories. The present study has used

103 KiloCalories (103 K.Cal) for the convenience of presentation.

Renewable energy: An energy from, the supply of which is partly or

wholly regenerated in the course of the annual solar cycle, and fuels

of vegetable origin are regarded as renewable, mineral fuels and

nuclear power are not included.
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Improved energy technologies: Those technologies, which improve

the efficiency of energy use and hence reduce waste. Examples are

smokeless choolah, pressure cooker, CFL etc.

Traditional and non-traditional fuels: Fuels that are in use for more

than three hundred years are termed as traditional fuels. Those that

are more recent than that are termed as non-traditional fuels.

Useful energy: The heat energy that is transmitted to the cooking

pot in the fuel device system.

2.7 Limitations of the study

The present study has the following limitations. Firstly, the study

has depended heavily on the recall method to collect data rather than on

the physical measurement method. Second, energy consumption in rural

areas are subject to seasonal variations. The present study has a reference

period of only one-month and hence could not completely capture the

seasonal variation. Third, most of the households used a mix of fuels in

the two major end use of cooking and lighting. Similarly, the energy

consumption by the rural households though is primarily meant for the

domestic purposes, often overlap with other requirements like

agriculture, live stock rearing etc. Hence though data were collected for

domestic energy consumption, overlapping with non-domestic purposes

may have occurred. Fourth, energy studies often associate energy

consumption with education and occupation levels of the households. The
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present study has not considered these parameters. Fifth, the analytical

frame work in chapter VI is based merely on the perceptions (attitudes)

of the rural households, rather than on any complex measuring technique.

This can give only a crude approximation.
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CHAPTER III

THE RURAL ENERGY SITUATION— A SYNOPTIC VIEW

3.1 Historical evolution of energy

In the initial stages of development world did not require

much energy. This was because world was predominantly

agricultural and subsistence farmers depended mainly on traditional

renewable energy sources. While wood served as fuel, wind and

water provided power and these were supplemented by human and

animal labour.

With the increase in population, agricultural production had

to be increased, and more energy was needed to sustain the process.

The increased energy demand from the urban sector added to this,

which resulted in the commercialisation of traditional energy

sources.

Industrial revolution drastically changed the world energy

scenario. To meet the steep hike in energy demand that resulted

from industrialisation, world was forced to look beyond the

traditional energy sources. As a result mankind began to use fossil

fuels, first in the form of coal, and then in the form of oil and other

sub products.

The fossil fuels, since their introduction, have served

humanity to meet a number of end uses. But, in later years,
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development process has not only consumed resources at a rate

which threatened the continuance of development process itself, but

has also introduced new forms of technological and economic

organisation, new social activities and new forms of international

trade. This resulted in unexpected growth in energy demand, which

rendered the known sources of energy inadequate. This led to the

discovery of newer and non-conventional sources of energy like

nuclear, solar, wind and geo thermal.

The present distribution of energy use among different

sources is (for selected countries) presented in Fig 3.1. The figure

reveals that while the developed nations consume substantial

amounts of commercial energy, several of the developing countries

still consume significant amounts of biomass fuels.

3.2 The energy crisis and developing countries

Although energy has always been a vital input in the process

of economic development, its crucial role in sustaining economic

growth, particularly in developing countries, was not recognized

until the first oil price hike in the early 1970s. The ‘oil crisis’ or ‘energy

crisis’ occurred when OPEC raised the oil prices twenty-foldl.
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Figure 3.1 fuel share of energy including biomas, 1993.
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The developed countries responded quickly to the energy

crisis with conservation measures, technology changes and a shift to

alternative sources of energy. However, adjustment to the crisis in

the developing countries had been rather slow, mainly because the

growth of these economies were closely tied to the use of

commercial energy, especially imported oil. These countries neither

had the option of reducing energy consumption (which will slow the

rate of economic growth that is already low), nor revising course to

quickly shift to alternative energy sources (which require much

resources and technology).

The energy crisis, which hit the developing countries

adversely, inflicted most of its impact on the rural areas. For

majority of the developing countries, higher oil import costs that

resulted from the oil crisis have been translated into higher prices

for petroleum products like kerosene which were widely used in the

rural areas. High prices of commercial fuels placed them out of

reach of the poor and consequently they were forced to rely more

heavily on their traditional sources of fuel. It was only then world

was aware of a second energy crisis that was slowly creeping up in

the rural areas of developing countries. This energy crisis, also

known as ‘the other energy crisis), was characterized by acute
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shortage of fuel wood and other traditional fuels in the rural areas

of the developing countries. This opened up a new dimension to the

energy crisis.

At this juncture it seems only appropriate to look into the

causes (other than oil crisis) of rural energy crisis. The root cause

of the rural energy problem lies in the increased pressure of

population upon traditional energy sources, the need to develop new

agricultural lands to meet food requirements and the resultant

deforestation. The impact of oil crisis on the commercial fuels and

the consequent commercialisation of traditional fuels should also be

taken into account in this regard. Perhaps an equally important

reason is the limited income and worsening poverty of the rural

masses. Thus the rural energy crisis cannot be separated from the

inaccessibility of the poor to common property resources and their

vulnerability throughout the developing world.

The causes of the depletion of fuel wood are rooted in the

subsistence nature of the rural fuel economy and are perhaps best

explained by ‘the tragedy of the commons3. By this argument, it is

the nature of common resources to get depleted since there is no

economic or social mechanism, which ensures their replacement.

When wood is gathered as a free good from common land, no

individual has the incentive or responsibility to replace the trees.
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Once consumption exceeds the rate of natural replacement,

depletion is inevitable.

3.3 Coping with energy crisis in rural areas

The previous section revealed that rural energy crisis resulted

in scarcity and commercialisation of the most preferred rural fuels,

technically ceasing them fueling the rural fires. The rural people

reacted to this by shifting to inferior substitutes such as dung and

agricultural residues. As discussed in the first chapter, the use of

these fuels are undesirable due to their low energy content,

alternative utilities and negative impact on the user’s health. This

necessitates the introduction of viable and safe alternative energy

sources. Possibilities of energy conservation have also to be

explored. This section first discusses possible alternative energy

options and then potential areas of conservation.

3.3 (a) Energy options for rural development

Tackling the problems of rural energy is generally considered

as a daunting task due to the complexities involved in it. However,

there are a number of energy options that have either been

successfully implemented or experimented, in different rural

settings.
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1. Electricity

Though widely used in urban areas, electricity is not a

significant source of energy (particularly for domestic uses) in rural

areas of developing countries. It may be observed from Table 3.1

that about 77 per cent of rural population in the developing

countries live without electricity.

Table 3.1
Urban and Rural People committed to Electricity in Developing Countries, by

Region, 1970 and 1990 (in per cent)

Region Urban Rural
1970 1990 1970 1990

North Africa and Middle East 65 81 14 35
Latin America and Caribbean 67 82 15 40
Sub — Saharan Africa 28 38 4 8
South Asia 39 53 12 25
East Asia and Pacific 51 82 25 45
All Developing Countries 52 76 18 33
Total served (in millions) 320 1,100 340 820
Source: ”Rural Energy and Development — Improving Energy Supplies for two billion
people, World Bank, 1996, Table 4.1, P.42.

Apart from helping to integrate the rural economies into modern

national economies, rural electrification also promotes many

structural changes in rural areas. The interest of woglct nations in

rural electrification dates back to 19cS.0{. SKLKXQC, then rural
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electrification has been promoted as a major driving force for the

development of the rural areas. In the 1960s and 70s, the rapid

economic growth and improvements in the quality of rural life was

made possible with increasing use of electricity for productive

activities, modernization and other social changes. Domestic

consumers also derive a significant improvement in their living

conditions from rural electrification. Farmers and households have

reported improved quality of lighting, greater security against crime

and theft and protection from dangerous animals such as snakes4.

Thus it is evident that rural areas often use electricity for purposes

that are socially and economically valuable. As the World Bank

observed, the rural areas do so often enough to justify investment in

rural electrification from an economic perspectives.

A shift from non-electric lighting sources to electric lighting

sources provides the rural community with definite advantages.

Table 3.2 presents a comparison of some non-electric and electric

lamps, based on laboratory measurements. Lighting levels increase

dramatically from candle to kerosene wick to kerosene mantle lamp,

though with increased fuel consumption rates. However, a shift

from kerosene to electric lighting results both in increased light

output and reduced energy use rate. Energy saving potential of
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shifting from non-electric to electric lighting sources is discussed

in 3.3(b).

Table 3.2

Comparison of Lumens of Non-Electric and Electric Lamps

Light source Flux Luminous Fuel Fuel.con
(Lumens) efficiency Consumption Rate

(Lum/W) (Kg/Klum—h) (Kg/h)

Candle 12 0.2 0.5 0.006
Kerosene wick 40 0.1 0.8 0.032
Kerosene Mantle 400 0.8 0.1 0.040
60W Incandescent 730 12.00 0.02 0.016
16W Compact 900 56.00 0.005 0.004
Fluorescent

Source: Compiled from Table 2.5, “Energy End Use — An Environmentally sound
development pathway”, Asian Development bank, 1994, P.2l

2. New and Renewable Energy Sources

Recent developments in renewable energy technologies have

greatly added to the options available for improving rural energy

supplies. The major technologies suited to rural areas are micro­

hydro, biogas, wind generators, wind pumps, solar heaters for water

heating, and sustainable ways to provide wood supplies. A more

recent development has been the use of photovoltaic (PV) systems

to provide electricity supplies for such small scale application as

electric lights and domestic appliances. Apart from their

environmental appeal, new and renewable energy technologies are

attracting professional interest for several reasons, namely, the
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abundance of the solar resource, from which most forms of

renewable energy are derived; technical progress and cost

reductions; and the modularity of the technologies6.

The concept of integrated rural energy systems has been

proposed as a way of developing autonomous production of rural

energy based on renewable sources. The merit of this concept is in

developing indigenously produced, self-contained village energy

systems operated with the aim of sustainability. This system

encourages village participation in decision making process and

stimulates development through increased use of locally produced

energy7.

New and renewable sources of energy are of great use at the

household level. Simple technologies like improved cook stoves can

have positive economic impact by reducing the energy use. There

are other possible economic benefits such as improved family

health, greater agricultural productivity, time saving and exposure

to more advanced technology. While all these have important direct

advantages for rural development, indirectly it may check migration

of rural people to urban areas by providing better living conditions

in the rural areas itself.

Of all the renewable energy sources, biomass (ligneous and

herbaceous crops and agricultural and municipal wastes) is the



largest, most diverse and most readily exploitable as far as the rural

households are concerned. This necessitates promotion of more

sustainable ways to supply biofuels. The possibilities for increasing

biomass production through more sustainable ways such as agro­

forestry, farm forestry and better forest management involving local

participation are in active agenda of new and renewable energy

programmes. Agro forestry and farm forestry entail planting of

trees, shrubs and grasses on farmlands in alternating patterns with

more traditional crops. This plays an important role in alleviating

fuel wood shortages. Experiences also suggest that effective

management (with the co-operation of local people) of existing

forest resources reduce deforestation, at the same time provide

enough fuel.

New and renewable energy technologies still account for less

than two per cent of the primary energy supplies of developing

countries, but in light of their promise, with good economic and

environmental policies and with the development of the necessary

support systems for installation and maintenance, their market

shares should expand. However, the effective exploitation of the

new renewable technologies requires a ‘leveling of the playing

field’ - that is, eliminating tax, subsidy and import distortions that

now discriminate against renewable in favour of fossil fuels. There
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should also be initiation of national surveys of wind and solar

resources, promotion of credit schemes to help consumers meet the

high first costs of such systems, developing private supply and

service infrastructure and associated training and supporting of

selected demonstration projects.

3.3(b) Conservation potential of rural energy sector

One of the characteristics of non-commercial fuels is their

relatively low efficiency of use. The overall efficiency of

conversion of wood, agricultural residue and dung is about five per

cent as against the average efficiency of 20 per cent exhibited by

commercial fuels8. Similarly the energy efficiency of lighting fuels

used in rural areas is also relatively low. This provides ample scope

for energy conservation in rural areas.

Conservation is possible either by improving the efficiency of

the existing fuels and fuel using devices or by substituting

inefficient fuels by efficient fuels.

1 Lighting fuels

Kerosene lamp and candles that are mostly used in rural areas

for lighting are highly inefficient, when compared to electric

sources. The most inefficient of the electric sources, the

incandescent lamp, represents at a 50 to 100 — fold increases in

energy efficiency relative to the kerosene wick lamp (See fig 3.2).
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The fluorescent lamp, which is well suited to solar home systems,

raises energy efficiency several hundred times. The quality of the

light provided by electric incandescent or fluorescent bulbs is also

vastly superior to that of kerosene.

By an estimate of the Asian Development Bank,9 a shift from

kerosene to electric lightning results both in increased lightning output

and reduced energy use rate. The light output increases from 40 to 730

lumens if kerosene wick lamp is replaced by a 60-watt incandescent bulb.

An eight fold reduction in fuel use rate is seen if a kerosene lamp is

replaced by a 16-watt compact fluorescent lamp (see table 3.2).

As kerosene and diesel are major fuel imports for many of the

developing countries (and both are subsidized), significant fuel saving

would result by electrifying all houses holds, even if the electricity was

generated using diesel” Electricity from sources other than the central

grid like coal grids or renewable can also provide the necessary power.

2. Cooking Fuels

However, quickly modern energy spreads in developing

countries, fuel wood, dung and agriculture residue will be used by

tens of millions for decades to come. Given this and the fact that

the enhancement of fuel supply through non-conventional sources

has serious limitations, demand management is the remaining
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Figure 3.2 Energy Efficiency and LightingFlourscent 40
Electric incandescent 1 2
Kerosene mantle 0-8
Candles 0-2
Kerosene wick [11

U 5 10 15 20 25 30 35 40
Kilolumen hour 2' kilowatt hour

Source : Flural Energy and Development - Improving E nergy Supplies for Two Billion people,
World Bank, 1998, P 43
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Efficiency and fuel consumption of stove/fuel combinations (based on
water boiling and controlled cooking tests in Ungru, Karnataka, India)

Fuel Stove Efficiency“ Specific fuel consumptionb Average
cooking

(WBT, %) (Physical units/kgMj/kg) time (mins).

Biofuel stovesc

Wood 3stone fire 15.6 217 g 3.34 101
Traditional span 14.2 271 g 4.31 62
ASTRA ole 3pan 33.2 141 g 2.24 62
Swothee MS4 17.2 183 g 2.91 111

Charcoal Traditional metal 32.2 95 g 2.38 N.A
Dung cake Traditional 3-pan 11.1 304 g 4.00 NA
Sawdust IISc improved 30.4 253 g 4.02 N.A
Biogas KVIC burner 45.1 0.05 m3 1.13 106
Other Stoves.

Kerosene Nutan 60.2 26.1 g 1.13 106
Perfect 40.4 26.6 g 1.15 131

LPG Superflame 60.4 20.1 g 0.91 76
Electricity Hotplate 71.3 0.17 kWh 0.64 99

Notes: a The efficiency is the average of three water boiling tests, except for three stone fire
and the ASTRA stove (two test each) b Specific fuel consumption is based on kg of cooked
food, averaged over three meals in each case. The typical meal 1,102 g rice (+12,121 g
water); 883 9 a millet, + 1,554 g water); 256 g cowpeas (legume, +2,463 g water); and 150 g
vegetables mixed with cowpeas. c The stoves are described in the foot notes to table 9.11
Source: ‘Energy End Use — An environmentally sound development pathway’, Asian
Development Bank, P. 152.
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alternative. On the demand side an effective strategy is the

introduction of the improved choolah.

The fuel use in rural areas in developing countries for

cooking is higher than that of many U.S households, since the

energy is used inefficiently”. The wood fuel, for example, is

burned either in open fire or in inefficient mud stoves. Only a

small fraction of the heat of combustion actually serves the purpose

as most of the heat escapes the cooking pot. Studies have shown

that fire wood is the costliest fuel, if we take into account the

efficiency of use and it is a paradox that the costly fuel is used by

more the poor. The cost of producing one more unit of energy is

higher than the cost of saving one unit and in this context, the fuel­

efficient choolah has an important role”. Besides, improved

choolahs help to reduce / delay de-forestation. Since choolah can be

built much faster than biomass can be ‘produced’ through

afforestation, improved stoves can delay deforestation and ‘buy

time’ for other means to halt or slow down deforestation”. World

Bank estimates that relatively simple and inexpensive improved

stoves can reduce by as much as 30 per cent the amount of fuel

needed for cooking, thus cutting the time needed to gather wood”.

Moreover, because the improved choolah give off lesssmoke, they
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make the domestic environment less damaging to householders’

health.

Table 3.3 provides a comparison of efficiency and fuel

consumption of different stove-fuel combinations. It may be noted

that in wood fueled choolas, 3-stone fire and traditional 3-pan

choolas (which are usually used by rural households) are less

efficient than Astra ole 3-pan or swosthee MS4 (which are improved

choolahs). The relative efficiency of modern fuels like kerosene,

LPG and electricity are also revealed in Table 3.3.

As revealed in table 3.3, considerable economies in fuel use can be

achieved also by shifting to modern fuels from traditional fuels.

This energy saving is due to the high efficiency of the modern fuels

and their stoves.

3 Cooking Practices

Cooking practices of the households are equally

important in energy use. They form an essential determinant in

energy conservation apart from the nature of the fuel and stove.

Cooking practices are related to the staple food, food preparation

methods, vessels used, and awareness of the cook, culture and

tradition. Crude estimates of energy saving associated with some

cooking practices are discussed here”.
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It is evident that there is built—in economy in cooking larger

quantities of food. Households can save energy if they reduce

cooking sessions. Variations in variety of food materials profoundly

influence the time taken for cooking (processing) and also fuel use.

For instance, parboiled rice takes more time to cook than raw rice.

Similarly a great deal of energy is wasted when excess water is used

for cooking. Experiments have shown that double the quantity of

water use for cooking rice lead to an increase of 65 per cent in fuel

consumption. Similar instances are many in cooking practices and

the responses of the cooks to these behaviors have been identified

and analysed in chapter VI.

It is widely believe and commonly observed that fuel saving

possibility are not practiced by the rural households. This

hypothesis is examined and tested in a subsequent chapter. Hence,

theoretically there is huge potential for energy saving at the rural

households level. But whether these possibilities are acceptable to

the rural masses depends on a number of complex issues.

3.4 Cooking Fuels and the Health problems

The environmental consequences of cooking system choice

range from air pollution in the kitchen to outdoor air pollution, acid

rain and global climate changes. Air pollutants from cooking fuels

include particulates, carbon monoxide, nitrogen oxide, sulphur
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oxide and a variety of hydrocarbons. The quantity of each pollutant

released by a cooking fuel is its emission factor (grams of pollutant

per kg of fuel burnt), and depends on fuel type, and cook stove

design and operation. The emission results in a concentration

(mg/m3) of the pollutant in the air that depends on the kitchen size,

ventilation and the emission factor. A person’s exposure to the

pollutant depends on the time spent in the kitchen during cooking.

The low energy efficiency of fuel and choolas used in the

rural households results in long hours being spent by the cook in the

kitchen. The poor ventilation of the rural kitchen adds to the health

implications. Asian Development Bank (ADB) notes that

concentration of total suspended particulate, benzopyrine, and other

pollutants in rural kitchens of developing countries often exceed by

large margins the ambient air quality standards of these pollutants

in all countries. ADB further notes that series of epidemiological

studies conducted in Napal demonstrated statistically significant

relationships between domestic smoke exposure and chronic

bronchitis and acute respiratory infection.”

3.5 Gender issues related to rural energy

Rural energy is essentially associated with gender issues due

to the traditional division of labor in rural areas. In the rural

households, cooking and fuel collection are the sole responsibility
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of women and children. Consequently rural energy problems have

direct impact on women. This section briefly mentions the influence

of rural energy problems on women and the related gender issues.

Observations and field studies in different parts of India and

other developing countries corroborate the fact that a major part of

the women’s work is related to fuel collection and cooking. For

instance, rural households surveys in India reveal that women spend

4 to 6 hours daily for fuel collection and cooking”.

Long hours spent in kitchen for cooking with traditional fuels,

exposes the user to smoke and related health problems. Smoke

however has implications other than health related. Smoke depletes

the kitchen environment, which keeps other family members away

from the kitchen. Since women spend most of their time in kitchen,

it reduces the interaction between family members. Smoke also

causes soot on the walls, roofing, kitchen utensils etc, increasing

the time and effort spent in cleaning the utensils.

Cooking energy also determines a woman’s nutritional level

and that of her family. Scarcity of cooking fuels often forces woman

to reduce the energy use for cooking which may result in fewer

meals being prepared. Given the rural tradition that woman eat only

after meeting the food requirements of other family members, they

are the final sufferers.
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Fuel scarcity also place increased pressure on woman. When

firewood is scarce, woman either have to walk long distance to

collect fuel, or substitute fuel wood with less efficient fuels. Both

of these have negative health implications.

Studies reveal that woman’s start cooking at one age as early

as 13 years”, and fuel collection even earlier. The gender divisions

of labour, thus not only influence the life of adult woman, but also

are responsible for prorogating female illiteracy.

Hence a woman in poverty has low access to cooking fuel,

spends the longest time obtaining it and puts it to use in stoves that

are not only fuel inefficient, but also exposes the user to serious

diseases.

The gender dimensions of the rural energy problem stems

from the fact that men, who control resources, are not directly

affected by these problems and hence they are unlikely to take

initiative in solving them. Men control both income (with which

fuel has to be purchased) and land resources (from where fuel can

be collected); thus controlling the accessibility of woman to

desired fuels. Studies reveal that one major criterion for fuel

substitution is the degree to which access to sufficient resources for

the household is dependent on a woman’s subordination to a male”
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The practice in the rural households is that husbands give

their wives cash allowance with which woman is expected to

purchase sufficient food and fuel. It may not be necessary that

husband will raise this allowance when fuel prices is at a rise.

Similarly it is also important as to who makes household decisions

on items such as cooking fuels and stoves. As in most cases, if such

decisions are solely that of the husband’s, woman’s requirement of

efficient stoves (for e.g: smokeless choolah) and better vessels (for

e.g. replacing mud with aluminum) are unlikely to be met.

Similarly, kitchen design done without consulting women are likely

to result in poorly ventilated kitchen and inconvenient cooking

places.

Thus, if woman must negotiate for money to buy food and

fuel, then rising fuel and stove price represent increased demand on

male controlled income, which are unlikely to be met”
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CHAPTER IV

RURAL ENERGY CONSUMPTION PATTERN IN KERALA

In rural areas that are diverse in natural endowment and

social structure, knowledge of the energy consumption pattern and

its behavior across geo-climatic and socio-economic clusters is a

pre requisite for sound policy formulation. This chapter and the

succeeding chapters serve this purpose. In the present chapter, an

attempt is made to understand the nature of rural household energy

consumption at the aggregate level and also to examine the inter

regional variations.

4.1 Profile of the sample Villages

Household energy consumption is a part of an integrated

system, where social and economic behavior of the community and

the accessibility to natural resources play a crucial role. The energy

consumption pattern varies from region to region depending on the

composition of this system. To conceive these variations, the

present study selected four villages belonging to eco-agiculturaly

and geo-climatically different regions in Kerala. The villages are

Pallipuram (Study area I) in Ernakulam district, Mundathicode

(Study area 11) and Mattathur (Study area 111) in Trichur district and

Kottayi (Study area IV) in Palakkad district.
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4.1 (a) Pallipuram

Pallipuram panchayath is a coastal village situated in

Ernakulam district. The panchayat is bordered by the Arabian Sea

on the west and the Periyar River (the widest river in Kerala) on the

north. The cropping pattern of the panchayath consists of coconut,

paddy and arecanut. The occupational pattern of the village is

composed of fishing, fish processing and sale, agriculture, toddy

tapping, coir weaving and handloom.

4.1 (b) Mundathicode

Mundathicode panchayath is a typical midland area situated in

Trichur district. Major crops in the panchayath are coconut,

arecanut, paddy and plantain. The occupational structure of the

panchayath consists of agriculture, mining, cottage industries and

construction works.

4.1 (c) Mattathur

Mattathur panchayath of Trichur district is situated in the

vicinity of reserve forest. In fact, 42.53 per cent of the total area of

the panchayath is forestland. The panchayath is bordered on the

north by reserve forest and on the south by “Kodassery” hill (the

tallest hill in the Trichur district), which is a part of the Annamalai

mountain range of the Western Ghats. The cropping pattern of the
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panchayath consists of rubber, cashew, tapioca, coconut, arecanut,

paddy, plantain and spices.

4.1 (d) Kottayi

Kottai panchayath belongs to the Palakkad district, which is

known as ‘Kerala’s rice bowl’. This typical agricultural village is

surrounded on the north and east by Bharathapuzha (Kerala’s

longest river). The cropping pattern of the panchayath is dominated

by paddy, followed by vegetables, sweet potato, tapioca, coconut,

ginger, plantain and rubber. Major sources of employment in the

panchayath include agriculture, small scale and cottage industries.

4.2 Major Socio-economic indicators of the sample population

The key socio-economic characteristics of the sample

households is discussed here. Table 4.1 shows the distribution of

the sample population spread across the four sample villages. The

table reveals that the sex ratio is in favor of women in all the study

areas, with a slight variation in study area SA IV. The table also

provides information on the average household size, which varies

from 4.97 in SA 11 to 5.40 in SA 1.

