
INTRODUCTION

Energy access describes the energy use pattern of people in the world. The global household
sector is responsible for about 15 to 25 per cent of primary energy use in developing countries. The
key determinants of energy demand include prices of fuels and appliances; disposable income of
households; availability of fuels and appliances; particular requirements related to each, and cultural
preferences (Pachauri, 2004; Bhattacharya, 2006; Kanagawa and Nakata, 2008; Balachandra and
Balachandra, 2011). In the world about 2 billion people cook with traditional biomass/ fuel wood
and about a quarter to 1.7 billion people in the world lack access to electricity (Bonn, 2012).

Household sector is the one of the major consumers of energy in India. In rural areas energy
in bulk is needed for cooking which is an important daily activity and consumes significant quantities
of human effort and create GHGs by use of fossil fuels directly or indirectly (Hasalkar et al.,
2012).

Further, consumers are unaware about the use of clean fuels and their related technologies
available at HH level which are helpful in fuel saving and making greener and cleaner environment
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ABSTRACT
The energy consumption pattern describes the modern energy services which are physically accessible,
available, acceptable, reliable, preferred, affordable  and in abundance. The rural energy consumption
depends on geographical, cultural, social, and economic factors. The consumption pattern for energy
and fuel-mix also vary considerably across different agro-climatic zone. The present paper intended to
analyze the rural household (HH) system sustainability. Two hundred forty households were selected
from four villages, 60 households from each village of Udaipur district having higher energy consumption
at household level. An interview schedule was used to gather the relevant information regarding
respondents’ fuel consumption for cooking as well as travelling and transportation done daily by
households for diverse reasons. The findings of the study highlighted that respondents’ households
annual consumption of biomass fuels was found to be highest whereas LPG consumption was low.
The fuel expenditure for educational visits and for entertainment and recreation was found to be higher
for rural households.
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(Dinar et al., 2012; Conservation Services Group, 2015). The present paper aims –
1. To identify the different energy systems /fuels use for cooking in the rural households;
2. To acknowledge the various visits made by rural HHs consuming fuel;
3. To suggest the ways to curtail the use of fuels in HH system.

METHODOLOGY
On the basis of higher number of cooking systems and sub system 240 households were

selected purposively from the four villages of Udaipur district of Rajasthan. Data regarding different
variety of fuels used for cooking in HH system as well as different visits by different family
members were explored personally by the researcher. A structured interview schedule was used to
collect data. The unit of inquiry was rural households and females were the key informants. The
monthly consumption of different fuels use for cooking and their cost incurred was taken to calculate
annual consumption pattern. Based on the average distance covered per day for travelling and
transportation, the cost incurred for it was calculated on monthly basis.  The information gathered
from respondents was tabulated and analyzed by using mean, SD, frequency and percentage.

RESULTSAND DISCUSSION
The findings revealed the fuel mix used by the rural households for cooking and the average

distance travelled monthly for varied reasons.

Fuel used for cooking:
All rural households use various types of biomass fuels including LPG, agro residue, firewood,

animal dung cakes, kerosene and coal for their primary energy sources. Data from Table 1 clearly
revealed the energy consumption pattern for cooking among the rural households.

Liquefied petroleum gas:
It is the cleanest fuel which was found to used by all the rural HHs. Respondents’ annual

consumption of LPG was 348.22 litres (SD=122.01).  Nearly sixty percentages of the respondents
fall in the category of low LPG users (58.33 %) whereas small percentages were in the category
of high users (16.67 %). The average annual cost incurred for yearly LPG consumption in rural
households was INR 12,325.83/- (SD=5,464.58). This may be attributed to more number of family
members as well as higher socialization by the respondents.

Animal dung cake:
Cent per cent of the respondents were having traditional cook stoves. On an average annual

consumption of dung cake was 1249.51 Kgs (SD=437.56) in traditional cook stoves. More than
half of the respondents (54.58 %) were in the category of high dung cake users whereas small
percentages were in low category (3.75 %). The average annual cost of dry dung cake was INR
16,168.54/- (SD=3720.20) for the traditional cook stove users.