The distribution of the sample population by household sizes

is given in Table 4.2.It can be seen that the dominant household

sizes in the study area are either4or5.Table 4.3 shows the distribution of

the households according to the educational status of members.
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Table 4.1
Distribution of the sample population

Population details
Study No. of H11 Male Female Children Total Ratio of female Average HHArea under 14 to male size

I 75 159 162 84 405 1.02 5.40
(Pallipuram)

II 75 147 152 74 373 1.03 4.97
(Mundathikode)

III 75 159 168 69 396 1.05 5.28
(Mattathur)

IV 75 156 154 72 382 0.99 5.09
(Kottayi)

ALL 300 621 636 299 1556 1.02 5.19
Source: Primary survey
Note: HH = Household

Table 4.2

Distribution of sample population by household size (actual)

i No of households in study arms
Household I Percentage H Percentage 111 Percentage IV Percentage All Percentage
Size

2 0 0.00 8 10.66 3 4.00 5 6.66 21 7.00
3 11 14.66 9 12.00 8 10.66 9 12.00 37 12.33
4 20 26.66 15 20.00 18 24.00 15 20.00 68 22.66
5 18 24.00 19 25.33 17 22.66 19 25.33 73 24.33
6 8 10.66 8 10.66 11 14.66 12 16.00 39 13.00
7 5 6.66 8 10.66 9 12.00 9 12.00 30 10.00
8 5 6.66 3 4.00 4 5.33 2 2.66 12 4.00
9 4 5.33 3 4.00 3 4.00 2 2.66 10 3.33
10 & above 4 5.33 2 2.66 2 2.66 2 2.66 10 3.33
Source: Primary survey
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Table 4.3
Distribution of households by educational status of members

Study areasEducational status I II III IV
Primary 42 28 39 47(10.88) (7.71) (10.18) (12.81)
Secondary 107 67 79 1 1 1(27.72) (18.46) (20.63) (30.25)
High school 134 118 130 116(34.72) (32.51) (33.94) (31.61)
SSLC/PDC 65 91 86 57

(16.84) (25.07) (22.45) (15.53)
Degree/Diploma 24 4 1 34 19(6.22) (11.29) (8.88) (5.18)
PG/Professional degree 5 14 9 6(1.30) (3.86) (2.35) (1.63)
Note: 1) Figures in brackets show percentages to total 2) Children under 6 and illiterate are
excluded 3) SA = Study area.
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It may be interesting to note that in all the study areas maximum

number of people are under the ‘high school’ category, though in

SA I and SA IV ‘secondary’ category is also equally important.

The occupational status of the members of the sample

household is presented in Table 4.4. The most important

occupational group is ‘other casual labours’ (mainly in the

construction sector) in SA I and SA 11 and agricultural labourers in

SA II and SA IV. Fishing and related activities are the other

important avenues of employment in SA 1.

The distribution of the sample households by monthly income

is presented in Table 4.5. In study areas I and IV, the maximum

number of households are in income category 1000-2000 and in

study area II and III it is in the income category 2000-3000.

A description of the sample population by size of holding is

given in Table 4.6. It may be noted that in all the study areas the

prominent land holding category is 1-2 acres, with the exception of

study area IV where it is less than-l acre.

4.3 Energy consumption pattern of the rural household- the

aggregate scenario

Table 4.7 presents the energy consumption pattern of the

sample households for a period of one month, at an aggregate level.
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Table 4.4
Distribution of households by occupational status of members

Study areasOccupation I H HI IV
Farmers 12 23 18 31(7.14) (13.07) (11.04) (20.53)
Agricultural labors 33 41 56 72(19.84) (23.30) (34.36) (47.68)
Other casual labors 51 43 32 16(30.36) (24.43) (19.36) (10.60)Traders 18 23 13 10(10.71) (13.07) (7.98) (6.62)
Cottage industries 9 17 1 4 6(5.36) (9.66) (8.59) (3.97)Service sector 14 21 16 9(8.33) (11.93) (9.82) (5.96)Others 31* 8 14 7(18.45) (4.55) (8.59) (4.64)All 168 176 163 151(100.00) (100.00) (100.00) (100.00)
*23 persons (13.69 percent) in this category in SA 1 are engaged in fishing and related jobs
Note: Figures in brackets show percentage
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Table 4.5
Distribution of the sample households by monthly income

No of house holds in study areasMonthly income SA I SA II SA III SA IV ALL
(111 RS-)

Less than 1000 14 8 12 17 51
(18.67) (10.66) (16.00) (22.66) (17.00)1000-2000 26 23 19 27 95
(34.67) (30.67) (25.33) (36.00) (31.67)2000-3000 22 30 25 15 92
(29.33) (40.00) (33.33) (20.00) (30.66)3000-4000 6 7 9 8 30
(8.00) (9.33) (12.00) (10.67) (10.00)4000-5000 5 4 6 4 19(6.67) (5.33) (8.00) (5.33) (6.33)

5000 and above 2 3 4 4 13(2.67) (4.00) (5.33) (5.3 (4.33)ALL 75 75 75 75 300
(100.00) (100.00) (100.00) (100.00) (100.00)

Note : Figures in brackets show percentages to total
Source : Primary Survey
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Table 4.6
Distribution of sample population by size of holding

No of households in the study area
Land holding I Percentage H Percentage 11] Percentage IV Percentage All percentage
size (in acres)

Less than 1 28 37.33 15 20.00 18 24.00 21 28.00 82 27.33
1-2 18 24.00 21 28.00 17 22.66 13 17.33 69 23.00
2-3 8 10.66 13 17.33 10 13.33 11 14.66 42 14.00
3-4 6 8.00 9 12.00 5 6.66 8 10.66 28 9.33
4-5 3 4.00 4 5.33 2 2.66 3 4.00 12 4.00
5-6 4 5.33 3 4.00 2 2.66 2 2.66 12 4.00
6-7 2 2.66 3 4.00 3 4.00 3 4.00 11 3.66
7-8 1 1.33 2 2.66 3 4.00 2 2.66 8 2.66
8-9 2 2.66 1 1.33 2 2.66 2 2.66 7 2.33
9-10 - 0.00 - 0.00 3 4.00 2 2.66 5 1.67
10-11 - 0.00 1 1.33 2 2.66 - 0.00 3 1.00
11-12 - 0.00 - 0.00 1 1.33 1 1.33 2 0.66
12-13 1 1.33 - 0.00 - 0.00 1 1.33 2 0.66
13-14 - 0.00 - 0.00 1 1.33 1 1.33 2 0.66
14-15 - 0.00 - 0.00 1 1.33 1 1.33 2 0.66
15 & above 1 1.33 1 1.33 4 5.33 3 4.00 9 3.00
Rented 1 1.33 2 2.66 1 1.33 - 0.00 4 1.33
All 75 100.00 75 100.00 75 100.00 75 100.00 300 100.00

Source : Primary survey
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It can be observed from Table 4.7 that the aggregate energy

consumption of the sample households amount to 299680.58 10 3

K.Cal, of which 260631.86 10 3 K.Cal (86.97 per cent) is

contributed by non-commercial fuels and 39048.72 10 3 K.Cal

(10.03 per cent) commercial fuels. Evidently, non-commercial fuels

dominate energy sources used in rural areas.

Among the non-commercial fuels, firewood (l21748.96 10 ’

K.Cal) is the most important source of energy (46.71 per cent) and

in fact, it is the single largest source of energy in the rural areas

(40.63 per cent). Coconut residue, consisting of coconut leaf,

spathe, shell and husk, contributes 92452.50 10 " K.Cal of energy,

which accounts to 35.47 per cent of the non-commercial sources and

30.85 per cent of all the fuels. It is interesting to note that, these

two fuels taken together contribute 71.48 per cent of all the energy

requirements of the rural households. Sawdust (4.77 per cent of the

non-commercial sources), bio gas’ (3.36 per cent) and ‘others’

(9.17 per cent) are the other non-commercial sources. ‘Others’,

include fuels like twigs, leaves, areacnut residue, tapioca residue,

rubber seed and other agricultural residues. It is interesting to note

that ‘others’ consisting of these miscellaneous fuels, though is

contributing only 7.98 per cent, is the third single largest source of

energy.
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As evident from Table 4.7, commercial energy sources have

only a limited influence over the rural household energy scenario.

Kerosene amounting to 14904.00 10 3 K.Cal (38.17 per cent) and

electricity amounting to 13084.04 10 3 K.Cal (13.50 per cent) are

the most important commercial fuels in rural areas. However, the

share of these fuels in aggregate is only 4.97 per cent for kerosene

and 4.37 per cent for electricity. Other commercial sources are LPG

(10.01 per cent) and ‘others’ (18.31 per cent). ‘Others’ include

petrol and diesel used by the households for domestic

transportation. Table 4.7 also presents information on the mode of

procurement of the fuel material. It is interesting to note that the

share of the fuels purchased (49.64 per cent) and collected (50.36

per cent) are almost equal for the sample households. This perhaps

is due to the increased commercialization of the rural fuel

transactions. However, when the non-commercial fuels alone are

considered, the proportion of collected fuels (57.91 per cent) is

greater than the purchased fuels (42.09 per cent). Firewood (53.82

per cent) is the mostly purchased fuel and coconut residue (72.91

per cent) and ‘others’ (7208 per cent) are the mostly collected

fuels.

Table 4.7 further reveals information on the major energy end

uses in rural households. The major end uses are cooking, lighting,
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water heating and domestic transportation. Lighting also includes

energy demanded for fans, radios and other household appliances 2

In the present study, these end uses have been clubbed to two, viz.,

cooking and ‘lighting and others’. ‘Lighting and others’ include the

energy used for water heating for domestic purposes (in non­

commercial category) and for lighting and household transportation

(in commercial category). It can be observed from Table 4.7 that the

amount of energy used for cooking is as high as 252010.68 10 3

K.Cal (84.09 per cent) of the total energy use. The dominance of

cooking as an end use is more prominent in the case of non­

commercial fuels (64.43 per cent). However, this trend is reversed

when only the commercial fuels are considered. For the commercial

fuels, as much as 63.39 per cent is used for ‘lighting and others’.

Hence it is inferred that cooking fuels in the rural households is

still dominated by non-commercial fuels.

Among the cooking fuels, firewood (45.64 per cent) is the

most important source of energy. Interestingly, LPG meets only

1.55 per cent of the cooking energy demand. This reveals that LPG,

which is the favorite cooking fuel of the urban dwellers, is yet to

become popular in rural areas. It may be noted that none of the

sample households used electricity for cooking.



100

.9000 E00... 2.00 .000 .m.0 00300.0. 00000.0 0002008000 00o>.0000 02000000000 0oo0=om
.088 o>_0ooa0o0 2: mo owficofloq 0 00 000500000 0 000008 5 0000000200 \ uo0oo__oU n O .0300 000 00005200 0 00 000500000 \ 0000008 0o 300000000000 \ 00802000 n O

.0_o& =0 .00 .$_000.0=_0 .88 200 8 300.0 :05 .00 003008000 u m .oE0o=0E0 000 _00_o0oEEoo-:oZ \ _00_o0oEEoo :39 0000. mo 0000000000 u < 00000003000 03200 0030000000 000 0000000 0302

000.0000 000.000 000.0000 000.000 000.0000 000.000 80.0000 000.000 000.0000 -­

00.00000 00.000000 00.000000 00.000000 00.000 00.000 00.000000 :0.

000.000 000.000 000.00 000.000 000.00 000.00 000.000 000.0000 000.000 000.0000

00.00000 00.00000 00.0 00.00000 00.00 00.000 00.00000 0002250000 000.

000.000 000.0000 000.00 000.00 000.00 80.00 20.00 000.0000 000.00 20.000

00.0000 00.0 00.0 00.00 00 00.00 00.000 00.0000 22000

000.000 000.0000 000.00 000.00 80.00 80.00 80.00 80.0000 000.00 000.000

00.00000 00.0 00.0 00.00000 00.0 00.00 00.00000 0002003000

000.00 000.00 000.00 000.0000 000.00 80.00 000.00 000.0000 000.00 000.000

00.0 00.0000 00.0 00.0000 00.00 00.000 00.0000 00.00

000.000 000.000 000.00 000.000 000.00 000.00 000.000 000.0000 000.00 000.000

00.0000 00.0000 00.0 00.00000 00.00 00.00 00.00000 258030

000.000 000.00 000.000 000.000 000.0000 000.000 000.000 000.000 000.000 000.0000

00.00000 00.000000 00.000000 00.000000 00. 000 00.000 00. 000000 5&8 0oz 000.

000.00 000.000 000.00 000.000 000.000 000.000 000.00 000.000 000.00 000.00

00.0000 00.000000 00.00000 00.0000 00.00 00.000 00.00000 0.2000

000.00 000.00 000.00 000.0000 000.00 000.0000 000.00 000.00 000.00 000.00

00.0 00.00000 00.00000 00.0 00.000 00.0000 00.00000 so 0000

000.00 000.00 000.00 000.000 000.00 000.00 000.00 000.0000 000.00 000.00

00.000 00.00000 00.0 00.00000 00. 00 00.000 00.00000 000000 200

000.000 000.000 000.000 000.000 000.000 000.000 000.000 000.000 000.000 000.000

00.00000 00.00000 00.00000 00.00000 00.00 00.000 00.00000 2.0.0030 02.88

000.000 000.00 000.000 000.000 000.000 000.000 00000000 000.000 u 00000000 000.000 00

00.0000 00.00000 0 00.00000 00.00000 00.00 00.000 00.000000 083 20,0

000000000. 00.05.00: 0.000080 0000 000

5.0 no.0: E90020 08 wow: b_0000000O 0083200 E90030 000000000900 030300000 800000 0000 2.0.0 0000

om: new 00008000000000 .00 3002 0200000000 0080. 009$. 32.00

.5086 28 08 0030 0000 :0 0200000000000 0000000000 05 mo E30000 00o00000.S0000oo 0002000

\..0 050%



101

Out of the fuels used for ‘lighting and others’, the most

important non-commercial source is coconut residue (23.75 per

cent) and commercial source is electricity (27.45 per cent).

When the fuels are considered individually, a major share of

all fuels, except kerosene (share in cooking 64.43 per cent) and

electricity (share in cooking 0.00 per cent) are used for cooking.

For instance, 94.41 per cent of firewood, 87.75 per cent of coconut

residue and 83.88 per cent of ‘others’ is used for cooking (Table 4.7).

From the forgoing trends the following inferences may be

drawn regarding the pattern of energy consumption at the household

level in rural Kerala. The household energy scene is dominated by

non-commercial sources of energy, which contributes 86.97 per cent

of the total energy demand. These non-commercial sources are

mostly used for cooking (91.51 per cent). The most important use of

commercial fuels is for lightning. 63.39 per cent of all the

commercial fuels are used for this purpose. Firewood is the most

important fuel in the rural areas. It provides nearly half of the

energy requirements (40.63 per cent) of the rural households.

Reasonably high per household and per capita figures for firewood

provides further evidence for this. Among the commercial sources,

kerosene is the single largest source of energy contributing 38.17
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per cent. The dominant mode of procurement in the rural areas is

fuel collection where 50.36 per cent of all the energy and 57.91 per

cent of all the non-commercial fuels are collected. Coconut residue

and ‘others’ are the mostly collected fuels. Cooking is the most

important end use in rural areas, consuming about 84 per cent of the

energy. Firewood is the most important cooking fuel. The use of

LPG is limited to 1.55 per cent of the households and none of the

households use electricity for cooking. For the end use of ‘lighting

and others’, commercial sources are mostly used. Kerosene is the

most important fuel in this category.

4.4 Household energy consumption pattern across geo-climatic

regions

In this section, a break-up of the aggregate scenario presented

previously is given, so as to examine the inter village variations in

energy consumption (Table 4.8).

(a) Total quantity

In SA I (Pallipuram) the total energy use is 71495.42 103

K.Cal, of which 61943.78 103 K.Cal (86.64 Per cent) is contributed

by the non-commercial sources and 9551.64 103 K.Cal (13.36 Per

cent) by the commercial sources. Coconut residue contributing

32357.50 103 K.Cal of energy (45.26 per cent) and consumed by

93.33 per cent of the households, is the single largest source of
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energy in the study area. Firewood (22194.28 103 K.Cal, 31.04 per

cent) and kerosene (4419. 10 3 K.Cal, 6.18 per cent) are the other

important energy sources.

In SA II (Mundathicode), the aggregate energy use is

73926.541O 3 K.Cal, of which 63340.46 10 3 K.Cal (85.68 per cent)

is contributed by non-commercial sources and 10586.08 10 3 K.Cal

(14.32 per cent) by commercial sources. Firewood contributing

30833.96 10 3 K.Cal (41.71 per cent) is the most important single

source of energy in SA 11. Coconut residue (21212.50 10 3 K.Cal,

27.34 per cent) ‘others’ (5385 10 3 K.Cal, 7.28 per cent), sawdust

(3948 10 3 K.Cal, 5.34 per cent) and kerosene (3942 10 3 K.Cal, 5.33

per cent) are the other important sources.

In SA III (Mattathur), the total energy consumption is equal

to 82168.74 10 3 K.Cal and is composed of 71742.68 10 3 K.Cal

(87.31 per cent) of non-commercial sources and 10426.06 10 3 K.Cal

(12.69 per cent) of commercial sources. It may be noted that

firewood, the single largest source of energy meets more than fifty

per cent (52.09 per cent) of the energy needs of the study area.

Coconut residue is also used in sizable quantity (22.36 per cent)

In SA IV (Kottayi), the aggregate energy use is 72089.88 10 3

K.Cal, of which 63604.94 10 3 K.Cal, (88.23 per cent) is non­

commercial sources and 8484.94 10 3 K.Cal (11.77 per cent) is
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commercial sources. Firewood contributing 35.95 per cent continuos

to be the single largest source, but is closely followed by coconut

residue which contributes 29.83 per cent. ‘Others’ (11.36 per cent)

and bio gas (7.12 per cent) are the other important fuels.

Table 4.9 presents information on energy consumption in

terms of per cpaita and per household figures. The major trends are

the following. It may be observed from Table 4.9 that the general

trend is in agreement with what was presented in Table 4.8. For

instance, the highest per household and per capita energy

consumption is in SA 111 and the lowest in SA 1. Similar trend is

exhibited when the non—commercial fuels alone are considered.

However, when the commercial fuels are considered separately, the

highest per capita consumption is in SA 11 and lowest is in SA IV.

The probable reasons for these trends may be the development

profile of these villages.

Table 4.10 shows the energy consumption pattern by the

proportion of different fuels used. The 4.10 also confirms the

general trends revealed in Table 4.8. Table 4.10 provides additional

information on the proportion of the individual fuels across the

study areas. From Table 4.10, it may be noted that the proportion of

non-commercial fuels is the highest in SA III and the lowest in SA 1.

Among the non-commercial fuels, for firewood, the highest
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proportion is in SA III and the lowest in SA 1. For coconut residue

and sawdust, the highest share is in SA I and the lowest in SA III.

For ‘others the highest proportion is in SA IV and the lowest in SA

1. When all the commercial fuels are considered, the proportion is

the highest in SA II and the lowest in SA IV. Among the commercial

fuels, for kerosene the highest proportion is in SA I and the lowest

in SA IV. Interestingly, the highest proportion of LPG consumption

is in SA III, where the proportion of all non-commercial fuels is also

the highest. Two causes may be identified for this phenomenon.

First, as evident from Table 4.6, study area III has the highest

proporfion of larger size CH’ hokfings. Idns hnphes that the

availability of ‘home produced’ non-commercial fuels will be higher

and consequenfly their consununion. Secondly, hi SA 111 has a

relafively higher proporfion (H’lfigher inconu: groups. Naturafly,

higher affordability of expensive commercial fuels like LPG (see

Table 4.5). For electricity, the highest share is in SA 11 and the

lowest is in SA 1. \
(b) Mode of procurement

Mode of procurement of energy material can vary across the

regions. Energy consumption pattern of the sample households by

the mode of procurement of the fuel material in each of the study

areas is presented in Table 4.11 and 4.12.
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It can be observed from Table 4.11 that in SA I most of the

fuel materials are purchased (60.58 per cent). The same trend is

exhibited when only the non-commercial sources are considered. Of

the non-commercial fuels, 54.50 per cent is purchased while only

45.50 per cent is collected. Among the purchased fuels, firewood

(32.52 per cent) and among the collected fuels, coconut residues

(67.50 per cent) are first in the order (Table 4.12). When the fuels

are considered individually, firewood (63.46 per cent) and ‘others’

(64.29 per cent) are mostly purchased, while coconut residue (58.79

per cent) is mostly collected (Table 4.11).

In study area 11, most of the fuels are procured by purchase

mode (54.99 per cent) when all the energy sources are taken in to

account (see Table 4.11). However, this trend is reversed when only

the non-commercial fuels are considered. It can be seen from Table

4.11 that 52.53 per cent of all the non- commercial sources is

collected. Among the purchased fuels, more than half is composed of

firewood (47.76 per cent), and among the collected fuels the same is

applicable to coconut residue (56.62 per cent, Table 4.12). When the

fuels are considered individually, firewood (62.97 per cent) has the

greatest purchased proportion while coconut residue (79.31 per cent)
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and ‘others’ (53.20 per cent) have greater collected proportion.

(Table 4.11).

In study area III, 59.78 per cent of the fuels is procured by

collection and the same trend is exhibited when non-commercial

fuels alone (68.47 per cent) are considered (Table 4.11).

Interestingly, among the purchased and collected fuels, firewood

stands first with 56.62 per cent and 49.04 per cent respectively.

(Table 4.12). When the fuels are considered individually (Table

4.11) the share of purchased fuels is high for firewood (51.36 per

cent) while the collected share is high for coconut residue (73.31 per

cent) and ‘others’ (83.52 per cent)

In study area IV, the predominant mode of procurement is fuel

collection with a share of 55.97 per cent. When the non-commercial

alone are considered (64.43 per cent), the same trend prevails.

Among the purchased fuels, firewood (41.94 per cent) is the most

purchased one and coconut residue (39.08 per cent) is the most
collected fuel. When the fuels are considered individually, firewood

(51.36 per cent) has the greatest share of purchased fuels, while

coconut residue (73.31 per cent) and ‘others’ (83.52 per cent) have a

greater collected share (Table 4.12).

Table 4.13 presents the information on energy consumption by

the mode of procurement in terms of per household and per capita
\
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figures. The key trends revealed from Table 4.13 are the following.

When all the fuels are taken together, the highest per capita

consumption is in SA 11 for the purchased fuels and in SA III for

collected fuels. The lowest per capita consumption for the purchased

fuels is in SA IV (and SA III) and for the collected fuels is in SA 1.

Table 4.14 presents the proportion of fuels procured by

the different modes. Table 4.14 helps to compare the trends across

the study areas. The major trends revealed in the table are the

following. For ‘all fuels’, the proportion of purchased fuels is the

largest in SA I and the lowest in SA 111. For this category, the

proportion of collected fuels is the highest in SA III and the lowest

is in SA 1. For firewood, the highest proportion of purchased fuel is

in SA 11 and the lowest in SA IV. The highest proportion of

collected firewood is in SA III and for the coconut residue, it is

interesting to note that purchased and collected proportions are the

highest in SA 1. It may also be noted that the collected proportion of

‘others’ and biogas is the highest in SA IV.

(c) End-uses

End uses to which energy is put are often dependent on the

availability and accessibility of the fuel material. Energy

consumption pattern of the sample households based on the share in

the various end uses is presented in Tables 4.15 and 4.16.
\
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It can be seen from Table 4.15 that in SA 1, most of the fuel

material (85.84 per cent) is used for cooking. The same trend is

exhibited by ‘all non-commercial’ sources also. For instance, the

share of all commercial fuels in cooking is 92.51 per cent. However,

a major portion of the commercial fuels (57.41 per cent) is used for

‘lighting and others’. It can be further observed from Table 4.15 that

the greater share of all the fuels except electricity is used for

cooking in SA 1. From Table 4.16 it may be observed that among the

fuels used for cooking, coconut residue is the most important source

(49.16 per cent). Similarly, in the fuels used for ‘lighting and

others’, coconut residue (21.61 per cent) is the major fuel among

non-commercial sources and electricity (28.12 per cent) is the major

fuel among the commercial sources.

In SA II, a large proportion (82.87 per cent) of the fuel

materials is used for cooking. The same trend is reflected t when the

non-commercial fuels alone are considered. However, there is a

reverse in this trend when the commercial fuels alone are

considered. It may be observed from Table 4.15, that 66.29 per cent

of ‘all commercial’ sources is used for ‘lighting and others’. It can

be further observed from Table 4.15 that a major share of all the

fuels except electricity (and kerosene to an extend) is used for
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cooking in SA 11. From Table 4.16 it can be noted that of the fuels

used for cooking, firewood is the major cooking fuel (48.28 per

cent). Among the fuels used for ‘lighting and others’, coconut

residue (26.26 per cent) is the major fuel among the non­

commercial sources and electricity (27.53 per cent) is the major fuel

among commercial sources.

Table 4.15 further reveals that, in SA III more than eighty per

cent of the energy (83.30 per cent) is used for cooking. The same

trend is applicable to ‘all non-commercial’ sources also. The share

of all non-commercials fuels taken together, in cooking is 90.34 per

cent. However, for commercial fuels this trend is reversed and

65.17 per cent of the energy is used for ‘lighting and others’. It my

also be noted from Table 4.15 that cooking is the dominant end use

in SA III where major share of all the fuels except electricity is

used for this purpose. Table 4.16 reveals that among the fuels used

for cooking, firewood is the most important fuel consuming more

than half of the ‘cooking energy’ (59.47 per cent). Similarly, in the

fuels used for ‘lighting and others’, coconut residue (23.21 per

cent) is the mostly used fuel among the non-commercial sources and

electricity (23.94 per cent) is the major fuel among commercial

SOUTCCS.
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In SA IV, a large proportion of the fuel materials (84.52 per

cent) is used for cooking. The same trend is exhibited by ‘all non­

commercial’ sources also, for which the share in cooking is 92.51

per cent. For the commercial fuels, however, a major portion (73.54

per cent) is used for ‘lighting and others’. Table 4.15 further reveals

that a major proportion of all the fuels except electricity is used for

cooking. Still, it is worth mentioning that nearly half of the kerosene

(45.95 per cent) is used for ‘lighting and others’. When the cooking

fuels are examined in isolation, it may be noted that in SA IV,

firewood (40.30 per cent) is the major contributor in that particular

end use (Table 4.16). When the fuels used for ‘lighting and others’

are considered, electricity (31.05 per cent) is the major fuel among

the commercial sources and coconut residue (23.52 per cent) is the

major fuel among non-commercial sources.

Table 4.17 shows the energy consumption pattern by the end

use in terms of per household and per capita figures. It is interesting

to note that for cooking and ‘lighting and others’; per capita figure

is the highest in SA II and the lowest in SA 1. When the non­

commercial fuels are alone considered, the highest figure for

cooking is in SA 111 and for lighting is in SA 1. For the same

category of fuels, the lowest consumption for cooking is in SA 1 and

for lighting is in SA II. When the commercial fuel alone are
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considered, the highest per capita consumption for cooking is in SA

I and the lowest is in SA IV. For lighting, the highest figures are in

SA II and the lowest in SA 1.

Table 4.18 facilitates a comparison of energy

consumption pattern by end use across the study areas by providing

information on the proportion of fuels used in various end uses. It

may be noted from the table that for ‘all fuels’, the proportion of

energy used for cooking is almost equal for all the study areas, with

a slight exception in SA III. For lighting fuels, however, there are

notable variations. For instance, the highest proportion of energy for

‘lighting and others’, is consumed in SA III and the lowest in SA 1.

When the non-commercial fuels are considered separately, the

highest share for cooking and lighting is in SA III on the other hand,

when the commercial fuels are alone considered, the highest share

for cooking is in SA I and for lighting is in SA II.

A comparison of the performance of individual fuels across

the regions may be interesting. For firewood, the maximum share for

cooking is used in SA III and for ‘lighting and others’ in SA I and

SA III. The minimum share of firewood for cooking is in SA I and

for ‘lighting and others’ in SA II. For coconut residue, the highest

share for cooking is in SA I and ‘lighting and others’, is in SA II.

However, it may be noted that the share of coconut residue for
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‘lighting and others’ is the lowest in SA 1, where it is found

in abundance. The highest consumption of ‘others’ for cooking is in

SA IV and for ‘lighting and others’ is in SA III. The lowest

consumption of others for both cooking and ‘lighting and others’ is

in SA I. Among the commercial fuels, the higher proportion of

kerosene for cooking and lighting is in SA 1. This might be due to

the topography of the region where the supply of non-commercial

fuels is comparatively low. For LPG, the highest proportion is in SA

III and the lowest in SA IV. For electricity, the highest share is in

SA 11 and the lowest share is in SA I.

In this chapter, we have examined the energy consumption

pattern and inter regional variations in Kerala, based on the sample

drawn from the four study areas. From the forgoing discussions, the

following conclusion may be drawn (see table 4.19).

(a)The energy consumption is the highest is in SA III and the lowest

is in SA 1.

(b) The share of commercial fuels is the highest in SA II and the

lowest in SA IV.

(c) For non-commercial fuels, the share is the highest in SA IV and the

lowest in SA II.

(d) The most important single source of energy is firewood in all the

study areas except SA I where it is coconut residue.
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(e)Kerosene is the most important and LPG is the least important

commercial fuel in all the study areas.

(f) With the exception of biogas, sawdust is the least consumed non­

commercial source in all the study areas.

(g)The share of fuels procured by purchase is greater in study areas I

and II while the share procured by collection is the highest in

study areas III and IV. Firewood is the mostly purchased fuel in

all the study areas. Coconut residue is the most collected fuel in

all the study areas except III where it is firewood.

(h) In all the study areas, the most important energy end use is

cooking.

Notes

1. Though biogas is used by only 1.33 per cent of the sample households, it has been shown

separately in the analysis since the study has a focus on improved energy technologies.

2. Many households used candles, batteries etc for lighting, especially to meet the power failure due

to load shedding. The energy consumption for these have been excluded in the present analysis

due to the difficulty of measurement and also due to the negligible amount involved.



CHAPTERV

ENERGY CONSUMPTION PATTERN — INTER HOUSEHOLD ANALYSIS

5.1 Introduction

In the earlier chapter we have examined the energy

consumption pattern at the macro level and the extent of variations

among sample villages. The socio-economic profile of an area

including educational status, occupation, income, household size,

gender etc has considerable influence on the level of living of

households. Hence, in this chapter an attempt is made to associate

the socio-economic clusters and energy consumption pattern. The

chosen parameters include income, household size and size of land

holding. Certain major indicates like education and occupation is

not included in the present analysis since it was felt ‘apriori’ that

these parameters ‘do not have a significant association with the

energy consumption pattern. For instance, the presence of a highly

educated member in the household need not necessarily influence

the energy consumption pattern or cooking practices of the

household.

5.2 Energy consumption pattern across different income groups

Income of a household is a decisive factor in the household’s

ability to acquire fuel material and energy using equipments. More

significantly, the purchasing power of a household is the key
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determinant of its capacity to acquire more efficient energy sources

and better technologies.

The present analysis examines the energy consumption pattern

of the sample households spread across six income categories (see

Table 4.5). Each of the study areas are analysed individually.

Information on the energy consumption pattern of the sample

household according to income categories for SA I is presented in

Tables 5.1 (aggregate), 5.2 (per household and per capita) and 5.3

(by proportion). It may be noted from Tables 5.1 and 5.2 that, of the

six income categories the highest energy consumption takes place in

the category‘1000-2000’ and the lowest in category ‘5000 and

above’. However this trend is not exhibited by the per capita figures

presented in the Table 5.2. According to Table 5.2, per capita

energy consumption is the highest in ‘.5000 and above’ category and

the lowest in ‘3000-4000’ category. Table 5.3 further reveals that

when the non-commercial fuels alone are considered, ‘1000-2000’

category consumes the maximum and ‘S000 and above’ the minimum

of these energy sources. In terms of per capita, it is the highest in

‘2000-3000’ category and the lowest in ‘3000-4000’ category (Table

5.2). When the commercial fuels alone are taken in to account, the

maximum consumption is in ‘3000-4000’ category and the minimum

in ‘less than 1000’ category. In terms of per capita, the highest
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figure is in ‘ 5000 and above’ and the lowest in ‘1000-2000’ (Table

5.1 and 5.3)

When the income categories are considered individually

(Table 5.1) in the first three income categories, coconut residue is

the most important source of energy. Note that, none of these

households use LPG and their use of other commercial sources are

also limited. In the 3000-4000 category, kerosene is the most

important fuel. This explains the high consumption figure for ‘all

commercial’ for this category. In the last two categories, firewood

is the major fuel. It may also be noted that the share of commercial

fuels is higher for the last three categories than the first three.

When the major fuels are considered individually (Table 5.3), the

consumption of firewood is maximum in the 1000-2000 and 2000­

3000 category. For coconut residue, it is the maximum in 1000-2000

and the minimum in the ‘S000 and above’. For sawdust the highest

consumption is in ‘2000—3000’ and the lowest is in ‘ less than

1000’. It may also be noted that, none of the households in the 3000

to 5000 income group consume sawdust. It is interesting to observe

that the proportion of the non-commercial fuels taken together first

increases, reaches maximum and then diminish as we move up the

income ladder. For all commercial fuels, it increases continuously

with income, but decrease for the ‘5000 and above’ category.
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Table 5.4 presents information on the energy consumption

pattern by the mode of procurement of fuel materials by income

categories. It can be seen from the table that, in all the income

categories, the purchased share is greater than the collected share

for both all fuels and all non-commercial fuels. When the fuels and

income categories are considered individually, the following trends

are revealed. In all the income categories, the purchased share of

fuel wood is greater than the collected share. On the other hand, for

coconut residue and others, the collected share is more in all the

income categories.

Table 5.5 shows the energy consumption pattern by the

end use of fuel materials according to income categories. It can be

seen from the table that, though in all the income categories (except

5000 and above) the share of fuels used for cooking is greater than

that used for ‘lighting and others’, the share of latter increases as

the income increases. When the fuels and the income categories are

considered individually, in all the income categories major portion

qf the firewood  used for ‘cooking’, though its share C_1¢§>r¢ases for

higher income 8row>s- A similar trend is gxhibitediry coconut
residue, except for ‘5000 and above’ category. When all the non­

commercial fuels are taken together, the share of ‘lighting and

others’ increases up to 3000-4000 category and then slightly
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decrease. It is interesting to note that, none of the households in the

first two income categories use commercial fuels for cooking. Their

consumption of. commercial fuels is limited to kerosene and

electricity used for lightning.

Details of energy consumption of the sample households

according to income categories for SA II is presented in Tables 5.6

(aggregate), 5.7 (per household and per capita) and 5.8 (proportion).

The energy consumption is the highest in the income category 2000­

3000 and the lowest in ‘5000 and above’ (Table 5.6 and 5.8). In

terms of per capita, (Table 5.7) the same trend is maintained for the

highest consumption but the lowest per capita consumption is in the

‘less than 1000’ income category. The dominance of the ‘2000­

3000’ category is due to the fact that 40, per cent of the households

in this SAII are concentrated in the ‘2000-3000’-income group

(Table 4.5). It can be read from Table 5.6 that when the non­

commercial fuels alone are considered, the highest energy

consumption is in the ‘I000-2000’ category. The high share of

firewood (47.75 per cent) and coconut residue (36.61 per cent) used

in this category explains this supremacy. It may be noted that, the

share of non-commercial fuels is around 90 per cent for the first

three income groups, but is around 50 per cent for the last three

income groups. On the other hand, when ‘ all commercial’ fuels are
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taken together, for the first three income categories, the share of

these fuels are around 10 per cent where as for the last three

categories, the share is around 50 per cent.

When the income categories are considered individually

(Table 5.6) firewood is the single most important fuel in all the

income categories except 3000-4000 (kerosene). When the major

fuels are considered individually (Table 5.8) for firewood, the

consumption is the highest in 2000-3000 group and the lowest in the

3000-4000 group. For coconut residue, it is the highest in the 2000­

3000 category and the lowest in ‘5000 and above’. For sawdust it is

the highestin 2000-3000.AJso nouethan none ofthe households hi

the last three income categories use sawdust. For ‘others’ the

highest consumption is in ‘2000-3000’ category and the lowest in

‘3000-4000’. None of the households in the last two categories rise

‘others’. For ‘all non commercial’, the consumption increases from

Wess than 1000’ to 2000-3000 and then drops conskknably.'The

maximum use of kerosene is in ‘3000-4000’ and the minimum is in

4000-5000. It‘ is seen that none of the households in the first three

income categories use LPG. For electricity and ‘all commercial’ the

highest consumption is in the 2000-3000 category and the lowest is

in ‘less than 1000’.
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Table 5.9 presents information on the energy consumption

pattern by the mode of procurement of energy sources across the

income categories. It can be seen from the table that except in the

first income category, in all the categories, the purchased portion of

the fuel is greater than the collected portion. For instance, in the

‘less than 1000’ category. 71.97 per cent of the fuel material is

collected. However, when non-commercial fuels alone are

considered, the dominance of the purchased fuels is reduced to two

income categories, viz., 1000-2000 and 2000-3000. A fuel wise

analysis of the Table 5.9 reveals that, this dominance of the

collected share is mainly due to the high share of collected coconut

residue. To illustrate, in the last three income categories, none of

the households purchase coconut residue. Among the non­

commercial fuels, firewood is the most purchased fuel.

Table 5.10 shows the energy consumption pattern by the end

use of fuel material by the income categories in SA II. It can be

seen from the table that, in all the categories, (except the slight

variation in 4000-5000 category) the share of fuels used for cooking

is greater than that of used for ‘lighting and others’. No clear

pattern is visible in the behavior of energy consumption and

income. This trend is more or less the same for all commercial



144

.882 8 mowfisoosa 3288 888.885 5 8838888 882

§~.ov8 38.888 3.38 68.888 88.888 $8.888 $8.388 38.888 88.38 £8.88 €8.88 88.888

88.88: 88:: ~m.~$_$.~mo~ 88.8888 8.8888 88.888: 88.8888 88.8888 ~m.ow:_ 2.8888 88.33 82

88.88 8.888 88.88 8o.oo_8 88.88 88.888 88.88 88.888 88.88 88.888 88.88 88.888

88.8 o\..o\..S 88.8 8282 88.8 m.8...~mom 88.8 $.88: 88.8 3.8888 88.8 88.58 EEoo=<

Gm.Q.8 38.28 $8.888 6~.m~8 38.3.8 98.28 588.8 GNE8 88.888 88.888 38.888 28.38

88.88: 88.83. mm.~$_mm.oom 8.8888 88.888 88.888: 88.888: 88.8888 88.8888 2.8888 88.3. EEoU:oZ=<

88.88 88.88 88.88 88.88 88.888 88.888 2.388 €m.~m8 $8.888 $8.388 $8.888 88.88

88.8 88.8 88.8 88.8 88.88 88.88 88.882 8.8888 8.888 8.888 88.88 88.8 8850

88.88 88.88 88.88 88.88 88.88 88.88 88.888 88.88 88.88 88.88 88.88 88.88

88.8 88.8 88.8 88.8 88.8 88.8 8.8888 88.8 88.8 88.8 88.8 88.8 880 am

88.88 88.88 88.88 88.88 68.88 88.88 88.88 88.888 88.88 88.888 88.88 888888

88.8 88.8 88.8 88.8 88.8 88.8 88.8 8.8888 88.8 8.888 88.8 8.888 88=Q38m

88.888 88.88 88.88_888.88 8.8888 88.88 $8.888 68.38 28.888 38.8.88 3:88 38.88 26

88.8: 88.8 8.888 88.8 8.882 88.8 8.8888 88.8888 88.883. 8.88: oo.mmo_ 8.888 -_8um8==oooO

88.38 88.888 $8.88 8.38 68.28 $8,888 8388 88.888 28.8.88 5.88 28.888 5.888

88.288 88.83 88.28 88.888 88.888 88.888 88.8888 ~_.mmmo_ mmdwmm 88.888 88.88: 888.8: noo>>8E093. xwgocm9300200 vommnohfl UBQQZOU wommnohi 6300200 3882885.» 9300200 Uummnoudm U3oo=oU 388:8: 8800200 wommnoasm 2802

388 888888 88.888 888.8888 888.888 888.888 888 85882 8.88888 28885

28028 o8 E8 = <m motowofio 2:02: 3 _mC3mE BE 88 8=oE8:6o5 80 £89: 2: 3 Eofimm =o_8qE:8=oo xwbzm

8.8. 858.8.



145

038 8 000008200 3900 003.005 E 0o0sw_...0 0302

000.000 000.000 000.000 000.000 000.000 000.000 000.000 000.000 000.00 000.000 000.000 000.000

8.0000 00.0000 00.0000 00.0000 00.0000 00.0000 00 .0000 00.00000 000000 0000000 00.000 00.800 00.0

000.000 000.000 000.000 000.000 000.000 000.000 000.000 000.000 000.0000 000.00 000.0000 000.00

00.000 00.000 00.000 00.000 00.0000 00.0000 00.0000 00.000 00.0000 00.0 00 .000 00.0 000000000100

000.0000 08.00 000.0000 000.00 000.0000 08.00 000.0000 000.00 000.00 000.00 000.00 000.00

8.80 00.0 8.000 00.0 00.000 00.0 00.000 00.0 00.0 00.0 00.0 00.0 002000

000.0000 000.00 08.800 000.00 000.800 08.00 000.0000 000.00 000.0000 000.00 000.0000 000.00

00.000 00.0 00.000 00.0 00.000 00.0 000000 00.0 00. 000 00.0 00.00 00.0 000000000000

000.000 000.0000 000.00 000.0000 000.00 000.0000 000.00 000.00 000.00 000.00 000.00 000.00

00.0 00.000 00.0 00.000 00.0 00.000 00.0 00.0 00.0 00.0 00.0 00.0 00000

000.00 000.000 000.00 000.000 80.00 000.000 000.000 000.000 000.0000 08.00 000.0000 000.00

8.00 00.000 8.00 00.000 8.00 00.0000 00.000 00.000 8.000 00.0 00.000 00.0 0808.30

000.000 000.000 000.000 08.000 000.000 000.000 000.00 000.000 000.00 000.000 000.00 000.0000

00.000 00.00: 00.000 00.0000 00.0000 00.0000 000000 0000000 00.000 00.00000 00.0 00.0000 0000000 002 00.0

000.00 000.00 000.00 000.00 000.0000 000.00 000.000 000.000 000.000 000.000 000.00 000.800

00.0 00.0 00.0 00.0 00.000 00.0 00.000 00.0000 00.000 00.0000 00.0 00.000 0.550

000.00 80.00 000.00 000.00 000.00 000.00 000.0000 000.00 000.00 000.00 000.00 000.00

00.0 00.0 00.0 00.0 00.0 00.0 00.0000 00.0 00.0 00.0 00.0 00.0 08 0000

000.00 000.00 000.00 000.00 000.00 000.00 000.00 000.000 000.000 000000 000.00 000.0000

00.0 00.0 00.0 00.0 00.0 00.0 8.00 00.0000 8.00 00.000 00.0 00.000 00.0000 300

000.0000 80.00 000.000 000.000 000.000 000.000 000.000 000.000 000.00 000.000 000.00 000.0000

00.000 00.0 00.000 00.000 00.0000 00.000 00.0000 00.0000 00.000 8.0000 00.0 00.0000 8000030 02088

000.000 000.000 000.00 000.000 000.00 000.0000 000.00 000000 000.00 000.800 000.00 000.0000

00.000 00.00: 00.000 00.00: 00.0 00.0000 00.000 00.00000 00.0 000000 00.0 00.0000 083 00002000 00.2.00
00000000000 00.00080 0008.00.00: 000.280 50000000 005080 000300.00: 0.5080 00080000000 0.5080 00080000000 005080 3.. 20m

2500 2.00000 0000.080 800.0000 800.800 800.080 080 .0200 ms. 03028 282.0

0_0U.v00 000 0000 E <m 000000008 oEooE 3 000080020 00000 .0o 00: 900 2: 3 E8080 0000600000 00000000

00 .0 030%



146

fuels. However it may be noted that, the proportion of fuels used for

‘lighting and others’ generally increases with income categories.

Energy consumption pattern of the sample households

according to income categories for SA III is presented in tables 511

(aggregate), 5.12 (per household and per capita) and 5.13 (by

proportion). It is evident from the table that energy consumption is

the highest in the 2000-3000 income category and lowest in the

‘5000 and above’ category. In terms of per capita figures (Table

5.12), the highest energy consumption is in 3000-4000 category

(223.02 10 3 K.Ca1) and than the 4000-5000 category (198.90 10 3

K.Cal), when the non commercial fuels are alone are considered

(Table 5.11), it is interesting to note that the highest consumption is

in ‘1000-2000’ category (9524 per cent) and the lowest in the

‘4000-5000’ category (68.79 per cent). There is a steady increase in

the share of all commercial fuels as income increases.

When the income categories are considered individually

(Table 5.11), the single most important fuel is coconut residue in

the first income category (38.66 per cent) and firewood (varying

from 45.59 per cent to 62.03 per cent) in all other income

categories. When the major fuels are considered independently, the

highest consumption of fire wood in terms of quantity and per

capita is in the 2000-3000 category. The lowest consumption of
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firewood is in the ‘less than 1000’ category. For coconut residue

and ‘others’, the highest consumption is in ‘less than 1000’

category. The proportion of commercial fuels like LPG, electricity

and ‘others’ generally increases with income.

Table 5.14 presents the energy consumption pattern by the

mode of procurement of fuel materials across the income groups. In

all the income categories, the proportion of purchased fuels is less

than the collected fuels. This trend is further intensified when the

non-commercial fuels alone are considered. However, the share of

purchased fuels increases with income.

Table 5.15 presents the energy consumption pattern by the

end use of fuel material by income categories in SA III. It can be

seen that, in all the income categories the share of fuels used for

cooking is higher than the share used for ‘lighting and others’. It

may, however, be inferred that, the share of energy used for

‘lighting and others’ increases with income.

Energy consumption pattern of the sample households

according to income categories for SA IV is presented in tables 5.16

(aggregate), 5.17 (per household and per capita) and 5.18 (by

proportion). It may be observed from Table 5.16 that the energy

consumption is the highest in the 1000-2000 income category

(22576.46 10 3 K.Cal.) and the lowest in the 4000-5000 category



(3378.82 10 3 K.Cal). When the non-commercial fuels alone are

considered, the same trend can be observed. For the commercial

fuels, however the maximum consumption is in the ‘ 3000- 4000’

income category and the lowest in the ‘less than 1000’ category.

When the income categories are considered individually,

coconut residue (34.36 per cent) is the most important single fuel in

the first income category (Table 5.16). In all other income

categories, firewood is the most important single fuel. When the

major fuels are considered independently (Table 5.18), the

maximum amount of firewood is consumed in the 1000-2000

category in terms of aggregate and in 3000-4000 category in terms

of per capita. As per aggregate figures, energy consumption is the

lowest in the ‘4000-5000’ category and in terms of per capita, it is

in the ‘5000 and above’ category. For coconut residue, the

aggregate consumption is the highest in the 1000-2000 category and

the per capita in the ‘less than 1000’ category. The lowest

consumption of coconut residue is in the ‘ 5000 and above’ category

for both aggregate and per capita. -For ‘others’ (non-commercial),

the aggregate and per capita consumption is the highest in the ‘ less

than 1000’ category. Among commercial fuel, it can be seen that

considerable amount of kerosene is being used in the ‘less than



1000’ category. This is due to the high level of energy requirement

for ‘lighting and others’ in this category (Table 5.20).

Table 5.19 presents the energy consumption pattern by the

mode of procurement of fuel material by income categories. It may

be noted that in all the income categories, except 4000- 5000’ the

collected proportion is greater than the purchased proportion.

However, this trend is reversed when extensively the non­

commercial fuels are considered. A table 5.19 reveals that for all

the income categories, the collected proportion is more than the

purchased proportion. In this regard it is interesting to record that

the purchased portion of the fuel increases with income for the first

three income categories, but for the last three, this trend is not

maintained. In fact the lowest share of the purchased fuel (10.13 per

cent) is in the ‘S000 and above’ category. It may further be noted

from Table 5.19 that, for firewood, the purchased share is the

highest in 2000-3000 category and the collected share in the ‘S000

and above’ category. For coconut residue, it is interesting to note

that the highest collected share (100 per cent) is in the highest two

income categories. This high concentration of collected share of

fuels in the highest income categories is perhaps due to the fact

that, for these fuels, the high-income groups utilize whatever is

available from their own land. It is also interesting to note from
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Table 5.19 that none of the households in the highest income

categories use ‘others’ (non-commercial).

Table 5.20 shows energy consumption pattern by the end use

of fuel materials. In all the income categories, the share of fuels

used for cooking is greater than that used for ‘ lighting and others’.

When the non-commercial fuels alone are considered, this trend is

further intensified. On the other hand, when the commercial fuels

alone are considered, it can be seen that none of the households in

the lowest three income categories use commercial fuels for

cooking.

5.3 Size of land holding

Energy consumption at the household level is related to the

ownership of or accessibility to land resources. The availability of

non-commercial sources is directly linked to the land resources held

by a household. The affordability of commercial sources is also

linked indirectly to the possession of land holding, since it is the

most important asset in rural areas. However as already seen in

section 4.4, the extent of influence of land resources on the energy

consumption pattern varies considerably across geo-climatic

regions.

The present analysis examines the energy consumption pattern

of the sample households across twelve, land-holding categories.
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The distribution of the households across the land holding

categories was presented in an earlier table (Table 4.6). However,

considering the number of households in each category and for the

convenience of analysis, some rearrangements were made in the size

of land holding categories in the present analysis.

Information on the energy consumption pattern of the sample

households across land holding categories for SA I is presented in

Table 5.21 (aggregate), 5.22 (per household and per capita) and

5.23 ( by proportion). It can be seen from Table 5.21 that energy

consumption is the highest in the land holding category ‘less than

1’(28492.08 103 K.Cal) and the lowest in the ‘l5 and above’

category (1195.8O 103 K.Cal), with the exception of ‘rented’

category. However, the per capita energy consumption is the highest

in the 11-13 category and the lowest in the 3-4 category, with the

exception of rented category (Table 5.22). When only the non­

commercial fuels are considered, the maximum use is in the ‘less

than 1’ category and the minimum in the ‘rented, category. If only

the commercial fuels are considered, energy consumption is the

highest in the 1-2 category and the lowest in the 7-9 category

(excluding rented). When the fuels are considered individually, for

firewood and coconut residue the maximum amount is consumed in

the ‘less thanl’ category and the minimum amount is consumed in
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the ‘l5 and above’ category. It may be noted that households with

low land holding size are consuming comparatively more coconut

residue and firewood. Table 5.23 further reveals that 68.37 per cent

of ‘others’ is consumed in ‘less thanl’ category. It is interesting to

note that the amount of commercial fuels consumed, especially

kerosene and electricity, decreases as the size of land holding

increases.

Table 5.24 shows the energy consumption pattern by the mode

of procurement of fuel material by the size of land holding in study

area I. It is interesting to note that the proportion of purchased

fuels is greater than the proportion of collected fuels for all the

land holding categories except 5-7 and 7-9. This behavior can be

further examined if the non-commercial fuels and commercial fuels

are considered separately. It can be observed from Table 5.24 that

the proportion of purchased fuels is greater in the lower land

holding categories than the higher categories. Hence it is clear that

households possessing higher land holdings depend more on

collected fuels. Table 5.24 further reveals that for the lower income

categories firewood is the mostly a purchased fuel where as coconut

residue is the mostly a collected fuel.

Table 5.25 shows the energy consumption pattern by the end

use of fuel material according to size of land holding. It can be seen
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from the table that in all the categories with the slight exception of

‘IS and above’, cooking has dominance as an end use. The

dominance of cooking is more evident when only the non­

commercial fuels are considered. For the commercial fuels, it may

be observed from the table that the proportion of energy used for

cooking increases with the land holding size. Her it may be noted

that, with increase in the size of land holding the proportion of non­

commercial fuels like firewood and coconut residue used for

‘lighting and others’ increases.