Moreover, 12.50 per cent respondents were having improved cook stoves. On an average
annual consumption of dung cake was 1201.46 Kgs (SD=420.73) in improved cook stoves. A small
percentage of the respondents’ fall in the high (4.58 %) as well as medium (1.25 %) category of
dung cake user in improved cook stoves. It was observed that the quantity of the dung cake
consumed in improved cook stoves was less as compared to the traditional cook stoves. The
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Table 1: Distribution of the respondents according to fuel consumption for cooking (n=240)
Sr.
No.

Annual fuel consumption for cooking
f % Average annual cost (in

INR)

1. Liquefied petroleum gas (in litres) (@580 Govt. rate)

a. Low users (198-226 litres) 140 58.33 7,920-9040

b. Medium users (226-470 litres) 60 25.00 9040-18,800

c. High users (470-662 litres) 40 16.67 18,800-26,480

Total 240 100 29,58,200

Mean 348.22 12,325.83

SD 122.01 5,464.58

2. Dung cake used in traditional cook stoves (in Kgs) (@10/piece)

a. Low users (712-812Kgs) 9 3.75 7,120-8,120

b. Medium users(812-1688 Kgs) 100 41.67 8,120-16,880

c. High users (1688-2373 Kgs) 131 54.58 16,880-23,730

Total 240 100 38,80,450

Mean 1249.51 16,168.54

SD 437.56 3720.20

3. Dung cake used in improved cook stoves  (in Kgs) (@10/piece)

a. Low users (684-780 Kgs) 3 1.25 6,840-7,800

b. Medium users (780-1622 Kgs) 16 6.67 7,800-16,220

c. High users (1622-2281 Kgs) 11 4.58 16,220-22,810

Total 30 100 506150

Mean 1201.46 2108.95

SD 420.73 4597.20

4. Dry wood used in traditional cook stoves (in Kgs) (@ 7/kg)

a. Low users (821-937 Kgs) 70 29.17 5,747-6,559

b. Medium users (937-1947Kgs) 74 30.83 6,559-13,629

c. High users (1947-2738 Kgs) 96 40.00 13,629-19,166

Total 240 100 27,29,265

Mean 1441.75 11371.93

SD 504.87 4440.94

5. Dry wood used in improved cook stoves (in Kgs) (@ 7/kg)

a. Low users (755-862 Kgs) 4 1.67 5,285-6, 034

b. Medium users (862-1790 Kgs) 17 7.08 6, 034-12,530

c. High users (1791-2519 Kgs) 9 3.75 12,530-17,633

Total 30 100 3,66,401

Mean 1326.41 1526.67

SD 464.48 3827.64

6. Kerosene (in litres) (@ 47/ litre)

a. Low users (upto 12 litres) 15 6.25 564

b. Medium users (12-21 litres) 75 31.25 564-987

c. High users (21-24 litres) 20 8.33 987-1128

Total 110 45.83 95739

Mean 16.30 398.91

SD 4.53 173.73
Table 1 contd…
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average annual cost for the dung cake in improved cook stove users was INR 2108.95/-
(SD=4597.20).

Dry wood:
It is the most commonly used fuel in rural areas. On an average 1441.75 Kgs (SD=504.87) of

the dry wood was consumed annually by the respondents. Among the traditional cook stove users,
40 per cent of the respondents were in the category of high dry wood users whereas 29.17 per cent
falls in the low users’ category. The average annual cost incurred for the dry wood consumption
was INR 11,371.93 (SD=4440.94) by the respondents.

Dry wood was also used in improved cook stoves. On an average 1326.41 Kgs (SD=464.48)
of dry wood was used by respondents annually. Respondents using dry wood in improved cook
stoves belonged to high (3.75 %) and medium (7.08 %) categories. The value for dry wood accounts
for INR 1,526.67 (SD=3827.64) annually.

Kerosene:
Respondents occasionally use kerosene because it was costly and not easily available even

through Public Distribution System. On an average respondents use 16.30 litres of kerosene annually.
A small percentage of respondents fall in the high (8.33 %) and 31.25 per cent fall in the medium
category of kerosene users. Due to high cost of kerosene and problems of unavailability, inaccessibility
only 45.83 per cent of the respondents was using kerosene. The per annum kerosene expenses
accounts for INR 398.91 (SD=173.73) by the respondents.

Coal:
Coal produced in the rural households from dry wood was of poor quality hence it was purchased

from market also. One fifth of the respondents were low coal users whereas 14.58 per cent
respondents were from high coal users’ category. Coal purchasing was less prevalent among rural
masses. This can be due to occasional use of the coal hence, annual average cost for coal
consumption was also very low (INR=408.28, SD=117.69).