The energy consumption pattern in SA 11 according to land

. .aLegoLy is- shown in tables 526 (aggregate) 5.27 (Per

household and per capita) and 5.28 (by proportion). Table 5-26

reveals that the highest energy consumption in study area 11 is in

the 1-2 category and the lowest in the 9-11 category. When the non­

commercial fuels alone are considered this trend is further

confirmed. However, when only the commercial fuels are

considered, the highest energy consumption is in the 3-4 category

and lowest in the 9-11 category. When the fuels are considered

individually, it can be seen that firewood is the most important fuel

in most of the land holding categories. The quantity of coconut

residue is the highest in the 1-2 category and the lowest in the 7-9
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category. The per capita figures confirm the above trends (Table

5.27).

Table 5.29 presents the energy consumption pattern by the

mode of procurement of the fuel material by size of land holding. It

can be noted that the share of purchased fuels increases up to the 4­

5 category reaching a maximum of 62.25 per cent, but then

decreases for the remaining categories reaching a minimum of 3.12

per cent for the ‘IS and above’ category. The table further reveals

that for majority of the land holding categories the proportion of

collected non-commercial fuels is greater than the purchased.

However, firewood is mostly purchased where as coconut residue

and others are mostly collected.

Table 5.30 shows the energy consumption pattern by the end

use of fuel materials according to the size of land holding. It can be

seen from the table that the share of fuel materials used for cooking

shows sign of stagnation. When the non-commercial fuels alone are

considered, the share of fuels used for cooking is higher than that

used for ‘lighting and others’ in all the land holding categories. It

is wise to mention that the share of non-commercial fuels used for

‘lighting and others’ increases with the possession of land holding.

This behavior may be due to the fact that when the households get

fuel material free of cost, they tend to use it for less important end
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uses. It may be worth to recall that the proportion of collected

fuels showed an increasing tendency with land holding categories.

The energy consumption pattern of the sample households

according to size of holding in SA III is presented in Tables 5.31

(aggregate), 5.32 (per household and per capita) and 5.33 (by

proportion). It can be observed from the tables that the energy

consumption in aggregate and for non-commercial fuels alone are

the highest in the 1-2 category and the lowest in the 11-13 category,

with the exception of the rented category. When only the

commercial sources are considered, energy consumption is the

highest in the category ‘15 and above’ and lowest in 11-13. When

the land holding categories and fuel used are considered separately,

it may be observed that firewood is the single most important

source of energy in all the categories. However the households in

all the categories also use coconut residue and ‘others’ in

considerable quantities. From Table 5.32 we can see that, per

household and per capita figures also support the trends mentioned

above. However, the per capita energy consumption for the

households in the ‘rented’ category is relatively low.

Table 5.34 presents the energy consumption pattern by the

mode of procurement of fuel material by size of land holding. It can

be seen from the table that there is no clear relationship prevailing



182

90020: .0003 n E30 An.0omS:oo50_ 052.00 003.005 E 800000 2 0302

A000.0000 A000000 A00.00 A00.00 A00.0000 A00.0000 A00.0000 A00.0000 A000000 A00.0000 A00.0000

00.0000 00.0000 00.0000 00.0000 00.0000 00.0000 00.0000 00.0000 00.0000 00.00000 00.00000 0000

A00000 A00.000 A00.000 A00.0 00 A00000 A00.000 A00.000 A00.000 A00.0 00 A0000 A00.00

00.000 00.0000 00.000 00.000 00.0000 00.000 0 00.0000 00.000 00.000 00 .000 00.0000 5:08 00<

A00.000 A00000 A00.000 A00.00 A00.00 A00.00 A00.00 A0000 A00.00 A00.00 A00.00

00.00 0 00.000 00.000 00.0 00.00 0.0 00.000 00.0 00.00 0 00.00 0 00.0 22000

A00.00 A00.00 A00.00 A0000 A00.00 A00.00 A00.00 A00.00 A00 .00 A00.00 A00.00 .

00.00 00.000 00. 0 00 00.00 00.000 00. 0 00 00.000 00.000 00.000 0 0 .000 00000 0000000000

A0000 A00.00 A00.00 A0000 A00.00 A00.00 A0000 A00.00 A00.00 A0000 A0000

00.0 00.000 00.000 00.0 00.00 0 00.000 00.0 00.000 00.00 0 00.0 00.0 00.00

A00.000 A0000 A00.00 A00.00 A00000 A00.00 A00.00 A00_0 00 A0000 A00.00 A00.00

00.00 0 00.00 00.0 00.000 00. 0 00 00.000 00.000 00.000 00.000 00.000 00. 0 00 00300000A00.000 A00.000 A00.000 A00.000 A00.000 A00.000 A00.000 A00.000 A00000 A00.000 A00000 00020
00.000 00.0000 00.0000 00.0000 00.0000 00.0000 00.0000 00.0000 000000 00.00000 00.00000 -0008 0002 00<

A0000 A00.00 A00.00 A00.000 A00.00 A00.00 A00.00 A00.000 A00.000 A00.00 A00.000

00.0 00.000 00.0 00.000 00.0 00.000 00.000 00.000 00.000 00.000 00.00 00 00.0000 002000

A0000 A0000 A0000 A0000 A0000 A00.000 A0000 A0000 A0000 A0000 A0000 A0000

00.0 00.0 00.0 00.0 00.0 00.0000 00.0 00.0 00.0 00.0 00.0 00.0 0000 em

A0000 A0000 A0000 A0000 A0000 A0000 A0000 A0000 A0000 A00.00 A00. 00 A00.00

00.0 00.0 00.0 00.0 00.0 00.0 00.0 00.0 00.0 00.000 00.000 00.000 0800 300

A00.00 A00000 A0000 A00000 A00.00 A00.00 A00.000 A00.000 A00.000 A00.000 A00.000 A00.000

00.0 00.000 00.0 00.000 00.000 00.000 00.0000 00.000 00.0000 00.0000 00.0000 00.0000 00000.30 02088

A00.000 A00000 A00.000 A0 0.000 A00.000 A00.000 A00000 A00000 A00000 A00.000 A00.000 A00.000

00.000 00.0000 00.0000 00. 000 00.0000 00.0000 00.0000 00. 000 00.0000 00.0000 00.0000 00.0000 083 20009C. 000200003:30 2003000 00.00 00.00 00.0 0-0 0-0 0-0 0-0 0-0 «.0 0000500000 30000.00

200020 A00 :00 —= <m 0000020 00:00 .00 0000 03 0290 00:20 2008000 05 mo E80000 0000800000 005.000

00.0 2900...



183

. . . . . . . . . ..U03G_EOU ~m_o._oEEoU =< H 044 ..§oEo2m H MAW .o:o0o3v_ H MWM .§8oEEo0 ZOZ =< H UZ.4<~

eoaoumeo .000 emuom 00.5 300 n30 .00200m§_00oo “mo .083 oiuam 052cm Efiumq 0.02
2.00: 00.000 _0.0000 00._0_ 00.000 00.000 00.00 00.002 00.000 5.000 00.000 00.000 00.20 40200.000 00.00 00.000 00.00 00.000 00.00 00.0_ 00.00 00.00 00.0. 00.00 00.00 00.00 oi00.000 00.00 00.000 00.0 00.0 00.00 8.02 00.0 8.0 00.00 00.00. 00.0 00.0 :0000.00 00.0 00.00 00.00 00.00 00.: 00.00 00.0 00.00 00.0 00.00 00.0 00.00 05000.0: 00.0 00.0 00.00 00.02 00.00 00.0: 00.0 00.0 00.0 00.0 00.0 8.0 9300.0: 00.00 00.00_ 00.00 00.000 00.0 00.00 00.0 00.00 00.0 00.00 _0.00 00.00 mmm00.000 00.0: 0_.000_ 00.0: 2.00 00.00_ 00.0:_ 0_.00_ :.0000 00:0 00.000 00.000 _0.000 07200.0 00.00 00.000 00.00 00.000 00.00 00.000 00.00 00.02 00.00 00.02 :00 8000 E000.0 00.0 00.0 00.0 00.0 00.0 00.0 00.0 00.0 00.0 00.0 00.0 00.0 cm

00.0 00.0 00.0 00.0 00.0 00.0 00.0 00.00 00.0: 00.00 00.000 00.00 00.000 30

00.02 00.00 00.000 00.00 00.000 00.00 00.000 00.00 00.:0 00.00 00.000 00.00 00.000 mu

00.000 00.0: 0_.000 00.0: 00.000 00.02 00.000 _0.00_ 5.000 00.0: 00.000 :00 00.000 30
000.000

$.53 same .00 :0. .00 955 .00 mm .00 a_%usn_ 00:50 2000 .00 Eton SE00 30 mmsm 30.00.00 m.:s0-§_m0-0 0-0 0-0 0-0 0-0 0-_ 0:333 02003

20020 3 :c in <m 0=§2_ 9:0. no 050 3 02o: 00:2 29:80 2: mo E303 aouqfismsoo 00.§_m

00.0 220._.



184

_m_8oEEoU  H  .>.:U_.SUo_W H  .o:omo$v_ H  ._m_0.~®_.~:COU SOZ  H
22:0 u Eb .26 em u om  dam Em u am %%.o=n%.w_%%,..m_woou u mu . Boa 2: u E .320: 2.3 n .3 552

$5: 389 2.0: win: 352 5.82 Sea :3: ~33 8.82 E85 23: 8.02 44.4.
$2 53: 8% 8.9% 38 ~33 2.3 Sax mix 8.9; 3.? wmowm 3% U‘?

8.2 363 8.3 232 $3 mmamwm O99. cows coo coo 8.8 cocoa coo EEON: 8% cow 8.? 2.2 3:: 3.3 was mac Si 5%: 83 Ed 5m8.: 3 ._ Z 23 25 2.2 8.2. 3.2 3.: 23 2:. mm: Sa: M32 Uni3.2 3% 8.8 222 oo.m 82 coo 8.9 8.: come 3.2 31.55 3.2 mmm8.3 mi? 09:: 2.2: 365 2.5: 252 mi; :62 8.3: 2.3 mama R5: UZ<3.2 3.32 oo.o 8.0 3.2 232 oo.o oo.o 8.? 8.08 8.0 8.9 2.: whoooflm oofia oo.o cod 9:. oo.o 23 23 8.0 So 23 8.0 ooamm cm
3.2 3.2: oo.o 23 23 23 23 25 cod 8.0 of. 8.0 8.9 am3.? «.32 oo.o oo.o 3.2 mfiwfim oo.o oo.o 8% 8.0% $8 $92 .32 mu

3.8 .343 8.3; 2.2: 3&2 3.35 2 .8_ wvflw. 3&2 83¢ Kw: Nuofi Now: an
25%SE50 Sm Ed Sm «ammo Sm Ed Sm 8:30 Sm Ed Sm «ammo an E1 Sm mzmmu Sm Ii Sm Sfimo Sm 3.2 Sm «:30 Sm team:< Baum o>8.3§2 2 I2 2 I Z 2 no a.» cam 34

~m.m . . . . . . . . ..



185

_m_8oEEoU :< n 012 ..m:oEo2m n mqm ocomobm .||. mmm .§8oEEoU :oZ :< u UZ<
E050 u EEO .30 em u om ..m=Q Em u >>m 223m 3:080 u mu . 825 2E u 2E @5203 33 n mg AS 682

8.2: mi 3.5 92 >3 3.» 3.9 5.2 Ra Ks 5.2 :22 5.2 u5<
oo.o2 Now 3.2 2.5 :1 5.2 3.2 No.2 of. as En oma $6 04¢.8.8. M23 9:? 8.8 8.0 cog cod 3.9 cod Mac 8.0 MW? oo.c E08.2: _3 3.2 2+ 2: NO: 3.3 8.2 Ra was 3.2 3.3 mod mam8.2: oo.o 8.: 3.2 oo.o 3.2 $8 25 3.2 V2: oo.o 8.0 8.0 Onfi8.2: V3 mod oo.o m2 m3: 3.2 E .2 23 2+ KM wag mam: mmx8.8. mac 9% N.~.m 8._ N3 moo Ea oi MW: oh: V5? 8.2 UZ<8.2: oo.o om.» oo.o 32 oo.o o3 coo mam N3 :5. 5.2 No.3 EHOooo.oS 8.0 8.0 oo.o oo.o 8.0 8.8. 8.0 oo.o oo.o oo.o oo.o oo.o mm

8.2: oo.o oo.o oo.o 8.0 8.0 oo.o oo.o oo.o oo.o $3 on: $5. 25

oo.o2 oo.o oi. oo.o N3 Ba mi. N? 93 93 3.2 $8 82 mo

8.2: m3 2% :3 «E _E m3 2.: V3 now 3.2 3.2 No.2 am25.Props mwuoam=< Baum 932 2.2 2:: :-o oé Tm mé Tm m-~ NA _§§.....:§mma_

E <m mango: 9:: mo cum 3 wow: 203 .8 :o.Eon_o& 2: 3 E389 soumfismsoo mwsam

m 3 22?



186

. . . . . . . . . zcossnaoo _d_o.5EEoU =< “Oi .b_oEoo_mnm3m .o:omo$vHn.mmv_ ._m_o.~oEEoU GOZ =< "UZ<
m._o5OHZ.HO .30 o_mHUm .~m=Q Bum H 2/w .o=Emom HSGOQOUHMU .uoo>> ohmn >>.m .w:_U_oIU:m1HHE.A”o~oZ

3.3 $29 63$ $63 923 sacs $33 333 23$ Acaccc 83.8 32: $33

cccc: cc.3.$ Eficccwzc cnccc cat: cox: miccc ccficc cccccc cnccmm c~.c$c_ fieccc fi<

Acccc: Acccc 8c.cc_:cc.cc Acccc: Sccc Sccc: Acccc Acccc: Acccc Sccc: Acccc Acccc:

2.3: cc.c cics cc.c cccfi cc.c $9» cc.c cccmc cc.c c_.c3 cc.c cEcc_ 0.2

685 afie :35 @c.§ $39 633 sci; $25 $5 Gnccc §..c@ acct £33

cm._cc_ ccis. ccficm coma ccdm cat: xwccx Niccc cwccmc mccxwc cvczc c~.c$c_ %.ccc~oz<

Acccc $30 $23 some 329 5.3 €33 229 99:; 8c.cc: Acccc 9&5 acd

cc.c cc.ccm ccc: cc.c2 cccc ccccc cc.cc_ ccc: cc.c2 cc.c_: cc.c cccc: cccc E0

Sccc: Acccc Acccc Acccc sccc Acccc Acccc Acccc Acccc Acccc sccc Acccc sccc

cc.Ec_ cc.c cc.c cc.c cc.c cc.c cc.c cc.c cc.c cc.c cc.c cc.c cc.c om

sccc Acccc sccc Acccc sccc sccc Acccc sccc Acccc: Acccc Acccc: Acccc Acccc:

cc.c cc.c cc.c cc.c cc.c cc.c cc.c cc.c ccsmm cc.c ccecm cc.c ccccc am

33: scccc sccs ficccc £3 5.5 92: Gcscc G2: §.$c sccc G33 Gcé

ccc: cccc: cccmm ccwmc cccc cccc: cc.mc_ cc.cmR ccwcm cc.2.$ ccccc cccccc ccwfi mo

scca some 31% §.c$ $8 Edc £5 aces :23 :39 acic G28 $39

8.5: ccicm $.28. cmccm «ca? ccdi £.c:~ mic: cmcsm 8.83 cvcmmm c~.c:.m $.23 23
253

8353 cescoo caéefi 38:8 3.225 38:8 8355 832.8 322$ 38:8 caéona caacoo 322$ -§.mcé Tm Tc Tm m-~ N; Zaaafi caamq

2mU.M m 2 as E_ <m wEEo: U:d_ mo cum 3 _mt8mE BE mo Eofimzsoofi mo QUOE 05 3 E223 coumfismaoo mwcoam

com 293.



187

3058800 =< .||. 012 ..§oEo2m n mam .o:omo$M u mmm ._m_8oEEoO :oZ =< u 02¢.
e2oouE.o .30 emuom Z5 anmu am .-.m=o_8m.o.€wmunmo coca 8En>E .wE2o: oofiumq 5oz

632 sacs Acccc Aoocc: $3 $30 Q.c.~$ 5.5 some some 633 3.3 §.ccc

fiozoo Ncomomm cc.c c~.:c_ coficc. cod: £.:c_ coco: ccccc coca. choc: fiaccm owomco 4.2

Aoocc Acocc: Acccc Aococ: Aoccc scoc: Acocc Accco: 8c.oc Aocoo: Aoooc Sooc: Aoocc

cc.o occmooc oo.c coo: cc.c c~.m$_ oc.c cwmfl cc.o oi: cc.o ~33 cc.o oi

Emma €20 soco Aoccc: 9.38 6.3: Gamoc $5 soot 333 335 Good €35

fi.o:$ ccamomm cc.o coco» oofioo mwoz §.:c_ NEG owcoc coo: choc: ~35 cN.cc$oz<

$3 $2: Acocc sooc £65 £3 Aoccc Sccc 2.30 God; Acocc Aoocc Acoco:

ccwocc occmc oc.c co.o coo? cc.c§ cc.c oo.c oo.c§ coco cc.c co.o coo: F5

Socc: 8o.co Aoccc Aococ 8o.cc scoc Acocc sccc Acocc ace scoc Aooocc Socc:

cocoa cc.o co.c co.c oc.c oc.c cc.c cc.o oc.o oc.c co.c co.o cc.Ec_ um

8c.oc Scco: Accoc Accoc Acccc Aococ Acocc Acccc Aoccc Aococ Acooo Accoc Acccc

cc.c coco: cc.c co.o cc.c co.o oc.c oo_c oo.c cc.c cc.c co.c co.c am

amocc 25$ Acocc Accoc Sooo: Aoocc Acccc Aoccc Acccc: Aoooc Acoco: 8c.cc some

cc.c%o_ cocci oo.c co.o coca cc.c coo oc_c co.cc~ co.c occom cc.c cocco mo

£30 £23 Acocc Aocco: Soho 82: 628 $30 fioocc 93.9 222 5.3 Acvcoc

Nwcccx coin: co.c coco» ERR Socm %.2c_ NEG coca. cocoa 3.28 N32 omsofi am25%
o28=oo Bmfiefi 38:8 3365 c2828 Bmfiafi 38:8 82325 38:00 oafieoo ossooo Bmfiafi oeaooo éom.2 Beam 233% 2 2 :2 2 1: :so oé cum mg

vmw ...... ..



188

00.0 0300.0.

. . . . . . . . . .._.00=:_a:OO 000: 6:2 i. 000: .2 _00_o0.a:_:_00U :< U._< .00_o00.b0E 0.. Eéfl .o=o0o.0ov0 H ~_....~v_ ._00_o0oEE00U 082 __< N 07700

22000 n 0000 .200 0000 u cm .0300 300 u .0000 .2000.030 0000.800 n mo . 083 2000 u 300 000000000 00000.0 n 00.0 0802

000.000 000.000 000.000 000.000 000.000 000.000 000.000 000.00 000.000 000.00 000.000 000.000 000.000

00.0000 00.0000 00.0000 00.000 00.0000 00.0000 00.0000 00.000 00.0000 00.0000 00.00000 00.0000 00.00000 00<

000.000 000.000 000.000 000.000 000.000 000.000 000.000 000.000 000.000 000.0000 000.00 000.0000 000.00

00.000 00.000 00.000 00.000 00.000 00.000 00.000 00.000 00.00 00.000 00.0 00.0000 00.0 o0<

000.00 000.0000 000.00 80.00 000.00 000.0000 000.00 000.00 000.00 000.0000 80.8 000.00 000.00

00.0 00.000 00.0 00.0 00.0 00.000 00.0 00.0 00.0 00.000 00.0 00.0 00.0 0000

000.00 000.0000 000.00 000.0000 000.00 000.0000 000.00 000.0000 000.00 000.0000 80.00 000.0000 000.00

00.0 00.000 00.0 00.000 00.0 00.000 00.0 00.000 00.0 00.000 00.0 00.000 00.0 0000.0

000.0000 000.00 000.00 000.00 000.0000 000.00 000.0000 80.00 000.00 000.00 000.00 000.00 000.00

00.000 00.0 00.0 00.0 00.000 00.0 00.00 0 00.0 00.0 00.0 00.0 00.0 00.0 0000

000.000 000.00 000.000 000.00 000.0000 000.000 000.000 000.000 000.000 000.0000 000.00 000.0000 000.00

00.000 00.00 00.000 00.0 00.000 00.00 00.00 00.00 00.00 00.000 00.0 00.0 00 00.0 000000

000.000 000.000 000.000 000.000 000.000 000.000 000.000 000.00 000.000 000.00 000.000 000.00 000.000

00.0000 00.0000 00.0000 00.000 00.0000 00.000 00.0000 00.000 00.0000 00.000 00.00000 00.000 00.00000 070.00

000.000 000.000 000.000 000.000 000.000 000.000 000.000 000.000 000.000 000.000 000.000 000.00 000.000

00.000 00.000 00.000 00.00 00.000 00.000 00.000 00.000 00.000 00.000 00.000 00.000 00.0000 00.0.0

000.0000 000.00 000.00 000.00 000.00 000.00 000.00 000.00 000.00 000.00 000.00 000.00 000.00

00.0000 00.0 00.0 00.0 00.0 00.0 00.0 00.0 00.0 00.0 00.0 00.0 00.0 000

000.00 000.00 000.00 000.00 000.00 000.00 000.00 000.00 000.0000 000.00 000.0000 000.00 000.0000

00.0 00.0 00.0 00.0 00.0 00.0 00.0 000.0 00.000 00.0 00.000 00.0 00.000 30

000.000 000.000 000.000 000.000 000.000 000.000 000.000 000.00 000.000 000.00 000.000 000.00 000.000

00.000 00.000 00.00: 00.000 00.000 00.000 00.000 00.000 00.0000 00.000 00.0000 00.000 00.0000 mo

000.000 000.000 000.000 000.00 000.0000 000.00 000.0000 000.00 000.000 000.00 000.000 000.00 000.0000

00.0000 00.000 00.0 0.0 00.0 00.000 00.0 00.0000 00.000 00.0000 00.000 00.0000 00.0 00.0000 300000.3. 00000000000000800 00080000000 00000080 00080000000 00000800 00030000000 0000080 00080000000 0000080 00080000000 0000080 00080000000 0000080 as 00
0.0 0-0 0-0 0-0 0.0 0000000080 30000.0

000U.v00 000 0000 :0 <m 00000000 00:00 .00 000.0 3 000000000000 00000 .0o 00: 00000 0000 0000 E30000 00o.a00E00000oo 00000000



189

om: Ufimm H om: mm _2obEEo0  H   H  dcomobx H.  ._w_U.5EEOQ COZ  H
Esouwfio .05 emuom .025 3003,00 .0=0_8m §.80o...0o .083 2:730 2._20m0=3um.fi80z

80.0: 80.000 80.000 80.00: 80.000 80.08 000.0: 80.00: 80.020 02.00: 80.00: 000.00: 80.0:

00.00002 00.00000 00.:0 00.000 00.020 00.0000 00.000 00.2002 00.000 00.002 2.0002 2.0200 00.002 15.0

80000 80.00: 80.000 80.000 80.000 8200 80.00: 80.00: 80.00: 80.00: 80.000 000.000 8020:

00.0000 002000 00.:0 00.02 00.002 00.000 00.80 00.02 00.00 00.00 00.0_0 00.000 00.000 3.0

8.0.00: 80.8 80.00: 80.8 80.00: 80.8 80.00: 80.8 80.8 80.8 80.00: 80.8 80.8

00.020 00.0 00.02 00.0 00.000 00.0 00.000 00.0 00.0 00.0 00.000 00.0 00.0 :00

80.00: 80.8 80.00: 80.8 80.00: 80.8 80.00: 80.8 80.00: 80.8 80.00: 80.8 80.00:

00.0000 00.0 00.00 00.0 00.000 00.0 0020. 00.0 00.00 00.0 00.000 00.0 00.200 mam

80.8 80.00: 80.8 80.8 80.8 80.00: 80.8 80.00: 80.8 80.8 80.8 80.00: 80.8

00.0 00.2 _ : 00.0 00.0 00.0 00.000 00.0 00.002 00.0 00.0 00.0 00.0: 00.0 05

0.00.000 80.000 802 : 000.000 80.00: 80.8 80.8 80.8 80.20 80.00: 80.00 000.000 80.00

00.002 00.0000 00.2 00.02 00.00 00.0 00.0 00.0 00.2 00.00 00.00 00.000 00.2 080

80.0: 000.00: 80.8 80.00: 20.0: 80200 80.20: 80.000 80.0: 80.000 80.0: 80200 3.0:

00.0000 00.2000 00.0 00.000 00.000 00.0000 00.000 00.002 20: 00.000 00.000 00.0000 00.000 oz<

. 20.000 80.000 80.8 80.8 80.000 2 _ . _ 00 80.8 80.8 80.000 22.000 80.8 80.8 80.000

00.0002 00.0000 00.0 00.0 0020 00.000 00.0 00.0 00.00 00.02 00.0 00.0 00.000 F00

80.8 80.00: 80.8 80.8 80.8 80.8 80.8 80.8 80.8 80.8 80.8 80.8 80.8

00.0 00.0002 00.0 00.0 00.0 00.0 00.0 00.0 00.0 00.0 00.0 00.0 00.0 om

80.8 80.00: 80.8 80.8 80.8 80.8 80.8 80.8 80.8 80.8 80.8 80.8 80.8

00.0 00.00: 00.0 00.0 00.0 00.0 00.0 00.0 00.0 00.0 00.0 00.0 00.0 30

80.0: 80.000 80.8 80.8 80.000 80.000 80.8 80.8 80.8 80.00: 80.000 80.00: 80.000

00.020 00.005 00.0 00.0 00.000 00.000 00.0 00.0 00.0 00.000 00.000 00.0: 00.000 mo

80.00 2 0000 80.8 80.00: 80.8 80.00 : 80. _ 00 80.000 80.0: 80.00: 80.0: 80.000 80.8

00.0000 00.00000 00.0 00.000 00.0 0000.0 00.000 000002 2.00 00.000 00.20 00.0000 00.000 3025.003558020: 050000 58020: 0508 580205 00280 58020: 0:280 58020: 000.80 58020: 002000 58020: as m

:<

0880

0>ODN UGM

2|?
mm.m:.:....

SI:

:10

0.0

020 2.4



190

between land holding size and mode of procurement. However, in

all the land holding categories there is a higher proportion of

collected fuels. This trend is further confirmed when we consider

the non-commercial fuels alone.

Table 5.35 presents energy consumption pattern by the end

use of fuel materials according to size of land holding in SA III. In

all the land holding categories the proportion of fuels used for

cooking is much higher than that used for ‘lighting and others’

When the non-commercial fuels alone are considered, it is observed

that, with increase in the size of holding, there is an increasing

trend in its consumption for ‘lighting and others’.

The energy consumption pattern by the sample households

according to the size of land holding in SA IV is presented in

Tables 5.36 (aggregate), 5.37 (per household and per capita) and

5.38 (by proportion). From the tables it can be seen that the energy

consumption is the highest in the 1-2 category and the lowest in the

11-15 category. When only the non-commercial fuels are

considered, the highest consumption is in the 1-2 category itself,

but the lowest consumption is in the 11-13 category. When all the

commercial fuels are considered, the highest consumption is in the

2-3 and 7-9 categories and the lowest is in the 11-13 category.

Table 5.36 further reveals that for most of the households the most
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important fuel is firewood, with the exception of some for which it

is coconut residue. When the fuels are considered individually, the

consumption of firewood is the highest in the 2-3 category and

lowest in 13-15 category. For coconut residue and ‘others’ the

highest consumption is in the ‘less thanl’ category. Interestingly

the share of all the non-commercial fuels decreases as the size of

holding increases. The per household and per capita figures given in

Table 5.37 also show a similar trend.

Table 5.39 presents the energy consumption pattern by the

mode of procurement of fuel material by size of land holding. It can

be observed from the table that in all the categories the collected

proportion is either higher than or is almost equal to the purchased

proportion. When only the non-commercial fuels are considered the

dominance of collected share is clearer in all the categories. When

the fuels are considered separately it can be seen that the collected

share is much higher than the purchased share for coconut residue

and ‘others’, where as the share is almost equal for firewood.

Table 5.40 presents the energy consumption pattern by the

end use of fuels material according to land holding category. In all

the categories the share of fuel in cooking is greater than that in

‘lighting and others’. It may be observed that the share of fuels

used for ‘lighting and others’ is relatively high in the higher land
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holding categories. This trend is more evident when the non­

commercial fuels alone are considered. However, for the

commercial fuels, a reverse trend is seen where the share of fuels

used for ‘lighting and others’ decreases as the size of holding

increases. Further, Table 5.40 reveals that the consumption of the

non-commercial fuels, especially coconut residue and ‘others’ used

for ‘lighting and others’ increase with land holding category

5.4 Household size

Household size perhaps has the greatest influence on energy

consumption. The relation between energy consumption and

household size depends on the end uses. ‘For instance, though there

may be a direct relationship between energy and household size,

such a relation may not be expected in the case of ‘lighting and

others’.

The distribution of the sample population by household size

was presented in Table 4.2. For the present analysis nine household

sizes are considered. The Information on energy consumption

pattern of the sample households across household size categories

for SA I are presented in Table 5.41 (aggregate), 5.42 (per

household and per capita) and 5.43 (by proportion). It can be seen

from Table 5.41 that energy consumption is the highest in the

household size category 5 and the lowest in the category 9. It is
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interesting to note that the direct relation between energy

consumption and household size is limited to only the first three

categories. It may be noted from Table 5.43 that energy

consumption after displaying an increasing trend along with

household size for the first three categories showed a decreasing

trend. Both the commercial and non-commercial fuels display this

trend even when they are treated independently. The per capita

energy consumption is the highest in the household size of ‘IO and

above’and the lowest in the household size of 9 (Table 5.42). When

the fuels are considered individually, in all the household sizes

except the last two, coconut residue is the most important single

fuel.

Table 5.44 shows the energy consumption pattern by the mode

of procurement of fuel material by household size. In all the

categories except one, the share of fuels purchased is greater than

collected. Many households exhibit clearly this trend even when

only the non-commercial fuels are considered. It may also be noted

that in most of the categories the purchased share of fuels like

firewood and ‘others’ is less than collected share. But for coconut

residue the collected share is higher than the purchased share in

almost all the categories. It seems there is no clear relation between

energy consumption and mode of procurement in this study area.
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Table 5.45 shows the energy consumption pattern by the end

use of fuel material according to household size. It may be noted

that irrespective of the number of members in the different

categories, the amount of energy used for cooking is not varying too

much. The same trend is exhibited when the non-commercial fuels

alone are considered. The commercial fuels, however, do not

display this trend. For ‘lighting and others’ also, too much variation

is not present across the different household size categories.

Energy consumption pattern of the sample households

according to household size for SA II is presented in Table 5.46

(aggregate), 5.47 (per household and per capita) and 5.48 (by

proportion). It can be seen from Table 5.46 that energy consumption

is the highest in the household size of 5 and the lowest in the

household size of 2. The direct relation between energy

consumption and household size is limited to only the first four

categories. After displaying an increasing trend along with

household size for the first four categories, energy consumption

showed a decreasing trend, with the exception of one category.

However, when the commercial and non-commercial fuels display a

fluctuating pattern when they are treated independently. The per

capita energy consumption is the highest in the household size of
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‘I0 and above’and the lowest in the household size of 9 (Table

5.47). When the fuels are considered individually, in all the

household sizes except the last two, coconut residue is the most

important single fuel.

Table 5.49 shows the energy consumption pattern by the mode

of procurement of fuel material by household size. No clear relation

seems to exist between household size and mode of procurement of

fuel material. It may be noted from the table that the relationship

between energy procured by different modes and household size

fluctuate across the household size categories.

Table 5.50 shows the energy consumption pattern by the end

use of fuel material according to household size. It may be noted

that irrespective of the household size, the amount of energy used

for cooking is not varying too much with household size. The same

trend is exhibited when the non-commercial fuels alone are

considered. For commercial fuels, however, some variations are

visible across different household sizes. It is worth mentioning that

the households with smaller sizes use greater proportion of the

commercial fuels for ‘lighting and others.

Energy consumption pattern of the sample households across

household size categories for SA III are presented in Table 5.51

(aggregate), 5.52 (per household and per capita) and 4.70 (by
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proportion). It can be seen from Table 4.68 that energy consumption

is the highest in the household size of 5 and the lowest in the

household size of two. Interestingly, energy consumption increases

with household size only for the first five categories. After

displaying an increasing trend along with household size for the

first five categories, energy consumption showed a mixed trend

afterwards. The non-commercial fuels display the same trend even

when they are considered independently. But the commercial fuels

exhibit a fluctuating trend. When the fuels are considered

individually, in all the household sizes, except the last two,

firewood is the most important single fuel.

Table 5.54 shows the energy consumption pattern by the mode

of procurement of fuel material by household size. In all the

categories the collected share of fuels is greater than the purchased.

This trend is confirmed if the non-commercial fuels are considered

in isolation. It seems there is no notable relation between mode of

procurement of energy and household size in this study area.

Table 5.55 shows the energy consumption pattern by the end

use of fuel material according to household size. It may be noted

that irrespective of the number of members in the different

categories, the amount of energy used for cooking is varying only

within a limit of 76.27 per cent to 90.34 per cent. The same trend is
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exhibited when the non-commercial fuels alone are considered.

However, it may be noted that the smaller sized households use the

commercial sources mostly for ‘lighting and others’

Energy consumption pattern of the sample households

according to household size for SA IV is presented in Table 5.56

(aggregate), 5.57 (per household and per capita) and 5.58 (by

proportion). It can be seen from Table 5.56 that energy consumption

is the highest in the household size of 5 and the lowest in the

household size of 2. Note that energy consumption increases with

hold size for the first four categories, then declines for the next two

and then stagnates. A similar trend is displayed by non-commercial

fuels when they are treated independently. However, commercial

fuels do not exhibit a definite trend. The trends exhibited by the per

capita and per household figures (Table 5.57) also are in agreement

with the general trend.

Table 5.59 shows the energy consumption pattern by the mode

of procurement of fuel material by household size. In all the

categories except two, the share of fuels collected is greater than

purchased. It may further be noted from Table 5.59 that though

household size and mode of procurement for the first four

categories (2-5) exhibit no specific trend, generally the proportion

of purchased fuels increases with household size.
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Table 5.60 shows the energy consumption pattern by the

end use of fuel material according to household size. It may be

noted that irrespective of the household size, the amount of energy

used for cooking is varying only within a limited range. For

instance, Table 5.60 reveals that the lowest share of fuels used for

cooking is 74.98 (in the ‘l0 and above’ category) and the highest

share is 92.14 (interestingly, in the household size of 2). This trend

is confirmed when the non-commercial fuels alone are considered.

For the commercial fuels, however, some variations are visible

across different household sizes. For the ‘lighting and others’, also

there is no specific relation between the household size and end use.

In this chapter we have analysed the energy consumption

pattern in relation to three parameters, viz, income, size of holding

and household size. The important conclusions are the following

Low income households consume more energy in terms of

quantity. But they mostly consume non-commercial sources of

energy. Among the non-commercial fuels , firewood is the dominant

fuel. But the lower income groups use lesser proportion of firewood

and higher proportion of coconut residue. The higher income groups

consume a grater proportion of commercial fuels. Generally the

proportion of collected fuel is less than the purchased fuels in all

the categories, with the exception of SA III. The share of energy



231

038 9 0omaEoo0o0_ 030:0 00o.,_om0n 00.0 02:00.0 0802

000.0000 000.0000 000.0000 000.0000 000.0000 000.00 00 80.0000 000.0000 80.0000

00.0000 00.0000 00.0000 00.00000 00.00000 00.00000 00.00000 00.0000 00.0000 000.

000.000 000.00 000.000 000.000 000.00 0 00.00 000.000 000.00 000.00

00.000 00.000 00. 0 00 00.0000 00.0000 00.0000 00.0000 000.000 00.00 0 000055500 02

000.00 000.00 000.00 00 0 .00 000. 00 000.00 000.00 000.00 000.00

00.0 00.0 00.000 00.000 00.000 00.00 0 00.000 00.0 00.0 0020000

000.00 000.00 00 0.00 000.00 000.00 8 0 .00 000.00 000.00 000.00

00.000 00.000 00.000 00.000 00 .000 00.000 00.000 00.000 00. 00 0002008000

000.00 000.00 00 0.00 000.00 000.00 000.00 000.00 000.00 80.00

00.0 00.0 00.000 00.000 00.000 00.000 00.00 00.0 00.0 00.00

000.00 000.00 000.00 000.00 000.00 000.00 000.00 000.00 000.00

00.0 00 00.00 00.0 00.000 00.000 00.000 00.000 00.000 00.00 250830

000.000 000.000 000.000 000.000 000.000 000. 000 00 0.000 000.000 000 .000

00.0000 00.0000 00.0000 00.0000 00.00000 00.00000 00.0000 00.0000 00.0000 000230500 00oz 000.

000.0 00 000.000 000.00 000.00 000.00 000.0 00 000.000 000.000 000.000

00.000 00.000 00.0 00.000 00.000 00.00000 00.0000 00.0000 00.000 0020000

000.00 000.00 000.000 000.00 80.000 000.00 000.00 000.00 000.00

00.0 00.0 00.0000 00.0 00.0000 00.0 00.0 00.0 00.0 000 0000

000.00 000.000 000.00 000.00 000. 00 000.00 000.00 000.00 000.00

00.0 00.000 00.0 00.000 00.000 00.000 00.000 00.000 00.0 000000 300

000. 0 00 000.000 000.00 000.00 000. 00 000.000 000.000 000.000 80.000

00.0000 00.000 00.000 00.0000 00.0000 00.0000 00.0000 00.0000 00.000 200030 02088

000.000 000.000 000.0 00 000. 000 000.000 000.000 000.000 000.000 000.000

00.0000 00.0000 00.000 00.0000 00.0000 00.0000 00.0000 00.0000 00.0000 083 20.02000. >m0o0.0m2500 0.5 00 0 0 0 0 0 0 0 0 0000 00.00

008.000 00 0.0 000000300

>0 <m 0000 200000000: .3 02000 000020 29:00 0000 0000 E80000 =o.:00::00=oo 0002000

00 .0 o30£.



232

. . . .UoDEuGOU

«min 8.32 ~53: 38¢ mud? 8.0: :3: 2 SN ~52: 3&2 =<Sow 3+2 32 ~53 «mom 2.5 3.2 £5. 3.: E2 Eosaeou =<S: oo.o2 8.2 852 3.3. cow: oo.o oo.o oo.o cod 22:0Ea swam of 8.2 32: 3.9. 9? 8.8 S .m 3:3 >..s.:_8_mwfifl $3 $3 032 S .9 $3 8.0 8.0 8.0 8.0 Unicod 8% Ex cm? 3.3 2 S 3.2 om.$ 8.9 8.2 2585M35 3.8: mm? 8.3m S33 $.53 2.9: mi? 8.5 oofim 8:50 :02 =<8.2 oo.m£ w? m N32 2 .3 $.02 83 8.02 8.? oo.om_ €050:.w$ 8.32 8.0 8.0 8.0 23 3.0 8.0 8.0 oo.o 30 gm
8.2 8.2 N 8.3 232 3.3 8.5; 8.8 oowe oo.o oo.o .25 Em

25 8.2:. 3.3 32 m 8.2. comma S9 3 .~_m 2 Q «$2 823m 5880$8 $.33 3.5 N39. 3% 3 gm 3% NOS; 2 .3 «N53 895 ohmSfimo Sm Ed Ba «:30 Sm Ed Sm Samo hi 3.: Ba Sfimo Sm IE Sm Samo Sm mi Sm REP zwuoqmo m  v m N Em Ed

cmovr 2 as Z <m cum Eonomson .3 couasamcoo SE8 3 98 22830: Sm

mm .m 035.



233

bmh .... ..

~32 83¢ R9: 8.3: 3&8 8.8,: oommm SE: moat $.32 za.:2 2 .m: 8.2 8.8m Ed 88 3.3. 8.3m $2 3.8m _m_8oEEoU =<8.? Slam 8.0 9:. 8.0 8.0 3.? 8.02 3 am 8.2m B050dwd 2.8 Hod 83 3.» 3.8 «Ni mam: ma: 2 Q bsEo2m~52 Now: 8.0 8.0 ood coo S .2 032 2.3 3 «.2 GQJmm: 8.3 2.2 8.w2 com 8.2 3.0 8... NW2 #8 oqaomi
$.92 Sag SL8 $.32 232 3 .32 oat: w2§._ 03: No.33 Esau :02 :<3% 8.0: E .2 8.2: 8.2 oo.oR oo.o 8.0 22 oowfi €050,.®o.¢ oo.o 8.0 8.0 o.o 8.0 oo.o oo.o oo.o 8.0 30 am

8.3 $.%~ 8.0 8.0 G? 232 oo.o oo.o 8.8 oo.~$ H25 Em3.8 :32 $3 8.2% 31% cod? 8.2 oodwm Sam 85? 323m .2888.9 3.3: 8.? 8%; No.3 2 a8 8.: 3a? no.Q. Seem Boa BESfimu Sm mi Sm SHED Sm Ed Sm Sfimo Sm mi Sm SE5 Sm Ed Ba «:30 Sm IE Sm ogfi. hwbcm=< 95% 93 2 0% mm



234

8.2: Ra new in S .2 2.: 2.3 8.3 85 mi =<8.2: mi mom Now m.x._N 3.: M: .5 3.2 2:. 92 _BBo:::oU =<8.8_ 8.0 8.0 $2 8.3 2 .2 30 $3 8.0 8.0 32:08.2: 9% SM wwo an: ~68 $2 5.2 SA 03 @55858.2: oo.o oo.o 3.3 2.9 3.2 3.3 N? oo.o 8.0 Uni8.2: :.m 2; oo.o $3 2.3 2.3 Pdm 3.: mi asmosm
8.2: mom 9% 36¢ -.3 8.: 8.2 3.3 03 Cd _m_o§E=oU =oZ =<8.2: 86 owe oo.o 8.2 8.2 3.3 Q5 3.3 9% $508.2: oo.o oo.o >5? oo.o 2% coo oo.o oo.o oo.o 30 am

8.2: oo.o 2.8 8.0 2.2 m3 3:8 3.2 man 8... .25 Em8.2: mom 3... on. 3.2 $2 $8 93: 93 92 33am éaooo

8.2: a3 8... 3~.~ NOS wwom 8.2 3.3 oi. N3 Boa25 mmuoam

=< o>o..._m ca 2 o w 5 0 n v m N mi mo cum

>3 <m mum Box 8.8: E mEo:om:o: 2n_Emm 2: .3 com: 22¢ mo zofioaofi 2: 3 E033 :o.aqE=m=oo zwbcm

mam 295



235

.082 02 :0

00.0 290B

........ ..02a0=0u

.800. 8 00030850 30:0 008605 E 00505 2: U302

92 .00: A00 .00: 000.00: A0_ ._0: 000.00: 60.00: 000.00: 000.00: 000.00: 000.00: 000.000

00.000 00.0000 9.0000 00.0000 00.0000 00.0000 00.0000 000000 00.00: 00.00: 00.000 :0.

80.00: 80.00 80.00: 80.00 80.00: 80.0: 80.8: 80.00 80.8: 80.0: 80.00:

00.000_ 00.0 00.00: 00.0 00.00: 00.0 00.200 00.0 00.000 00.0 00.0: Ee0eeou=<

20.000 000.000 90.00: 000.000 5.00: 000.00: 00.00: $0.000 20.000 00.00: 00.0:

00.0000 00.0000 00.0000 000000 00.020 00.0000 00.0000 00.0000 00.000 00.00: 00.30 65000023.

000.000 80.000 8000: A03: 000.00 000.000 A0000: 80.00: 80.00 80.00: 60.00

00.000 00.000 00.000 00.000_ 00.00_ 00.2: 00.000 00.000_ 00.0 00.000 00.0 2050

80.0: 08.00: 80.0: 80.0: 80.00 80.0: 80.0: 80.0: 80.0: 80.00 80.00

00.0 00.002 00.0 00.0 00.0 8.0 00.0 00.0 00.0 00.0 00.0 0.00 em

8000: 80.00 80.8: 80.0: 80.00 80.0: 80.00: 60.00 80.0: 80.0: 80.00

8.000 00.0 00.20 00.0 00.000 00.0 00.000 00.0 00.00_ 00.0 00.0 .03 300

000.0: 000.00: 000.00: 80.00: 60.000 5.00: A0000: 000.000 000.0: 00.00: A000:

8.000 8.0000 8.000 8.0000 00.0000 00.0000 00.0000 00.0000 00.000 00.000 00.00 osamomscooou

000.000 90.000 000.000 30.000 5.000 000.00: A0040: 5.000 000.000 80.00: 80.000

00.0000 00.0000 00.0000 00.0000 00.0000 00.002 00.00: 00.000 00.000 00.02 00000 0003050&,000§_m
uommnohfl u8oo=o0 uomanobfi _08oo=oU nommaohfl 6300200 uommaofim cfloozoo vommnohi c8oo=oO uommaohfl 0:020 0000 :00

>_ <m 0&0 20:00:02 3 300008 .03 mo 05883005 mo 200:. 05 3 E803 000053000 00.0000



236

000.000 000.30 000.000 000.000 000.000 000.000 000.000 000.000 000.000

00.00000. 00.000000 00.0000 00.0000 00.0000 00.0000 00.0000 00.000 00.0000 00<

00000 0000000 00000 0000000 00000 0000000 00000 0000000 00000

00.0 00.000 00.0 00.000 00.0 00.000 00.0 00.000 00.0 00020::=800<

000.000 000.000 000.000 000.000 000.000 000000 0000000 00000 00.000

00.00000 00.00000 00.0000 00.00: 00.0000 00.0000 000000 00.0 00.0000 05:00 =oz00<

000.000 000.000 000.000 000.000 000.000 000000 000.00 000.00 00.0000

00.0000 00.0000 00.000 00.000 00.000 00.00 00.0 00.0 00.000 0.02000

0000000 00000 000.00 000.00 000.00 000.00 000.00 000.00 000.00

000000 00.0 00.0 00.0 00.0 00.0 000000 00.0 00.0 0000000

00000 0000000 00000 000.00 00000 000000 000.00 000.00 000.00

00.0 00.0000 00.0 00.0 00.0 00.000 00.0 00.0 00.0 00000300

000000 000.000 000.000 000.000 000.000 000.000 0000000 00000 000.000

00.00000 00.00.00 0000 00.000 00.000 00.000 00.000 00.0 00.0000 0=00003000a8oo

000.000 000.000 @0000 000.000 000.000 000.000 000.000 000.00 000000

00.00000 00.00000 00.000 00.0000 000:. 00.000 0.0.000 00.0 000000 00030000000000000000U3oo=oU 0000000000000 002oo=oU 000000050500 9:00:00 0000000000000 0000000000 0000000000000 6300200 03200,0. 006000 00000 00 0 0 0 0000 00.00

omtm . . . . . . . . ..



237

. . . . . . . . :0000000:o0 E02 000 003000000000 26000 0000000000, 000 00500.0 0.0 C 0082

000000 000.000 000.000 000.000 000.000 000.000 000.000 000.0 00 000.000 000.00 000 .000

00.00 00 00.0000 00.00000 00.0000 00.00000 00.0000 00.0000 00.000 00.0000 00.00 0 00.0000 00<

000.000 000.000 000.000 000.000 000.000 000.000 000.000 000.0000 000.00 000.0000 000.00

00.000 00 .0000 00.000 00.0000 00.000 00.0000 00.000 00.000 00.0 00.00 0 00.0 0000300000000 02

000.00 000.0000 000.00 000.0000 000.00 000.0000 000.00 000.00 000.00 000.00 000.00

00.0 00.000 00.0 00.000 00.0 00.000 00.0 00.0 00.0 00.0 00.0 22000

000.00 000.0000 000.00 000.0000 000.00 000.0000 000.00 000.0000 000.00 000.0000 000.00

00.0 00 .000 00.0 00.000 00.0 00.000 00.0 00.000 00.0 00.00 00.0 000080000

000.0000 000.00 000.0000 000.00 000.0000 000.00 000.0000 000.00 000.00 000.00 000.00

00.000 00.0 00.000 00.0 00.000 00.0 00.00 00.0 00.0 00.0 00.0 900

000. 000 000.000 000. 000 000.000 000.000 000.000 000.000 000.0000 000.00 000.0000 000.00

00.000 00.000 00.000 00.000 00.000 00.000 00.000 00.000 00.0 00.00 00.0 250830

000000 000.00 000.000 000.00 000.000 0 0 0.00 000.000 000.00 000.000 000.00 000.0000

00.0000 00.0000 00.00000 00.000 0000000 00.0 0 0 00.0000 00.000 00.0000 00.0 00.0000 SE00 82 02

000.000 000 .000 000.000 000.00 000 .000 000.00 000.0000 000.00 000.0000 000.00 000.0000

00.000 00.000 00.0000 00.000 000000 00.0 00.0000 00.0 00.0000 00.0 00.000 002000

000.00 000.00 000.0000 000.00 000.00 000.00 000.00 000.00 000.00 000.00 000.00

00.0 00.0 00.0000 00.0 00.0 00.0 00.0 00.0 00.0 00.0 00.0 so 200

000.0000 000.00 000.0000 000.00 0000000 0000.00 000.0000 000.00 000.0000 000.00 000.00

00.000 00.0 00.000 00.0 00000 00.0 00.000 00.0 00000 00.0 00.0 00.000 300

000.000 000.000 000.000 000.00 000.000 000.00 000.000 000 .00 000.000 000.00 000.0000

00.0000 00.000 00.0000 00.000 00.0000 00.000 00.0000 00.000 00.0000 00.0 00.000 2.0.080 02088

000.000 000.00 000.000 000.00 000.000 000.00 000.0000 000.00 000.0000 000.00 000.0000

00.0000 00.000 00.0000 00.000 00.0000 00.0 00.0000 00.0 00.0000 00.0 00.000 083 20.0090,0. 0002000005080 5800000: 00.00000 50.00.0000 00.00000 50000000 005080 00080000000 0.00080 000800000: 000080 as 00.00
0 0 0000 00.00

008.0 000 0000

>0 <m 0000 2900000000 03 0000000000 003 mo 00: 00:0 00: 03 E00000. 0.000000000000000 0002000

0000.0 0300.0.