Table 1 contd…
7. Coal (in Kgs) (@ 22/kg)

a. Low users (upto 12 Kgs) 60 25.00 254

b. Medium users (12-24 Kgs) 105 4.38 254-528

c. High users (24-30 Kgs) 35 14.58 528-660

Total 200 83.33 97988

Mean 17.97 408.28

SD 6.03 117.69

8. Agro crop residue (in Kgs)
a. Low users (12-19 Kgs) 26 10.84

b. Medium users (20-39 Kgs) 143 59.58

c. High users (40-48 Kgs) 71 29.58

-

Total 240 100

Mean 29.25

SD 10.17
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Agro residue:
The agro residue was used for ignition purpose in the rural HHs. On an average 29.25 kgs

(SD=10.17) of agro residue was used annually by rural households. Near about sixty per cent of
the respondents (59.58 %) fall in the medium and 29.58 per cent fall in high category of agro
residue users. Being a crop residue it is available free of cost in rural households.

Fig. 1 : Average annual consumption of different fuels for cooking

Respondents’ households’ annual consumption of biomass fuels was found to be highest whereas
the largest share derived from fire wood, animal dung cake and agro residue. In the rural HHs LPG
consumption was low because of the multiple fuels used. Further, LPG is used for preparing less
time consuming dishes. The traditional recipes which require more time were cooked on chulha.
Corroborated findings were reported by Hassan et al. (2012), Ramji et al. (2012), Energy Statistic,
2013 and Singh et al. (2014).

Fuel consumption in transport and travelling:
Fuel consumption is increasing day by day with the increase in the per capita income of people

as well as number of vehicles.  This adds to global burden of GHGE and accelerates the rate of
climate change (Gautrain, 2017; Petroleum Conservation Research Association, 2017). In the study,
the pattern of travelling and transportation of the respondents was studied to know the fuel expenditure
pattern and the economic cost incurred on fuels. For this purpose, the quantity of fuel consumed
and its cost in household system was calculated on the basis of the number and frequency of
travelling, average distance travelled per month and pooling of vehicle for different trips for the
three systems.

Household system:
The system comprises of various activities for which travelling is done. It includes visits for
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shopping, marketing, social gathering, health, entertainment and communication purposes.

Table 2 : Distribution of the respondents according to fuel consumption in travelling and transportation
subsystem by their households (n=240)

Fuel used Pooling vehicle
Petrol Diesel Yes NoSr.

No.
Purpose of transportation and
travelling % %

Average
distance

travelled (per
month in Kms)

Cost
incurred

per month
(in INR)

% %

A Household shopping
1. Newspapers, books and paper 71.23 - 5.70 50 41.67 29.58

2. Clothes, shoes  and home fabrics 94.17 5.83 12.52 130 51.67 48.33

3. Gadgets and appliances 52.08 47.92 14.39 150 100.00 -

4. Grocery 100.00 - 1.59 23.68 100.00 -

5. Other household shopping 94.17 5.83 11.32 57.54 72.08 27.92

6. Fruits and vegetables 100.00 - 1.59 23.68 100.00 -

Total 47.11 275.80

B Social visits
1. Event-birthday’s death, any other 94.17 5.83 20 200 40.83 59.17