238

000.000 000.000 000.000 000.000 000.000 000.000 000.000 000.000 000.000

00.00000 00.00000 00.000 00.0000 00.000 00.0000 00.000 00.0000 00.0000 00.0

000.000 000.000 000.000 000.000 000.0000 000.00 000.000 000.000 000.000

00.0000 00.0000 00.000 00.000 00.000 00.0 00.000 00.000 00.0000 000000550002

000.0000 000.00 000.00 000.00 000.00 000.00 000.0000 000.00 000.00

00.0000 00.0 00.0 00.0 00.0 00.0 00.000 00.0 00.000 0.205

000.0000 000.00 000.0000 000.00 000.0000 000.00 000.0000 000.00 000.0000

00.0000 00.0 00.000 00.0 00.000 00.0 00.000 00.0 00.000 0000058000

000.00 000.0000 000.00 000.00 000.00 000.00 000.00 000.0000 000.00

00.0 00.000 00.0 00.0 00.0. 00.0 00.0 00.000 00.0 900

000.000 000.000 000.000 000.000 000.0000 000.00 000.00 000.00 000.000

00.0000 00.0000 00.00 00.000 00.00 00.0 00.0 00.0 00.00 080830

000.00 000.000 000.000 000.000 000.000 000.000 000.00 000.000 000.000

00.0000 00.00000 00.000 00.0000 00.000 00.0000 00.000 00.0000 00.0000 05:00 820000

000.000 000.000 000.000 000.000 000.000 000.000 000.00 000.00 000.000

00.000 00.0000 00.000 00.000 00.000 00.000 00.0 00.0 00.000 0020.0

000.00 000.0000 000.00 000.00 000.00 000.00 000.00 000.0000 000.00

00.0 00.0000 00.0 00.0 00.0 00.0 00.0 00.0000 00.0 0000 200

000.00 000.0000 000.00 000.00 000.00 000.0000 000.00 000.0000 000.00

00.0 00.0000 00.0 00.0 00.0 00.000 00.0 00.0 00.0 00:00 300

000.000 000.000 000.000 000.000 000.000 000.000 000.000 000.000 000.000

00.0000 00.00000 00.000 00.000 00.000 00.000 00.000 00.000 00.000 00000030 5880

000.00 000.000 000.000 000.000 000.000 000.000 000.00 000.0000 000.00

00.0000 00.00000 00.000 00.0000 00.000 00.0000 00.0 00.000 00.000 083 20.00.00.0.0. 0000000,0080000000 000080 00080000000 0050800 00080000000 005080 00030000000 0000080 00080000000 93 000m000. 000000 00000 000 0 0 0 0000 00.000

ooh . . . . . . . . . ..



239

used for cooking is "greater than ‘lighting and others’. But the

proportion of energy used for ‘lighting and others’ increases with

income.

When analysed in terms of size of holding it was found that

energy consumption is higher in the lower land holding categories

and lower in the higher land holding categories. The proportion of

energy used for cooking showed an increasing trend with land

holding. Similarly it is also observed that the proportion of non­

commercial fuels like firewood and coconut residue used for

‘lighting and others’ increased with land holding size.

When analysed in terms of household size, it was observed

that up to limit energy consumption increased with household size

and then decreased. It seems there is no clear relation between

household size and the mode of procurement or end uses.



CHAPTER VI

ATTITUDES OF THE RURAL HOUSEHOLDS
TOWARDS ENRGY CONSUMPTION AND

CONSERVATION

This chapter is divided in two sections. In the first

section, an assessment of the attitudes of the rural households

towards energy sources, uses and devices is made. In the second

section, an attempt is made to identify the factors influencing the

adoption of energy conservation practises and shift to improved

energy technologies at the household level in the rural areas.

Section I

Household attitudes towards energy sources, uses and devices
The attitudes of the households to energy sources. uses and

devices may vary across the regions depending on the availability

and accessibility to fuel materials. In this section an attempt is

made to understand the attitudes of the rural households in this

regard.

6.1 Attitude towards energy sources and uses

Here an attempt is made to understand the factors responsible

for a household’s decision to use a particular fuel and to place it to

a particular end use

6.1 (a) Attitude towards the fuel in current use

The decision of a household to use a particular fuel is

influenced by a number of factors varying from the availability of
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the fuel to tradition. Table 6.1 explores the reasons for using the

cooking fuel in current use.

It can be seen from Table 6.1 that in SA 1, among the

households using firewood for cooking, the most important reason

for using firewood is its free availability (28 households) followed

by tradition / familiarity. In SA II and SA IV also the most

important reason is free availability. However, in SA III, easy

availability is also as important as free availability. This may be

due to the fact that SA III is in the vicinity of forest. In SA IV also,

easy availability is an important reason for using firewood, mainly

due to the topography of the village. The reason ‘others’ is also

important for the firewood using households in all the study areas.

‘Others’ include factors like convenience, better taste of dishes and

easy to store. It may be noted that, except in the case of the first

five reasons, uniformity is lacking in the responses between study

areas.

For coconut residue, free and easy availability are the most

important reasons in all the study areas. In the present study, it was

revealed that coconut trees were there in 69 households (92 per

cent) in SA 1, 70 in SA II (93.33 per cent), 66 in SA III (88.00 per

cent) and 67 in SA IV (89.33 per cent). It may also be noted that 22

households in SA I, 14 in SA II, 18 each in SA III and SA IV used

coconut residue because of its affordability.
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The major reasons for using sawdust is affordability, efficient

burning and tradition / familiarity in SA 1. In SA 11 however, apart

from the above-mentioned reasons, 11 households used sawdust due

to its easy availability. This may be due to the presence of some

sawmills in the locality. Households in SA 11 also reported that

sawdust and firewood are brought to the houses by vendors.

For ‘others’ in SA 1 the important reasons for using are free

availability for those who collected them and affordability for those

purchased them. It may also be noted that in SA II, III and IV, easy

availability is also an important reason. This may be because SA I

being coastal area, ‘others’ are not available easily. It can also be

observed that in SA III and SA IV reasons such as tradition /

familiarity and shortage of alternate fuel are also expressed by

many households. This probably brings out two factors, one, other

non-commercial sources is available in plenty in these areas, and

second, at least some of the households are forced to use these

inefficient sources of energy due to the absence of alternative fuels.

The important reasons for using kerosene are efficient

burning, comparatively smoke free environment, fast cooking and

easy availability. While only two households in SA I used kerosene

because it was affordable, in SA II it is 6 and SA III and SA IV it is

11. It is interesting to note that only a limited number of households
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use kerosene due to familiarity / tradition. It may also be noted that

none of the households use kerosene due to the absence of an

alternate fuel. As observed from Table 6.1, a number of households

expressed other reasons, which include convenience and ‘easy to

store’. Some of the households use kerosene as a fuel to start fire

(for firewood and coconut residue), rather than to cook. These

households used kerosene for its excellent burning characteristics

especially as a ‘ starter fuel’.

LPG is used by households in all the study areas for reasons

like cleanliness, absence of smoke, efficient burning and fast

cooking. It can also be seen from the table that some of the sample

households were using LPG because it was either affordable or

familiar.

It may be noted that some of the households used LPG due to

‘other’ reasons. Here ‘others’ include convenience, easy to store,

easy to transport and status symbol.

From the foregoing discussion, it may be inferred that the

criteria for the use of a particular fuel for a particular end use seem

to be easy availability, free availability, affordability and tradition

in the case of non-commercial fuels and cleanliness, reduced smoke,

time saving and efficient burning in the case of commercial fuels.
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6.1 (b) Difficulties faced with he current cooking fuel

In section 6.1 (a) it was revealed that the households have

certain criteria for using the current cooking fuel. However, that

does not imply that households are not facing a problem with the

current cooking fuel.

It may be observed from the Table 6.2 that for firewood and

coconut residue, almost all the households in all the study areas are

facing difficulties. In SA 1, SA 11 and SA IV for firewood, the most

important problems are cost, scarcity and smoke. However in SA

III, the most important reasons are cost and smoke. The vicinity of

forest to SA.III perhaps reduces the severity of the scarcity

problem. For coconut residue, the most important problems in all

the study areas are prolonged cooking time, smoke and difficulties

to store. It may be observed from the table that a large number of

households in all the categories reported health related problems

For sawdust, the important difficulties are cost and time in

SA 1 and expensive and health related problems in SA II. For

sawdust the major problem common to all the study areas is cost.

Besides, in SA I, smoke and cooking time are also considered as

major difficulties. For ‘others’ important difficulties in all the

study areas are smoke and time consuming cooking procedure.
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Some households also express problems like ill health and

difficulty to store.

For kerosene the difficulties common to all the study areas

are scarcity, cost, smoke and adverse smell of food. It may be noted

that in all the study areas many households also expressed the

reason ‘others’. ‘Others’ include inadequate and irregular

availability through public distribution system and risk involved in

use. For LPG, it is interesting to note that there is considerable

uniformity between the study areas in the problems identified.

Difficulties expressed. The difficulties common to all the study

areas are scarcity and cost. Some households have expressed the

difficulty to transport. This may be due to the fact that in rural

areas the supply network of LPG is incomplete, especially in remote

areas.

From the foregoing discussion, it may be inferred that

scarcity, cost, smoke and time for cooking are the most important

difficulties faced with the non-commercial fuels. For commercial

fuels, scarcity, cost, irregular and inadequate supply and risk to use

are the most important difficulties. It may be further observed that

the responses of the households regarding the difficulties faced with

the non-commercial fuels highlights the inefficient burning

characteristics of these flues.



248

Hence it is evident that households are facing difficulties with

the cooking fuel in use. However, a number of factors hold back the

households from shifting to a new fuel. These factors, as revealed

from the survey, are the non-affordability of the new fuel, high cost

of the devices (stoves) required for the new fuel, the free or cheep

availability of the present fuel, the supply problems related to the

new fuel, unfamiliarity with the new fuel or device and the fear of

waste of ‘home produced’ fuel if they are not used. Interestingly, a

large number of households felt that, though they were facing

problems with the current cooking fuel, they were not interested in

shifting to another fuel. Nonetheless, it may be mentioned that some

of the female members of the households reported that, though they

wanted to change the fuel, male members who controlled monetary

resources were not interested in doing so. Even in the households

where women also earned income, they could not spend it without

the permission of the male members, mostly husbands. Hence it

seems that the choice of the favorite fuel by the cooks, depends

much on the decision of men. Thus it could be observed that the

rural energy problem is having a strong gender dimension also.

6.1 (c) Energy transition at the household level

The foregoing section revealed that many of the households

are interested in the substitution of the existing cooking fuels. The

details of the households who have practised energy transition in
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the past five years is presented in Tables 6.3, 6.4 and 6.5. Table 6.5

consolidates the information presented in the previous two tables.

Major fuels given up during the past five years are coconut

residue and ‘others’ (Table6.4). Firewood is the next fuel given up

by the maximum number of households. It may be noted that, a

large number of households (10 Nos.) abandoned kerosene. Only

one household discarded LPG. For all the fuels other than kerosene

and LPG the maximum number of households discontinued use 3-5

years back. However, for all the fuels except LPG, the number of

households giving up the fuel is evenly distributed over the

reference period.

Major fuels adopted during the last five years are kerosene

followed by firewood and LPG (Table 6.4). The adoption rate is

more or less evenly spread across the reference period, though the

majority of the fuel adoptions (72 per cent) took place more than

two years ago. The lowest adoption rate is for ‘others’.

Table 6.5 gives consolidated figures of households giving up

or adopting a specific cooking fuel. The table presents a

comparative view of the fuels adopted or given up by the

households. It could be seen from the table that while 11 households

discontinued using firewood, 21 households adopted it. For

kerosene, while 10 households abandoned the fuel 28 adopted it.

The adoption rate is the highest for LPG, where 21 households
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adopted it while only 1 household deserted it._ Thus it may be

observed that for firewood, kerosene and LPG more households

adopted them, than dropped them. For sawdust the number of

households giving up and adopting the fuel are the same. For

coconut residue and ‘others’ the number of households that have

discontinued use is more than adopted. For instance, while 16

households discarded coconut residue, only 9 adopted. Similarly,

for others, while 16 households dropped it, only 4 adopted.

From the foregoing discussion, it can be seen that the

adoption rate is more significant in the case of LPG and kerosene

while the ‘rejection’ rate is more significant in the case of others

and coconut residue.

The attitude of the households behind adopting or giving up a

specific fuel is examined in Table 6.6 and 6.7. Table 6.6 examines

the reasons for giving up the old fuel. Table 6.7 analyses the reason

for adopting the new fuel.

Table 6.6 reveals that the most important reason for giving up

firewood is the increased availability of the new fuel. This perhaps

indicates the increased availability of commercial fuels like

kerosene and LPG. Other important reasons for giving up firewood

are high price and decreased availability. For coconut residue, the

major reasons for giving up the fuel are time consuming cooking

procedure, smoke and health related problems. ‘Others’ is also an
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important reason for giving up coconut residue. Others include

storage problems, adverse smell of food and the associated

inconveniences.

For sawdust, all the reasons have almost the same weightage,

though non-availability / decreased availability is sighted as the

most important one. For ‘others’, which is the fuel dropped by the

maximum number of households, the major reason for giving up is

time consuming cooking procedure. Smoke and health problems are

also important reasons. Eight households gave up ‘others’ for

reasons like storage problems, adverse smell of food and lack of

cleanliness. The major reason attributed to giving up kerosene is

availability of new fuel, mainly LPG. Three households gave up

kerosene because the new fuels became affordable. For LPG, there

is only one household who abandoned it. The reason for giving up

was difficulties in transportation. This particular household residing

in a remote corner of SA III had to transport LPG on their own,

since the LPG vendor in the near by town was not delivering to

homes in such interior areas. This case, though is an isolated

example, may be viewed as an instance where supply constraints

prevent people from shifting to better fuels.

Hence it may be inferred from Table 6.6 that the major reason

for dropping non-commercial fuels are ‘time consuming cooking’,

smoke and health related problems. [Further information on one of
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the possible causes of smoke — poor ventilation — is discussed in

section 6.1 (d)]. For the commercial fuels, the major reason

attributed for giving up is the availability of new fuel.

The most important reason for adopting firewood is to save

time by faster cooking (Table 6.7) Scarcity or irregular supply of

the old fuel and other reasons like efficient burning, cleaner

cooking etc are also relevant reasons. Only a limited number of

households have desired to adopt coconut residue as a new fuel. The

reasons are scarcity or irregular supply of the old fuel and increased

availability of new fuel. For sawdust, no single reason seems to

dominate the adoption decision. ‘Others’, the least adopted among

the non-commercial fuels, was adopted due to the high price of old

fuel and its increased availability. Here it may be noted that,

increased price of superior (efficient) fuel may force households to

shift to ‘inferior’ (inefficient) fuels. For kerosene, the most

important reason to adopt is faster cooking. Increased availability

of kerosene and concern for healthier kitchen environment, also

prompted some households to adopt kerosene. LPG is the most

adopted fuel. The major reasons are faster cooking and healthier

kitchen environment.

The foregoing analysis reveals that major reasons for the

adoption of non-commercial fuels are scarcity or irregular supplies

of the old fuel, increased availability (mostly in SA III) and faster
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cooking. For the commercial fuels, the important reasons are faster

cooking and healthier kitchen environment. This may be considered

as an attitudinal change on the part of the rural households, rather

than a reflection of the commercialization of the rural fuel markets.

The increased health consciousness and concern for time

management may be considered as the results of the attitudinal

changes taking place in rural Kerala.

6.1 (d) Attitude towards energy devices and kitchen environment

The attitudes of the households to kitchen environment and

energy devices deserve equal attention as the attitude to energy

sources. This is because, the efficiency and other burning

characteristics of the fuel depend to a great extend on the energy

device. Similarly the kitchen environment, especially factors like

air suction devices, also have influence on the health of the

members of households.

The position of the kitchen in the household can be either

inside the house, attached to it or it could be out side the house.

Some households do not have a separate kitchen, but use a part of a

room to cook. Some times they even cook in the open air (except

during heavy rains). Table 6.8 gives details of the households

according to the position of the kitchen. For instance, in SA I, 61

households had separate kitchen, of which 58 is inside the house

and 3 is out side the house. Fourteen houses did not have a separate
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kitchen. Out of these, twelve used part of a room in the house as the

cooking place, but two households cooked in the open. When all the

study areas are considered, it can be seen of the fuel that majority

of them (251) had a separate kitchen. However, 38 households used

a room in the house as the cooking place. Of this, 18 used the

dining room, 13 used the bedroom (often the only one of two the

rooms) and 7 used the storeroom as the cooking place. It may be

noted that five households cooked in the open. Here it seems worth

recording that in some of the sample households, the women

reported to the researcher that they were never consulted by the men

of the household regarding the location of the kitchen or facilities

in it. Some households without separate kitchen, reported that male

members of the household who are the income earners are not

interested in spending money for the construction of kitchen. This

may be identified as further evidence for the gender dimension of

the household energy problems.

The kitchen environment has important bearing on the health

of the members of the households, mostly women and children who

spend long hours in kitchen. The kitchen environment depends on

the fuels burnt, type of choolah used and the air suction device in

the kitchen. The type of fuel used by the households for cooking

and the rational behind such decisions were discussed in the earlier



Table 6.8
Households according to the position of kitchen (No of house holds)
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Study area House holds with separate kitchen
Inside the house Outside the house Total

House holds without separate kitchen
Inside the house Outside the house Total

SAI 58
SA II 66
SA III 65
SA IV 61
ALL 250

2

7

61

66

67

63

257

12

9

2

D

14

9

8

12

43

Note: Some households had more than one kitchen. Similarly some households use facility outside the
house for cooking occasionally. Only the major cooking arrangement is considered for this table

Table 6.9
Households according to air suction device in the kitchen (No of house holds)

Study area Air suction device
Chimney Chimney tile Window No arrangementSA I 26 42 8 3SA [1 39 38 6 1SA III 31 34 1 1 2SA IV 28 5 1 6 2ALL 124 165 31 8

Note: Only house holds with kitchen are considered. Some households had more than one device
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sections. Here, details ofthe air suction devices and type of choolah

used by the household are presented.

Table 6.9 shows households according to the air suction

devices in the kitchen. For instance in SA 1, 26 households had

chimney and 42 had chimney tile. Eight households made use of

windows for ventilation. Three households did not have any

arrangement for air suction. When all the households are

considered, it can be seen that the majority of the households (165)

used chimney tile as air suction device, followed by chimney (124)

and windows (31). Eight households did not have any arrangement

for air suction.

The environment in the kitchen also depends on the type of

choolah used. Information on the type of choolah used is presented

in Table 6.10. It may be observed from the table that in all the

study areas, the type of choolah used by the maximum number of

households is ‘brick mud choolah’. The traditional three stone

choolah is also used by large number (103) of households. It may

further be noted that only a limited number of households’ (33)

used the smokeless choolah, due to different reasons (see Table

6.18).

Another energy related device used in the kitchen is the

vessel. The distribution of the sample household by the type of

vessels used is presented in Table 6.11. It may be observed from the
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Table 6.10
Households by type of choolah used. (No of households)

Study Area Choolah TypeI II III IV V VI VII VIII
SA I 26 34 I3 10 17 I6 7 0
SA II 21 43 I7 10 17 13 8 1SA III 30 40 6 5 16 10 1SA IV 26 29 7 11 9 7 2
ALL 103 146 58 33 50 54 32 4
Choolah Type codes: (1) Three stone choolah (II) Brick mud choolah (HI) Improved wood choolah
(IV) Smokeless Choolah (V) Saw dust stove (VI) Kerosene stove (VII) LPG stove (VIII) Bio Gas
Stove.

Table 6. l l

Households by type of vessels used (No of households)

Study area Type of vessel used
Earthen Aluminum Cast Iron Steel Hindalium Bronze CopperSA I 3 1 68 21 59 41 I2 3

SA II 28 71 28 67 33 16 6
SA III 29 72 23 64 51 13 8
SA IV 26 70 19 71 30 18 7
ALL 114 281 91 261 155 59 24
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table that the most popular vessel in the rural areas is aluminum

vessels, followed by the steel vessels. Another important type is

hindalium vessels. It is interesting to note that a large number (114)

of households still use the traditional earthen vessels. Of the

different types of vessels used by the households, it could be

observed that, some households had specific use for each type of

vesseL

6.1 (e) Attitude towards energy used for lightning

The households have a limited choice of lighting energy. The

choice is between electricity and kerosene. Table 6.12 presents the

distribution of the households by the fuel used for lighting. It may

be noted that in SA I there is five (6.67 per cent) unelectrified

households. The numbers of unelectrified households are 4 (5.33 per

cent) in SA 11 and 6 each (8.00 per cent) in study areas III and IV.

On the whole, 279 (93 per cent) houses were electrified and 21

(7.00 per cent) house were unelectrified. Table 6.12 also reveals

that kerosene is also used as a supplementary fuel by many

households. The high number of such users may be due to the

frequent power failures in the state, especially load shedding. Other

supplementary fuels include candles, solar lamps and battery

powered lamps. Hence it can be seen from Table 6.12 that

electricity is the most important ‘major lighting fuel’ in all the

study areas. The most important supplementary fuel is kerosene.
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Table 6.13 presents the difficulties faced by the households

with the present lighting fuels. It shows that all the households are

facing difficulties with the present lighting fuel. The important

difficulties faced by the households are irregular supply and cost of

the fuel. A large number of households also face difficulties like

inadequate supply (for kerosene) and inadequate light. A number of’

households reported other difficulties like low voltage, voltage

fluctuations, poor quality of lamps, high cost of lamps and poor

battery life. Hence it is evident that irrespective of the region,

almost all the households are facing difficulties with the lighting

fuels like irregular supply and high cost.

6.1 (f) Certain characteristics of fuel use and fuel procurement

During the process of literature review, the researcher came

across various issues relevant to energy use and procurement, which

are presented in Table 6.14.

It may be noted from Table 6.14 that, for the first three

characteristics, (viz., increase in collection time of fuel, increase in

the distance traveled to collect fuel and change in the persons

collecting fuel) it is only in SA II that the number of positive

responses were greater than the negative responses. For the

characteristic ‘change in the means of transport’, the proportion of

households responding in the negative is the highest in SA II. For

the same characteristic, it is in SA III that the maximum numbers of
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Table 6.12
Households by fuel used for lightning (No of households)

Fuels Major fiiel Major fuel Supplementary fuels
Study area Electricity Kerosene Kerosene Candles Solar lamps Others

SAI 70 5 42 19 - 6SA II 71 4 36 25 2 7SA III 69 6 48 12 1 10SA IV 69 6 55 9 1 5
ALL 279 21 181 65 4 28
Note: 1) These fuels are used only as supplementary fuels and not as a major lightning fuel.

2) Some households did not less any supplementary fuel and some used more than one fuel.

Difiiculty faced with prersaeliilf used for lighting at present (No of households).

Study area SA I SA 11 SA 111 SA IV ALL
Difficulty

1. Irregular supply 70 71 69 69 279
2. Inadequate supply 28 22 31 33 114
3. Expensive / unaflordable 71 72 71 73 287
4. Inadequate light 27 38 54 44 163
5. Health problem 3 4 5 5 176. Others 11 8 16 13 48
Note: Households were allowed to express more than one reason, if applicable
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affirmative responses are obtained (23.38 per cent). Only

households in SA III and IV had changed from collecting dead to

green wood. Here also greater numbers of positive responses is in

SA III. Further it may be noted that only households in SA III

started cutting younger trees for fuel. All the study areas have

experienced increase in the proportion of purchased bio-fuels. For

this characteristic, the proportion of positive responses, however, is

greater in SA I only. Majority of the households in all the study

areas have experienced increase in the price of purchased bio-fuel

and increase in the proportion of household expenditure devoted to

fuel purchase.

When the entire study area is considered, it can be observed

that it is only for the last three characteristics (viz increase in the

proportion of purchased bio-fuels, their prices and household

expenditure on fuel) that majority of the households respond in the

affirmative. Hence it may be inferred that, these are the common

problems faced by the rural households. It may be further noted that

the high rate of positive responses in SA III is due to the fact that

the major source of fuel collection is either woodland under public

ownership or forestland (Common Property Resources, CPR).

It may be inferred from the foregoing analysis that the rural

fuel markets are getting more and more commercialized. The
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expenditure on fuel by the rural households is on the rise. At the

same time, the difficulty of fuel collection is also increasing.

Section II. Approaches towards energy conservation practises
and improved energy technologies

A method propagated to solve the rural household energy

problem is to practise better energy management techniques. The

adoption of energy conservation practises and energy efficient

technologies are the best means of achieving better energy

management.

6.2 Energy conservation — a rural approach

Energy conservation is one of the easiest ways to bridge the

gap between the energy demand and supply. A number of studies on

rural energy have brought out the fact that there is considerable

wastage of energy at the rural household level. For instance, Raol

observes that even though energy consumed in rural areas appeared

to be quite heavy when measured in terms of absolute weights like

kilograms, the actual consumption measured in terms of efficiency

parameter (caloric value) found to be very low, indicating low

efficiency. Gopalan has also made a similar observationz. It is

generally observed that considerable wastage of energy occur in

rural areas due to the ignorance of the rural masses supplemented

by their inefficient energy gadgets. Hence, understanding the energy
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conservation practises followed by the rural households will benefit

policy formulations.

Among the numerous methods available to conserve energy,

developing countries choose such technologies or practises that are

not too capital intensive. In developing countries where rural areas

are inhabited predominantly by poor and illiterate, it is necessary to

assure that the conservation practices introduced does not involve

costly gadgets or complicated procedures.

6.2 (a) Approach to energy conservation practises

In order to measure the awareness of energy conservation

practises of the sample households, energy conservation tips

developed by PeI.1:ole_um Conservation Research Association (PCRA)

were used3. PCRA claims that these tips if practised can achieve

considerable energy conservation. The households were given a set

of 14 tips and asked whether they practised these, if applicable to

the fuel they used. This exercise is not expected to give a

comprehensive picture of energy conservation or quantify the

energy saved by these methods. It is only believed that this will

provide a crude indication of the approach of the rural households

towards energy conservation.

The fourteen energy saving tips presented to the households

are the following.

1 Getting items to be cooked ready before setting on flame
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2 Soaking rice and pulses in water before cooking

3 Drying the vessel before putting them on flame

4 Covering the vessel before cooking

5 Cooking vegetables and rice together

6 Using pressure cooker

7 Not heating dishes immediately out of refrigerator

8 Using hay box

9 Not using plenty of water while cooking

10 Cooking on a blue flame instead of yellow

11 Lowering the flame after boiling

12 Servicing or cleaning stoves from time to time (for LPG,

kerosene etc)

13 Using shades for ordinary bulbs

14 Cleaning the kerosene lamps from time to time

Table 6.15 presents the energy conservation practises adopted

by the sample households. From the table, it may be observed that

only 19 per cent of the households prepared items to be cooked

ready before setting on flame. Among the study areas, the maximum

number of households practicing this tip is in SA 11. Majority of the

households (92.33 per cent) soaked rice and pulses before cooking.

The maximum number of households’ practicsed this in SA 11. 27.67

per cent of the households dried vessels before cooking and the

maximum numbers are in SA IV. Only 14.76 per cent of the
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Table 6.15
Energy conservation practices adopted by the households (No of house holds)

Practice codes Study AreaSA I SA II SA III SA IV ALLI 15 16 12 14 57
(20.00) (21.33) (16.00) (18.67) (19.00)II 67 71 69 70 277
(89.33) (94.67) (92.00) (93.33) (92.33)IH 14 21 19 29 83
(18.67) (28.00) (25.33) (38.67) (27.67)IV 63 67 58 53 241
(84.00) (89.33) (77.33) (70.67) (86.33)V 10 7 2 5 24(13.33) (9.33) (2.67) (6.67) (8.00)VI 9 16 ll 8 44
(12.00) (21.33) (14.67) (10.67) (14.67)VII 1 3 1 2 7
(11.11) (27.27) (12.50) (33.33) (20.59)VIII 12 14 6 7 39(16.00) (18.67) (8.00) (9.33) (13.00)IX NA NA NA NA NAX 3 6 2 4 15
(13.04) (28.57) (7.69) (25.00) (17.44)XI 11 12 17 9 49
(47.82) (57.14) (65.38) (56.25) (56.98)XII - 2 1 3 6(0.00) (9.52) (3.85) (18.75) (6.98)XIII 52 61 56 48 219
(74.29) (85.92) (81.12) (69.56) (78.49)XIV 9 16 6 3 34
(19.15) (40.00) (11.11) (4.92) (16.83)

Practice code: 1. Getting items to be cooked ready before setting on flames II. Soaking rice and pulses in water
before cooking H.Drying the vessel before putting them on flame IV. Covering the vessel while cooking
V.Cooking vegetables and rice together VI.Using pressure cooker VH.Not heating dishes immediately out of
refrigerator VIII. Using hay box D(.Not using plenty of water while cooking X.Cookir1g on a blue flame instead of
yellow XI. Lowering the flame after boiling XH.Servicing or cleaning stoves from time to time (for LPG, kerosene
etc) XIII. Using shades for ordinary bulbs XIV .Clean the kerosene lamp from time to time.
Note 1) NA = Not available.
2) These practices are not applicable to all households. Responses are given by only the uses households.
3) Figures in brackets show percentages. Only those households for which a particular tip is applicable
is considered for taking percentage.
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households used pressure cooker with the highest number of users

being in SA 11. 20.59 per cent of the households kept the dishes for

some time after taking out of refrigerator to get to the room

temperature before cooking. It is interesting to note that only 13 per

cent of the households used hay box (fire less cooker), which is a

very simple and highly effective energy saving measure. 17.44 per

cent of the household took care to cook on a blue flame rather than

yelknv. H rnay be runed that nmne than half of the households

(56.98 per cent) lowered the flame after boiling. However, the

households paid only scant attention to servicing or cleaning stoves

occasionalhp ()nly 6.98 per cent of the households pracfised this

tip. A large number of households (78.49 per cent) used shades for

ordinary bulbs, and the maximum number of households practicing

this tip is in SAII. It seems cleaning the lamps is not a common

pracfise zunong flu: sanufle households. Chfly' 16.83 per cent

pracfised N.

From the foregoing description, it can be seen that the energy

saving tips practised by the majority of the households were soaking

rice and pulses before cooking, covering the vessel while cooking

and using shades for bulbs. Among the tips applicable to all the

households, the least practised tip is cooking vegetables and rice

together.
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If the different study areas are compared by a crude measure

like identifying the study area with the maximum number of

households practicing each tip, SA 11 comes first with the maximum

number of households practicing eight tips (I, 11, IV, VIII, X, XIII,

XIV).

It may be interesting to explore what influenced the

households’ decision in accepting the energy conservation tips.

During the process of data collection, it was revealed that in most

cases fuel conservation was not the reason for practicing the tips.

Rather, the major considerations were practice, custom, tradition,

convenience, time saving and feasibility of doing other works

simultaneously. In fact, many of the households who practised the

energy saving tips did not even know that such practises helped to

save energy. For instance, many ofthe households, who used shades

for bulbs, did so either by practice or as a decoration. Similarly,

soaking of rice and pulses before cooking and covering the vessels

while cooking were practised as a custom or tradition. Many of the

households who used pressure cookers and hay box did so to save

time and for the feasibility of doing other works simultaneously.

Households had their own reasons for not practicing many of the

energy conservation tips. Firstly, as already stated, many did not

know that these tips could really help them to reduce energy bills

and so felt that it was ‘inconvenient’ to practise them. Secondly,



factors like taste of the dish, unpleasant odour etc worked as

disincentive. For instance, many households are inclined to cook

rice and vegetables together or use a pressure cooker since they felt

that doing so would reduce the taste of food. Similarly, unpleasant

odour of food was attributed to refusing to use hay box.

From the foregoing analysis it may be inferred that the rural

households are not very much very much conscious about energy

conservation practices. However, it may be recorded that it seems

that the rural households had their own internal mechanism of

coping with energy shortages. For instance, some households in SA

11 mentioned that they have a food habit where more rice and less

gravy is consumed. This is an energy saving practice since cooking

of gravy require more energy. Similarly, for heating water, when

there are plenty of twigs and leafs, they swept the fuel material to

the choolah using a broomstick. On the other hand, when there are

not enough twigs and leaves, they punched the available leaves on

an iron road and put in the choolah. Whether the households were

conscious of the energy saving dimension of what they did is

unclear. Hence, it seems deeper investigation into the food habits

and cooking practices of the rural households may shed further light

on energy conservation practices acceptable for the rural household

S€ClIOI'.
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6.2 (b) Approach to improved energy technologies.

The rural energy crisis stems from the fact that the

households have been consuming the energy sources far more

rapidly than they were being renewed. To tackle this problem,

energy conservation needs to be practised and to achieve this more

efficient and improved energy technologies must be introduced. In

section 6.2 (a) it was revealed that many households were aware of

the benefits of energy saving tips, which include some improved

technologies also. In this section, the awareness and adoption rates

of improved energy technologies and the reasons for adopting / not

adopting them is discussed.

Table 6.16 shows the awareness and adoption of improved

energy technologies by the rural households. It may be noted from

the table that for smokeless choolah the highest adoption rate is in

SA I and the lowest in SA III. For the improved kerosene stove the

highest adoption rates can be found in SA I and SA IV and the

lowest in SA 11. Hay box is mostly adopted in SA I and the least

adoption is in SA III. The highest adoption rate for pressure cooker

is in SA II and the lowest is in SA I. For tube lights, the highest

adoption is in SA II and the lowest in SA IV. The highest adoption

rate for compact fluorescent lamps (CFL) is in SA III and the lowest

in study areas IV and I. For electronic chock, the highest adoption

is in SA II and the lowest in SA IV. Electronic regulators for fans
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are mostly adopted in SA III. The lowest adoption is in SA IV.

Interestingly, the highest adoption rate for solar lamps and biogas is

in SA IV. For solar cooker and water heaters, it may be noted that

only one household has adopted the technology.

From the forgoing analysis, certain inter regional variations

in the adoption of improved energy technologies may be noted. For

the smokeless choolah, the highest adoption rate is in SA I, which is

a relatively fuel scarce region where as the adoption rate is the

lowest in SA III which is relatively a fuel abundant region. This

trend is further exhibited when the high adoption rate for improved

kerosene stove and hay box in SA I is taken in to account. Similarly

it may be noted that the adoption rate for many of the improved

technologies are low in SA III. The relatively high adoption rates of

SA 11 might be due to the high level of social development of the

region. Similarly the relatively low level of adoption (with the

exception of improved kerosene stove) in SA IV might be due to the

comparatively low level of social development of the region. It may

be further observed that, tough used by only a few households,

electronic chock has the highest rate of adoption. Other highly

adopted technologies are electronic regulators, tube lights,

improved kerosene stoves and hay box.

The rationale for adopting the improved energy technologies

is often the considerations other than energy conservation, as
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evident from Table 6.17. The table explores the reason for adopting

the improved technologies. For smokeless choolah, the most

important reason in all the study areas seems to be persuasion of

officials or NGOS. Other considerations are healthier kitchen

environment, faster cooking and subsidies. For improved kerosene

stove (like nuthan stove, pumping stove etc), the ‘faster cooking’,

saving money, reducing expenditure on energy, healthier kitchen

environment and subsidies are the relevant reasons for adoption. It

may be noted that one household in SA 11 adopted improved

kerosene stove to save energy.

The important reason for the adoption of hay box is to save

energy expenditure in SA 1, to save time in SA 11 and SA IV and the

non availability of fuel in use and ‘others’ in SA 11. ‘Others include

feasibility of doing other works simultaneously. Faster cooking is

the most important reason for the adoption of pressure cooker in all

the study areas. Reducing energy bills is also an important

consideration, expressed mostly by LPG using households. It is

interesting to note that a significant number of households adopted

tube lights to save energy. Subsidized rates offered for the tube

lights by local bodies and NGOs prompted some households.

However, the most important reason is ‘others’ which include better

quality o_f light, especially for households with school going

children. For compact fluorescent lamps (CFL), the most important
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consideration is certainly to avail financial assistance. For

electronic chocks, the most important consideration is low voltage

problem, which is included in ‘others’. It may be noted that the only

other reason for adopting electronic chock is that it was offered at a

subsidized rate. For electronic regulators the most important reason

is voltage problem. However, it may be noted that one household in

SA III adopted it to conserve energy. The major reason for the

adoption of solar lamps, solar cookers, water heaters and biogas

plants seems to be the subsidized rates at which they are offered. It

may also be noted that healthier kitchen environment was also a

consideration for installing biogas plant.

It is interesting to observe from the forgoing analysis that

energy conservation was the least motive in adopting the improved

energy technologies. However, the households seemed to realize the

importance of cutting energy bills since some of the households

have adopted the improved energy technologies for this purpose. It

is evident from the table that the dominant considerations for

adopting improved energy technologies are either the subsidized

rates offered or the persuasion of NGOs or officials. Low voltage

and related problems seem to be the most important considerations

for adopting electricity based improved technologies.

The rationale of the households for not adopting the improved

energy technologies is presented in Table 6.18. For smokeless
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choolah the relevant reasons are ‘unfamiliar’, ‘have not felt the

need’ and ‘others’ which include ‘the available fuel is not suitable’.

For improved kerosene stove, the responses are evenly distributed,

though ‘unaffordable’, ‘risky operation’ and ‘present fuel available

cheaply’ have a dominant role. It may be noted that a large number

of households were not aware of the technology at all. For hay box,

the important reasons are ‘lack of information of the benefits’ and

‘have not felt the need’. Non-affordability and ‘risky operations’

are the most important constraints in the adoption of pressure

cookers. For tube lights, CFL, electronic chock and electronic

regulators the high cost and the lack of need are the important

disincentives for the adoption of improved technologies. For solar

lamps, solar cookers and water heaters the most important reason

for not adopting the technology is ‘have not felt the need’. For

biogas the most important reason is ‘others’ which include a number

of factors like lack of information that the cattle possessed by them

may provide enough dung to set up a plant, news of failures of

biogas plants and difficulty to manage the plant. Lack of financial

resources and lack of information about the benefits of biogas

plants are also relevant reasons for not adopting the technology.

The forgoing analysis reveals that many of the households are

not at all aware of the improved technologies. Though factors like

unaffordability, difficulty in getting financial assistance and
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unfamiliar operations are relevant reasons, many of the households

have not felt the need to adopt the technology, perhaps due to the

lack of information about the benefits of the improved technology.

In this regard, it might be relevant to examine two more

factors namely the proportion of the sample households by the mode

of procurement of non—commercial fuels and also the distribution of

households by monthly expenditure on fuels. Table 6.19 shows

information on the proportion of the sample households purchasing

or collecting the fuel material. It may be noted that in all the study

areas, the number of households collecting the fuel material is

higher than the number of households purchasing them. This high

rate of collected fuel material is due to the cropping pattern of

Kerala, which is dominated by coconut, arecanut, rubber, tapioca

and other trees like mango, jack etc. It may be noted from the table

that the proportion of collected fuel is the highest for coconut

residue followed by ‘others’. Further it may be noted that except a

few households in SA III, none of the households had to walk long

distances to collect fuel material. Naturally, the households are

unlikely to have great concern about fuel saving and hence the

adoption of improved technologies. This argument is further

supported by the information given in Table 6.20, which presents

information on the distribution of households, by monthly

expenditure on fuel. It may be noted from the table that 3.33 per
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Table 6.20
Distribution of households by monthly expenditure on fuels (In Rs).

Study area SA I SA II SA III SA IV ALL
ExpenditureNil 1 2 3 4 5

1 1.33 2.67 5.33 4.00 3.33
2 10.00 20.00 40.00 30.00 100.00

Less than100 16 12 31 18 77
1 21.33 16.00 41.33 24.00 25.67
2 20.78 15.58 40.26 23.38 100.00

100 -200 18 12 24 17 71
1 24.00 16.00 32.00 22.67 23.67
2 25.35 16.90 33.80 23.94 100.00

200 — 300 12 16 4 18 50
1 16.00 21.33 5.33 24.00 16.67
2 24.00 32.00 8.00 36.00 100_0()

300 — 400 14 14 5 7 40
1 18.67 18.67 6.67 9.33 13.33
2 35.00 35.00 12.50 17.50 l00.0()400 — 500 5 3 3 6 17
1 6.67 4.00 4.00 8.00 5.67
2 29.41 17.65 17.65 35.29 100.00

500 and above 9 16 4 6 35
1 12.00 21.33 5.33 8.00 11.67
2 25.71 45.71 11.43 17.14 100.00All 75 75 75 75 75
1 100.00 100.00 100.00 100.00 100.0()
2 25.00 25.00 25.00 25.00 100.00

Note: (a) 1= Percentage of each category calculated column wise (b) 2 = Percentage of web category calculated row wise



cent of the households are not at all spending on energy. Nearly 50

per cent of the households are spending less than 200 rupees

monthly for energy bills. This low figure is perhaps due to two

reasons. Firstly, the availability of fuels other than firewood in

abundance is holding back the prices of firewood. Secondly, Kerala

depends to a large extent on hydro electricity, which is relatively

cheap. This helps to keep the expenditure on electricity low. It may

be recorded that the researcher was told by a number of households

that illegal tapping of electricity provided for agriculture at

subsidized rates for domestic purpose is a common practise in rural

areas. This also perhaps is responsible for the low expenditure on

energy.

Hence, it may be inferred that the major factors preventing

the adoption of improved technologies in the rural areas are lack of

information about the benefits, high cost of the alternate

technology, unfamiliarity, the disincentive created by the free

availability of energy materials and the low expenditure on energy.

References

1.Rao Hemalatha. (1990), Rural energy crisis: A Diagnostic
Analysis, Ashish, New Delhi

2. Gopalan Sarala, (1989), Domestic fuels and devices for cooking —
practices, problems, policies and perspectives, Ph.D. thesis
(unpublished), IIT, Delhi.

3. ‘Fuel saving tips for house wives’, PCRA / D -201 /R-1, PCRA, New Delhi
(PCRA is a registered society under the Ministry of Petroleum and Natural
Gas, Government of India)



CHAPTER VII

SUMMARY AND CONCLUSIONS

The world is still predominantly rural. Fifty five per cent of

the world population lives in rural areas. About 40 per cent of the

total energy consumption of developing countries owe to rural

energy. The energy demand in rural areas is basically for meeting

end uses like cooking, lighting, heating and water pumping. This

demand is determined by different factors like level of development

of the area, demography, resource endowments, agro-climatic

patterns, forest resources, cropping pattern, technology, tradition

and socio-economic factors. The energy sources in rural areas are

diverse. They include traditional sources like, human, draught,

wind, fuel wood, agricultural residue, c-ow dung and commercial

sources like coal, charcoal, kerosene electricity and LPG. New and

renewable sources of energy are also used in rural areas.

Comparing the demand pattern and energy sources, it is

evident that rural households face an energy crisis, which is directly

or indirectly linked to the ‘oil crisis’. The energy problem in the

rural household sector is identified in terms of symptoms such as

acute shortage of fuel material, rising fuel prices, increased fuel

substitution, longer fuel collection time and greater health hazards

related to fuels or cooking practices.
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The energy problem facing the rural areas is daunting not only

because they retard development, but also they threaten the survival

of the poor. Thus the probknn is rnuhidhnenshonal Ilence an

understanding of the pattern of energy use is relevant and essential

for formulating effective rural energy policies. Since the household

energy use pattern is highly region specific, micro level studies are

a pre-requisite for proper understanding of the problem. Notable

studies are available on Gujarath, Karnataka, Tamilnadu and

hdaharastra.

Kerala is a distinct region of India in respect of geo-climatic

and socio-economic conditions. The cropping pattern with the

predominance of coconut and plantation crops, high rate of literacy

among women and the presence of a strong middle class are a few

factors capable of influencing the energy demand at the household

level. Rural household energy studies in Kerala, though are limited,

throw a great deal of light on various aspects of the rural household

energy problem. However, there are serious limitations to these

studies. The limitations have resulted in a lacuna of vital

information for formulating policies for tackling the rural energy

problem.
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Against this backdrop, the present study critically analysed

the micro level issues that influence the rural household energy

behavior in Kerala. The objectives of the study were

1 To examine the energy consumption pattern at the household level

in rural Kerala

2 To assess the variations in rural household energy consumption

pattern across geo-climatic and socio-economic clusters

3 To assess the attitudes of the rural households towards energy

sources, uses and devices

4 To identify the factors influencing the adoption of energy

conservation practices and shift to the improved energy

technologies at the household level in rural areas

In order to gather the data required for analysing the above

objectives, a primary survey was conducted at the household level

in four sample villages representing different geographical regions

in Kerala. The four villages were Pallipuram panchayat in

Ernakulam district, Mundathicode and Mattathur panchayats in

Trichur district and Kottayi panchayat in Palakkad district.

Data were collected from 75 households in each village using

a pre—tested schedule. The memory recall and physical measurement



methods were also employed to collect data.
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Major inferences

derived in relation to the objectives are listed below.‘

1)

2)

4)

recorded in MattahturThe highest energy consumption was

village (SA III) situated in the vicinity of reserve forest. The

lowest energy consumption was recorded in the costal village

(Pallipuram, SA 1). Thus it is evident that energy consumption

and availability of fuels are proportionally related.

The share of commercial sources was the highest in the mid land

village (Mundathicode, SA 11) which is very close to Trichur

town. It is also noted that the share of commercial fuels was

lowest in Kottayi village, a typical agricultural village. These

centers and thetrends establish that nearness to commercial

degree of urbanization motivate and initiate a shift towards

commercial sources.

The study reassured the ‘apriori belief’ that the most frequently

used source of rural energy is firewood. Among the sample

villages, except the costal village used firewood as the major

fuel. The costal village Pallipuram preferred coconut residue,

which is a natural outcome.

Commercial fuels played relatively an insignificant role in

sample villages. However, among them, kerosene is the most

important one and LPG is the least preferred. From the study it
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6)
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was felt that LPG could not create much impact on rural

community. This may be due to the easy accessibility to cheap

alternative fuels in rural areas in relation to the cost of LPG and

the limited supply of LPG.

The share of purchased fuels is high in the midland and the share

of collected fuel is high in the village close to the forest and

agricultural land. This confirms the earlier argument that

nearness to source of fuel material is an important determinant in

deciding the type of fuel.

In all the villages the most important end use is cooking. For

other purposes like lighting, water heating and domestic

transportation majority of the rural flock preferred different

fuels subject to the convenience and availability. It was

interesting to note that not a single household used electricity

for cooking.

In the above discussion we presented the broad trends in

aggregate behavior emerged from the study and also the extent of

inter village variations. The major factors which created inter

village variations are the location of the village, the natural

endowments and the distance between the household and the

source of fuel.
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The study also examined the possibilities of inter household

variations in energy use with respect to three parameters, income,

size of holding and household size and the following conclusions

emerged.

7)

8)

9)

The study derived that the volume of energy consumed and

income status are inversely related. This is a typical phenomenon

evident in all villages. One of the reasons for this trend is the

increased use of non-commercial fuels by the low-income

households. These non-commercial sources have only limited

energy generation capacity and the extent of transmission loss is

high.

Among the non-commercial sources, firewood is the dominant

fuel in all the income categories. Hence it may be inferred that

the type of fuel and the income levels are not significantly

stillassociated. Rather than income, status and availability

influence the preferences for fuels. However, a narrow

preference towards coconut residue by the lower income groups

was also noticed, mainly due to relatively low cost of coconut

residue compared to firewood.

Except in the village near to the forest, the proportion of

collected fuels is less than the purchased fuels irrespective of the
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income categories. This is against the apriori belief that the

lower income group prefers to have more collected fuels.

10) As mentioned earlier, a major portion of energy is used for

cooking among all income categories. Within this broad trend,

some association was noticed between the levels of income and

the proportion of energy used for ‘lighting and others’. This

suggests that the energy used for ‘lighting and others’ is linked

to the socio-economic profile of the households. One of the

arguments to prove this claim is the high correlation observed

between the use of electricity for lighting among higher income

brackets. On the other hand, the lower income groups depends to

a greater extend, on kerosene for ‘lighting and others’.

11) Energy consumption is higher in the lower land holding

categories and lower in the higher land holding categories. Thus

energy consumption and size of land holdings are inversely:

related. This may be because lower land holdings imply lower

income levels and as mentioned earlier, lower income households

follow inefficient cooking practices which results in huge

quantities being purchased.

12) The proportion of share of non-commercial fuels like firewood

and coconut residue for ‘lighting and others’ (especially water

heating) increased with land holding size. This shows the
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tendency of the households to divert freely / cheaply available

fuel to less urgent needs.

It was also observed that the proportion of purchased fuel varies

inversely with the size of land holding. This implies that the

households are particular about making full use of fuel sources

available in their homesteads. This is especially true in the

sample villages dominated by large land holdings

The study established that the level of energy consumed and the

family size are directly related to a large extent. However,

due to thebeyond a point, the rate of change is marginal

economies of scale in energy use.

It was also felt that the magnitude of the use of commercial

sources of energy and the family size are inversely related. Very

small families belong to the category of nuclear families, which

are at the higher level of social awareness. So their

inclination towards commercial sources are quite natural. This

would have been more clearly established in urban studies.

As a corollary to the earlier argument, it may be said that higher

family size may lead to more volume of collected fuels compared

to the purchased. But the present study failed to establish such a

relation.



294

Hence the broad trends based on the association between energy

use and socio-economic characteristics indicate that among the

chosen parameters only income and size of land holding could

reveal some level of inter household variations

17) The factors responsible for household’s decision to use a

particular fuel and to put it for a particular purpose was also

examined in the present study. It was found that the major

factors responsible for using a particular fuel for a particular end

use (cooking) are easy availability, affordability and tradition in

the case of non-commercial fuels and cleanliness, smoke free

environment, time saving and efficiency in burning in the case of

commercial fuels.

18) During the course of the study the researcher could identify

certain difficulties in relation to cooking fuel experienced by the

sample households. These difficulties mainly include scarcity,

cost, irregular and inadequate supply and risk to use.

19) Even though these difficulties exist, people are inclined to

change because of the non-affordability of the new fuel, supply

problems related to the new fuel and unfamiliarity. These trends

indicate that the magnitude of energy transition was very limited

in the sample households. Among the limited adoption, a
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significantly higher rate was recorded for LPG. The major fuel

given up was coconut residue.

Important reasons for adopting non-commercial fuels were

scarcity, irregular supply of the old fuel, increased availability

and faster cooking time. In the case of commercial fuels, the

important reasons were faster cooking and healthier kitchen

environment.

Major reasons for giving up non-commercial fuels were time

consuming cooking procedure, smoke and health problems. In the

case of commercial fuels, the major reason attributed is the

availability of alternative fuel.

Electricity was the most important source of lighting fuel and

the major problems relating to the lighting fuels were irregular

supply, inadequate supply and relatively high cost.

.Kerosene was used by a good per cent of households either as a

major lighting fuel or as a supplementary fuel.

The measurement of‘ the approaches of the rural households

towards energy conservation practices brought out interesting

conclusions. It was found that many of the households were not

practicing even the simplest of the energy conservation methods.

The researcher tried to explore the attributes behind this problem

and identified that the lack of awareness and relatively easy and
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cheap availability of traditional fuels were the factors behind

this lazy approach. Even these households who adopted the new

and improved technologies did so, for reas/ofns/l_i\_‘ke compulsion

from NGOS and the attraction of subsidies associated with the

improved technologies. ‘
like unaffordability, difficulties in getting financial

assistance and unfamiliar or complicated operations restricted

the households from adopting the improved technologies.

26.The study also revealed that the rural household energy problem

was also having a gender dimension.

A few suggestions

1)

2)

The study established that preferences for rural fuel are very

much local availability of fuel materials.influenced by the

Hence while formulating rural energy policies, stress should be

given on identification and managing of locally available fuels

instead of popularising the commercial sources like kerosene and

LPG.

Because of the inter village variations in energy use, it is

advisable to formulate micro level policies suitable to that

particular village. This suggestion receives added significance in

the days of decentralization.
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It was observed that there is a tendency to over exploit the

common property resources. This leads to waste of fuel and

depletion of common property resources. Hence a policy

prescription is quite essential to use, sustain and manage

common property resources.

The present study as similar studies earlier, identified over

dependence on firewood. As suggested in the case of common

property resources, the use of forest resources as a source of

energy is to be scientifically managed. This may be discussed as

part of forest management policy. In this context, the

possibilities of a shift from firewood to non-conventional

sources like solar energy and community biogas can be explored.

The importance of energy conservation is widely debated in

recent years. But the present study revealed that these practices

are not effectively followed in rural areas. Thus an awareness

programme is the need of the hour, which should be initiated at

the household level. This awareness package should include the

details on problems due to non-conservation, methods available

for conservation and the benefits of conservation.

There are alternative methods for energy conservation. But all

are primarily designed considering thethese alternatives

interests and conveniences of the implementing agencies with out



298

consulting the rural masses. Naturally the rural masses were not

enthusiastic to adopt such technology. Hence designing of energy

technologies in consultation with the rural population will

improve the situation. Decentralisation can do a lot in this

direction.

7) The central government or the state governments may initiate the

setting up of energy research institutes (like Energy Management

Center, Trivandrum). These institutions may concentrate on

intensive research on various energy dimensions covering

technology and socio-economic aspects.

8) The above mentioned suggestions can be incorporated in a

holistic manner if the central or the state governments could

declare a domestic cooking fuel policy (similar recommendation

was made by Sarala Gopalan, 1989).

Scope for further studies

The present study was a humble attempt to examine the micro

level issues that influence the rural household energy behavior in

Kerala. Discussing the entire complexities involved in the research

problem are beyond the scope of the present study. A few points

which came to the notice of the researcher that require scholarly

enquiry are mentioned below for the attention of research aspirants.
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1) The problem of rural energy is deep routed with gender

dimensions. So far no serious attempts are made to explore these

dimensions.

2) Rural households follow certain traditions in energy

conservation. Research in these issues will help to crystalise the

practices and to extend these practices into other villages

where the conservation practices are absent or unpopular.

3) Estimation of energy conservation potential in rural areas is

another area for research.

4) If there are studies on stratification of rural areas based on geo­

climatic and socio-economic clusters, such stratification may

enable proper grouping of issues. This will be useful for local

policy formulations.

5) Studies on cooking practices and the nature of cooking devices

may throw more insight into the areas of energy loss. This

knowledge will help to optimize energy use.

6) Bio technological research on specific species for specific

locations may also be undertaken.

Conclusion

This small step on rural energy research tried to explore the

demand and supply aspects of rural energy behavior in Kerala

across geo-climatic and socio-economic clusters. The problems of
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energy conservation and adoption were also studied. The study

emphasizes that the use pattern of rural energy is primarily decided

by the easy availability of cheap fuel at the doorsteps. The geo­

climatic and socio-economic factors are exerting only a limited

influence. Many more quality centered and useful research works on

rural energy are yet to come.



QUESTIONNAIRE FOR HOUSEHOLD ENERGY CONSUMPTION SURVEY

Section A: GENERAL INFORMATION

ANNEX URE I

( 1) Address of the household

(2) Household details

Sl. Name of members Rel- Age Sex Educ­N0 ation tion Occupatio Annual incomewith from
head

Prim Seco- Pri1n- Seco- Out- Total
'3T.V ndafy 312V I1d3F.V Side

others occu- Occu­
pation palion

Education codes: (1) Illiterate
(5) Post graduate (6) Professional diploma

3.

4.

(2) Below S.S.L.C

Caste/Religion/Denomination.

Whether SC/ST

Section B : HOUSING DETALAS

5. Ownership of the house :] 1.Own

6. If rented/quarters who pays the electricity bill

7. Plinth area of the house in sq.feet

(3) Pre - Degree
(7) Professional degree.

(1) Self

No of rooms including kitchen

Roof type of the house (Tick more than one if necessary).
(2) Coconut leaves
(7) Others (specify).

(1) Grass
(6) Concrete

(3) Palm leaf

Yes/No.

2. Rented

(2) Landlord / Company.

(4) Graduation

3. Quarters

(4) Tiles (5) Asbestos



10. Wall type (Tick more than one if necessary)
(1) Coconut leaves (3) Tiles
cement(6) Wood (7) Others (specify).

11. Whether double storied / single storied.

Section C : LAND OWNERSHIP

12. Do you own land

13 If yes give details

Yes/N o.

(4) Stone (5) F erp­

11

Details Land attached
with house site

Away from house site

(a) Land owned
(in acres or cents)_.

(b) Source of imgation.

(c) Use of land
(i) Cultivation.
(ii) Plantation.
(d) No of trees in land
(i) Coconut
(ii) Arecaunt
(iii) Rubber
(iv) Jack/mango
(v) Others.

Section D : CONSUMPTION DETAILS

14. Monthly consumption expenditure of the house hold.

Expenses on

A. Food items
Rice, wheat & other cereals
Pulses

Vegetables and fruits
Tapioca
Edible oil

Beverages , Sugar, Jaggery
Fish /meat / egg
Other food items

I). Tea/food taken out side the house.

1

2
3

4
5.

6. Milk and Milk products
7
8

9
1



III

B. Non — Food items

1 1. Toilet (Soaps ,pastes etc)
12. Fuel and light
13. Clothing and foot wear
14. Medicine
15. Tobacco /liquor
16. Taxes
17. Education
18. Travel
19. Recreation (News paper ,cinema etc)
20. Others.

TOTAL

Codes (1) Cash purchase (2) Value of the home grown consumption
(3) Total.

Section E : OWNERSHIP OF LIVE STOCK

15. No of cattle owned at present.

Cattle BuffaloAge Female Male Female Male
Crossed indigenous total Crossed indigenous total

3Year
And
above

Below
3 years

16. Out put of cowdung per month quantity in kg. .
17. How is dung used (please tick) (1) As fuel (2) As fertilizer (3) In biogas plant

(4) Others (specify).



18. Do you own a biogas plant Yes/No.
(If yes ,go to 19,if no go to 20).

(a) If yes , state the reasons for setting up the plant.

(b) Name of the model ,agency etc.

(o) Uses to which biogas is put cooking /lightning /others.

(d) Quantity of dung used per month in the plant __ kg.

19. If no, and if the house hold has more than 3 cattle or 25 kg wet dung daily, ask why the
Plant has not been set up. (Tick the relevant reasons).

(1) They not aware that 3 cattle can provide enough dung to set up a plant . (2) Lack of

Financial resources. (3) Availability of other fuels. (4) Lack of information about

the benefits of biogas . (5) Others (specify).

Section F : ENERGY FOR LIGHTING.

20. Is the house electrified. Yes/No.
(If yes go to section F — 1, Ifno, go to section F -11, section F -111 is applicable to all h
house holds).

Section F-I (For electrified house holds).

2]. Collect the following information from electricity meter as directed.

When all the house hold Between 6.30 p.m.
Equipment are in use to 9.30 pm.

(a) For disk to rotate Min Min5 times Sec Sec(b) For disk to rotate Min Min10 times Sec Sec
22. Duration of taking meter reading I: (please tick).
Code (1) Once in month (2) Once in three month (3) Once in six months (4) more than s
Six months.

23. Electricity consumption for the last month.



51. Meter 1 Meter 2. I A
No. Monthly/in 3 Consumption Monthly/in Consumption

months/in 6 (in units) 3months/in 6 (in units)months months.

I Fill this column only if there are more than one connection for domestic purposes in the
same building.

24. Details regarding light and uses.

Sl.
No.

T3136 No oftube light No of ordina bulbs Hours of
Of room 20 w 40 w 15w 25w 40w 60w 100w others daily use

Codes for type of room. (1) Bed room (2) living room (3) Dining room (4) Toilet/bath
room (5) Corridor (6) Kitchen
(9) Others (specify).

25.

26.

27.

28

Whether electric chock is used for tube lights

Whether reflectors are used for ordinary bulbs

If fans are used ,type of regulator :
regulator.

No of plug points

Yes/No/N .A.

Yes/No.

(7) Office room (8) Out side the house

No of regulator/Ordinary regulator/electronic



VI

29. Details of electricity using equipment’s in the house (Tick the relevant ones).
(1) Fan (2) Mixer (3) Grinder (4) Refrigerator (5) Air cooler/conditioner
(6) Hot plate (7) Iron box (8) Kettle (9) Geyser (10) Electronic heater
(11) Emerson coil (12) T.V (13) V.C.R/V.C.P (14) Radio/Tape recorder
(15) Washing machine (16) Others (Please specify).

30 Is there electric motor pump set used for domestic use Yes/No.
31. If yes , details.
Sl.No Power Is there ISI mark Starter (Y es/No) Daily use in hour

SECTION F - II
32 Why the house holds is not electrified. (if not electrified)

33 Details of kerosene lamp used.
10L») -5­ K)‘: O\ \l 00 \OSl. No 1 2

Model

Type

Frequency of filling
Kerosene

Codesfor model (1) 100 ml chimney with out glass (2) 100 ml chimney with glass
(3) 200 ml chimney with out glass (4) 200 ml chirrmey with glass (5) 300 ml with glass
(6) 300 ml with out glass (7) 400 ml with out glass (8) 400 ml with glass (9) 500 ml with
out glass (10) 500 ml with glass (11) Others (please specify).
Codesfor type: (1) with wick (2) Kerosene bums as gas.
Codes forfleguencyz (1) once in a day (2) once in a two days (3) once in a week
(4) Once in two weeks (5) Others (specify).



(in litters)34 Quantity of kerosene used per week for lightning

35 Money spent for kerosene per week Rs

36 Are you the holder of

(a) Ration card Yes/No

(b) Kerosene permit Yes/N o

If yes ,quantity per month litters

VII

37 Do you purchase kerosene from private vendors Yes/No

If yes , quantity litters/month.

Price Rs per/litter.
Price Rs per/month.

38. Daily use of kerosene lamp.
Sl.No

Daily use in
hours

Section F-III

39. When do you use kerosene lamp: Always/when electricity fails

40. When do you use candle when electricity fails /others

41. Do you use inverter /generator Yes/No.

42. Do you use any special type of lamp Yes/No.
If yes, (1) Solar (2) Emergency lamp (3) gas lamp
(please specify).

Section G: COOKING FUELS.

(4) Bio gas lamp (5) others

Note: The following question relate to cooking fuels ,cooking practices and fuel collection .
ASK THESE QUESTIONS ONLY TO THE PERSONS WHO DO COOKING IN THE HOUSE HOLD .
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45. Have you ever changed or substituted cooking fiJe1s
if Yes give the following details.

VIII

Yes/N o

DETAILS NAMES OF THE OLD FUELS GIVING UP1 2 3 4 5 6 7 8
I Fuel giving up since when

(a) Recently
(b) Last year
(c) Two years
((1) Five years

11 Reason for giving up old fuel
(a) Inconvenience
(b) High price
(c) Smoke & health problem
(d) Lack of cleanliness
(e) Time consuming
(f) Food is not tasty
(g) Non availability
(h) Risky to use
(i) Storage problems
(j) High maintenance cost
(k) Unreliable
(1) New fi.1el become available
(m)New fuel become affordable

III. Reasons for adopting new filel
(a) Increased income of H.H
(b) Increase availability of new

fuel

(C) Efficient burning
(d) Faster cooking
(e) Less expensive
(I) Less smoke
(g) Cleaner cooking
(h) Healthier kitchen

environment

(i) Fuel conservation

Codes: 1. Fire wood 2. Coconut residue
Other agriculture waste 6. Kerosene

3. Rubber residue
7. Saw dust 8. LPG

4. Twigs and leaves 5.
9. Electricity. 10.0thers.



Section H :KITCHEN DETAILS

46. Is there a separate kitchen in the house: Yes/No.

(a) If yes, where is it situated inside the house /out side.

(b) If No, where cooking done open air /inside a room.

47. Give the following information regarding the type of stoves, choolahs in kitchen and
their uses (see codes).

IX

Location of the kitchen Type of choolah/stove Ventilation Other uses
A. FOR H.H WITH

SEPARATE KITCHEN
Kitchen insideUse of each choolah N.A N.A

Kitchen outsideUse of each choolah N.A NA
B. FOR H.H WITH NO N.A N.A

SEPARATE KITCHEN

Cooking in open N.A N.A
Use of each choolah

Cooking in a room

N.A N.A
Use of each choolah

Codes for type of choolah/stove: (1) Three stove choolah (2) Brick mud choolah
(3) Improved wood stove (4) Smoke less choolah (5) Saw dust stove. (7) LPG stove
(8) Electric stove (9) Bio gas stove (10) Micro wave (1 1) Solar.

Codes for use of each stove choolah (1) Cooking main meal (2) Cooking tae coffee
snacks etc (3) Cooking special dishes for festivals etc (4) Heating water.

Codes for ventilation of kitchen/the room used as cooking place.
(1) chimney (2) chimney tile (3) Window (4) Exhaust fan (5) No ventilation

Codes for other uses of kitchen or the room used as cooking place.
(1) As store room (2) As dining room (3) As sleeping room
(Note: N.A indicates columns for which data need not be collected.)



48. How many times do you cook meal in a day

49. Do you heat water for drinking/washing/bath.

50. If yes, specify how water is heated (v) choolah with fore wood /choolah with
Agriculture waste/kerosene stove /LPG/ heater /immersion coil/ simultaneous
Arrangement with cooking.

51. Specify the type of the vessels used in kitchen (please tick).
Earthen, Aluminum, Hindalium, Bronze, Brass, Copper bottom, Steel.

Section I : Energy Conservation and Improved Technologies
52. State whether you practice the following measureS( if not applicable please tick NA)

(a) Getting items to be cooked ready before setting on flame Yes/No.
(b) Soaking rice and pulses in water before cooking Yes/no.
(c) Drying the vessels before putting them on flame Yes/No.
(d) Covering the vessels while cooking Yes/No.
(e) Cooking vegetable and rice together Yes/No.
(f) Using pressure cooker yes/No.
(g) Not heating dishes immediately out of refrigeration Yes/No/N.A.
(h) Using hay box Yes/No.
(i) Not using plenty of water while cooking Yes/No.
(i) Cooking on blue flame instead of yellow Yes/No.(for LPG, kerosene etc)

Yes/No/N.A.

(k) Lowering the flame after boiling (for LPG. ‘Kerosene etc) Yes/No/N.A
(1) Servicing or cleaning stoves from time to time (for LPG, Kerosene etc)

Yes/No/N.A.

(m) Using shades for ordinary bulbs (for electrified house) Yes/No/N.A.
(n) Clean the kerosene lamp from time to time (for uncertified houses and houses

using kerosene lamp) Yes/No/N.A.

53. Do you have a smoke less choolah : Yes/No.
A. If yes state the reasons for fixing the choolah (if no go to B).

a. to get rid of smoke b. to save fiiels c. Convenience d. Faster cooking
e. Efficient burning f. persuasion of officials g. persuasion of voluntary
agencies h. To avail financial assistance i.

B. If No why.
a. Unaffordable b. No space/provision in the kitchen c. Fuel availability is not
suitable d. Operation is risky e. Food will not be tasty f. Is not aware
of the benefits of choolah g. Do not know to install h. Not given thought
thought at present i.
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54.State whether you are awareof the following energy technologies and whether you
have adopted them. Also state if yes why and if no why.

Technology Yes No Adopted Reasons Aware ofi but not
adopted reasons

1 . Smokeless choolah

2. Improved kerosene stove
(Nuthan, pumping)

3. Hay box

4. Pressure cooker

5. Tube light

6; CFL

7. Electronic chock

8. Electronic regulator

9- Solar lamp

10. Solar cooker

ll. Solar water‘ heater

I2. Biogas

13. Micro wave

14. Fuel efficient water pu/mps

15. Fuel efficient iron boxes
Codes: 1 for ‘Reasons for adopting’, 1 to save energy, Ztosave money / toreduce expenditure
on energy, 3- Healthier kitchen environment, 4 Faster cooking/ time saving, 5 Non availability
of the fuel in use, 6 Received at subsidized rate, 7 Received free of cost n8n Persuasion of NGOs,
9 Low voltage, 10 Better quality ofliglrt, l 1 Others (specify)
II. Codes for ‘ Aware of, but not adopted’, 1 Unaffordable, 2 Lack of financial assistance, 3
Complicated procedures in getting financial assistance, 4 Present fuel freely available, 5 Present
fuel cheaply available, 6 Lack of information about the benefits, 7 Unfamiliar, 8 Operation
risky, 9 Have not felt the need, 10 Others (specify);



XII

Section J: FUEL COLLECTION /PURCHASE

55. Do you collect fiiel material Yes/No.
If yes give the following details (if no go to 61).

56. Source of collection : Own land/neighboring private land /public land /forest/
Social forestry scheme.

57. Specify whether male/female/children are engaged in fuel collection.

58. Give the following details like the names of the fiiel material collected, quantity
Time.etc.

D) A U1 ON \)FUELS 1 2
Particulars.

(a) Frequency of collection (codes
D-daily, AD-Altemative days
OW-Once in a week , TW-Twi­
ce a week, O-Occasionally).

(b) Distance traveled in each trip to
Collect fuel (in K.m).

(c) Time spent in each trip(in Hrs)
((1) Quantity collected in each trip.
(e) Mode of transport(codes HL­

head load, C- Cycle, BE-Bullock
cart.).

Codes for fiiels (1) Fire wood (2) Coconut residue (3) Tapioca stem
(4) Rubber residue (5) Other agriculture residue (6) Twigs & leaves
(7) Others.

59. Does fiiel collection affect your work/education Yes/No.

60. Is there difficulty in getting fuels in different seasons Yes/No.
If yes, (a) Give details.

(b) Do you change fuel according to seasons (details).



61. If you purchase fuel, name the fiiels, place of purchase etc.

FUELS 1 2 3 4 5 6 7 8
Particulars
(a) Place of purchase

(Codes : SM-sawmill, WD-wood
depot, HD-Home delivery)

(b) Mode of transport(if not) home
Delivered(codes: HL-head load,
BC-bullock cart, HC-hand cart
AR-Auto rickshaw, T-tempo)

(c) Cost of transportation.
(d) Quantity per week/month.

Codes: 1. Fire wood 2. Coconut residue 3. Rubber residue/Tapioca stem 4.0ther
agriculture waste 5. Saw dust 86. Kerosene 7. LPG 8. Others.(please specify).

Section K: MISCELANEOUS

(Common to all house holds but some questions may not be applicable to some
house holds .In such cases tick NA).

62. Specify whether you have experienced any of the following in the last 5 years.

(a) Increase in collection time of fiiel : Yes/No.

(b) Increase in distance traveled to collect fiiel: Yes/No/N.A.

(c) Change in the persons collecting fuel (from adult to children, male to female
Etc) Yes/No/N.A (If yes from whom to whom)

(d) Change in the means of transport of fiiel from collection site Yes/No/N.A
(If yes, from what to what).

(e) Change in collection from dead to green wood :Yes/No/N.A.

(f) Cutting younger tars for fiiel : Yes/No/N.A.

(g) using less preferred filel material: Yes/No/N.A.



XIV

(h) Introduction of fiiel saving devices: Yes/No/N.A.

(i) Increase in the proportion of purchase bio fuels: Yes/No/N.A.

(j) Increase in the price of purchased bio fiiels: Yes/No/N.A.

(k) Increase in the proportion of house hold expenditure devoted to fuel purchase
Yes/No/N.A (if yes, How much).

(1) Substitution of bio fi.1els by modern commercial fiiels (LPG, Kerosene etc)
Yes/No.

63. Do you sell fuel material from your land: Yes/No.

64. (a) If yes ,why do you sell(if no go to 65) Excess quantity/to earn income

03
Fuel Frequency of sale Qt)’(kg/ no) lncome(Rs)

1. Fire wood
2. Coconut residue
3. Tapioca stem
4. Rubber residue
5. Other agriculture wastes
6. Others.

65. If No (go to 59) do you allow excess quantity (if any) to be collected freely by
Others Yes/No.

Section L: FUEL FOR VEHICLES

66. Do you own a vehicle Yes/No.
If Yes

(a) Type of vehicle.
(b) Average use per month K.m
(c) Average fiiel cost(petro1/diesel) Rs / month.
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ANNEXURE -11

A BRIEF REVIEW OFSOMLE HOUSEHOLD ENERGY STUDIES BY
ORGANISATIONS / AGENCIES

Over the last three decades, several governmental agencies

and research organizations have attempted to estimate the energy demand in the rural

house hold sector. The Energy Survey oflndia Committee report! used the national

council for Applied Economics Research (NCAER) survey conducted in 1962 to

aggregate the fuel mix at national level based on the date of approximately 9000

rural house holds Working Group on Energy Policy: (WGEP) set up by the

government of India in 1977 quoted extensively the results ofthe 8”’ and 28”’ round

ofthe National Sample Survey (NSS) to project the aggregate energy demand .The

Advisory Board on Energy (ABE)3 used the NCAER (1978-79) survey results to

project the energy demanded and estimated commercial energy consumption to

grow at 7 percent compounded per annum for a GOP growth at 5 percent compound

per annum, at prevailing levels of energy utilization. The study also found out that a

20 percent improvement in the efficiency of electricity, coal and oils is possible in

India. Planning commission in another study used the published information on

energy demand to project energy demand for the years 1999/ 2000 and 2004 / 2005.4

1. Government of India,'Report of the  Survey of India C mmrrittcc. New Delhi. 1965.
2. Government offndia Planning Commission: Report of Working Group on Energy Policy, New

Delhi, I979.
3. Government of India Advisory’Board oniincrgy, Towards a perspective on Energy demand and

supply in 2004-05  1985; Years 199972000 and2004/2005.
4. Government of India, Planning Commission Report on Sectional Energy Demand for India New

Delhi. 1991.
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NCAER has conducted extensive surveys on domestic energy consumption.

In 1958 NCAER brought out a study on utilization of primary energy in India, which

is one of the earliest attempts to analyze primary energy sector in India.5 The study

examined the trends in the production and consumption of primary energy in India

and projected the future requirement. Next study by NCAER was done in urban

areas of Delhi, Bombay and Caleuttaé Assessing the supply of domestic fi.l€lS in

these cities, the study highlighted the affects of income, family size, fU€l preference

and purchasing habits on energy consumption. The first study by NCAER that

confined to rural areas was published in 1962.7 the study provided quantitative

estimates of source-wise effective energy consumption, consumption of collected

and purchased fuels and seasonal variation in consumption. During the sixties the

NCAER also conducted a series of studies that deal with energy demand

in different regions of India.8

5.NC AER Utilization of Primary Energy in India. Asia publishing House. Bombay I958.

6.NC AER. Domestic fuels in India. Asia publishing house. Bombay. I95‘).

7 .NC AER. Domestic Fuel Consumption in Rural India. NCAER. New Delhi. I965

8. (i) NCAER . Demand for energy in southern India .NCAER, New Delhi. 1962.

(ii) NCAER . Demand for energy in eastern India ,NCAER New Delhi. 1963

(iii) NC AER . Demand for energy in western India NCAER New Delhi. 1965

(iv) NC AER . Demand for energy in northem India ,NCAEK New Delhi. 1965
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These studies were help fiill on cross regional comparison of

energy demand. NCAER has also brought out a rural energy survey of northern India

in 1978.9 and a Comprehensive study ofifive northern states oflndia in 1981.10 The

latest study in the series by NCAER was published in 1985.” Covering about

13000 households and 8000 establishments, the study provides comprehensive

information on state—wise rural and urban energy consumption for almost all

fuels. The study also provides conformation about the relationship between income

size of land holding and energy use. Fuel collection methods fuel preferences and

various aspects of kerosene consumption are also discussed.

National Sample Survey Organization (NSSO) in its various

rounds has addressed the energy consumption pattern. In fact the NSSO survey of

1964 is one ofthe earliest systematic surveys on energy use in rural India. 12 In 1983

NSS conducted a study on energy use for cooking and lightning. '3

9. NC AER. Survey of rural energy consumption in northem India. NC AER New Delhi. I978

10. NC AER Report on rural energy co11sun1ption in northem India. NC AER 1981

I I. NC AER Domestic fuel survey with special reference to kerosene. Vol. 1 and 2. NC AER
New Delhi. 1985

12 .NSS Table with notes on household consumption of fuel and light . 18”’ round .No. 1 41.
Cabinet secretariat. New Delhi, 1964.

I3. NSS Result of survey on soureeof*drinlc'rngWater and errergyused for cooking.
and lightning , 38”’ round, Jan -Dee 1983, Sarvekslaana , vol. XII. No.2,0etober. I 988.
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The study revealed that boring a few exceptions, in rural sector, firewood and chips

provide fuel for cooking. However, in some states dung -was found to be important as

well. The study also found that kerosene followed by electricity is the major source

of lightning fuels in lndia. NSS survey on consumer expenditure also provides

Information on fuel use. For instance the 45th round ofNSS reveals that for rural

India, the average monthly per capita expenditure on fuel and light was Rs. 14.44.“

ASTRA (Application of Science and Technology to Rural Areas) has

also conducted some studies on rural energy consumption pattern. For instance, the

1981 study of ASTRA brought out the significance of house hold energy use for

cooking in the rural economic system ." It was found that fire wood accounted

over 80 percent of the total energy resources in the village and ofthis 82 percent

was used for cooking and 14 percent for water heating. The study has also revealed

sortie interesting facts regarding human time budgeting. Gathering fire wood

consumed 0.33, 0.4l and 0.24 hours per day of men, women and children

respectively. Cooking consumed 0.02, 2.28 and 0. 18 hours per day of men women

and children.

14. NSS, Result of 3”‘ annual survey on consumer expenditure and employment and
Unemployment, NSS 45*‘ round I989-90, Sarvkshana, Vol. XV, No.1, July-Sep, I902

15. ASTRA, Rural energy corrsumption patterns — afield study, ASTRA, Indian Institute of
science, Banglore, I981 .



TERI (Tata Energy Research Institute) has contributed much to

development of energy database for India. In 1992, TERI prepared a comprehensive

rural energy data based on the rural energy surveys conducted between 1985-92 by

different agencies.“ This database is updated regularly with data fiom energy

surveys conducted by TERI. Besides TERI also publishes TEDDY

(TERI Energy Data Directory and Year book) every year, which also provide latest

data on house hold energy use.

The other important data source on the rural domestic sector are the lREP(lntegrated

Rural Energy Program) surveys conducted by various state depaitntents . The results

of these surveys were published in the eight five-year plans. in l992. ln l99l,the

census of India collected information on the consumption of both commercial and

non-commercial fuels at the household, used for cooking. Information was also

collected on the households having electricity.

l6.TERI. Rural Energy Data basc-India. TERI. New Delhi.
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