2. Marriages 94.17 5.83 20 300 41.67 58.33

3. Relatives/friends 75.00 25.00 50 400 80.00 20.00

4. Pashu mela 83.33 - 14.39 150 70.42 32.92

5. Kisan mela 91.67 8.33 15.03 200 85.00 15.00

Total 119.42 696.62

C. Health visits
1. Doctor/clinic 74.17 25.83 12.52 130 51.67 48.33

2. Testing laboratory 94.17 5.83 14.39 150 57.92 42.08

Total 26.99 157.44

D. Entertainment/Recreation
1. Cinema 94.17 5.83 6 50 54.17 45.83

2. Mela/ fair 25.00 75.00 8 100 75.00 25.00

3. Restaurant/ hotel 54.57 5 50 75.00 25.00

4. Parks 94.17 5.83 10 100 37.50 62.50

5. Picnics 18.33 81.67 100 560 85.00 15.00

6. Events/functions at home 87.50 12.50 5 50 58.33 41.67

Total 129 752.50

E. Education
1. Visit to school 16.67 - 325 4000 8.33 28.75

2. Visit to college 25.00 - 375 1000 2.91 97.09

3. Tuition classes 22.91 - 375 500 20.83 79.17

Total 1075 6,265.00

F. Occupation
1. Office (self) 1.25 1.67 250 700 1.67 98.33

2. Shop 2.08 - 50 200 2.91 98.33

3. Service 6.25 4.17 375 1000 94.17 97.09

4. Field visit 70.83 - 25 100 1.67 5.83

5. Animal farm 10.41 - 25 100 - 100.00

Total 725 2,100
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Household shopping:
It is comprised of households’ shopping of stationary, clothes, fabric, shoes, appliances, grocery,

fruits and vegetables, and miscellaneous. Table 2 revealed that average distance travelled by
respondents’ household for shopping was 47.11 kms/ month in nearby city area which costs INR
275.80 per/month. Their mode of travel to nearby city area is auto or city bus.  Though, some of the
respondents travel by their own vehicle scooter or motor cycle. Moreover, respondents shop grocery
and vegetables from the local market or grown on their farms which need no travelling.

Social visits:
For social visits like any event, marriage, friends and relatives, mela etc respondents household

members travel on an average 119.42 Kms/ per month which costs INR 696.62. Maximum numbers
of visits were found to be occurred within or nearby villages. Moreover, occasionally respondents
visit to city or nearby city areas for attending marriages and other events. It was interesting to note
that in rural areas respondents along with their relatives travel in group.  Pooling of vehicle was
seen among majority of the respondents for visits to friends, relatives (80.00 %) and kisan mela
(85.00 %).

Health visits:
It includes visit to the hospital or clinic for doctor and to the pathological laboratory for medical

tests. Table 2 reveals that on an average distance travelled by respondents HH members for health
visit accounts for 26.99 Kms/month which costs INR 157.44.  Auto rickshaw or city bus facility
was availed by more than half of the HHs to reach up to doctor’s place or testing laboratory. On
the contrary, less than half of the respondents use their own transportation facility to visit doctor tor
lab.

Entertainment visits:
For recreational purpose respondents HHs visit to cinemas, mela, restaurant/hotels, parks,

picnics and organize functions at home. The average distance travelled for these activities was 129
kms / month which cost INR 752.50. Mostly auto or city bus facility was used for picnic, fair, hotel
and cinema. However, respondents go to parks and cinema by their own/hiring transportation
facility.

Educational visits:
This activity includes the travelling done by the children and other family member’s up to

educational institutes such as school, colleges and coaching centres. The average distance travelled
was 1,075 Kms/month. One fifth of the respondents were found to pool their vehicles while going
to the coaching centres whereas a meagre percentage (8.33 %) pool vehicles for educational
institute.

Occupational visits:
A few percentage of the respondents’ spouse with higher education were engaged in occupations

like engineering, accounts, clerical and managerial jobs. Few were having shops in the local market
and majorities were cultivators. The average distance travelled for these visits comprised of 725
Kms/ month. Majority of the respondents were not pooling their vehicle which leads to greater
personal GHGE.
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Conclusion:
Thus, concisely it can be concluded that majority of the respondents were using traditional

fuels due to their free and abundant availability. This affected the consumption of paid modern fuel
i.e. LPG in rural household. In household visits highest fuel absorption accounts for the educational
and occupational visits.

Recommendation:
1. There is need to awaken people about the importance of modern fuels like LPG, briquettes,

biogas and solar in saving human efforts and time. Along with it, knowledge should be imparted
about their lower footprints on environment as well as lesser negative health impacts on users.

2. Government should strictly take up steps in promoting eco- friendly fuels and technologies
like briquettes, biogas, improved chulha, biogas plant, solar dryers, agro machinery with multiple
operations.

3. Government should be strongly equipped with the trainings, feedback, farmers’ help lines
and forums in addition to easy loan procedure so that clean fuels and technologies are adapted soon
and retained / ensures the acceptability in the long terms.

4. The prices of especially LPG should be curtailed so that it can be afforded by everyone.
Further, more emphasize should be given on building a family or community size biogas plants at
subsidized rates to overcome the shortage of LPG. This will not only lower health issues but also
combat the GHG leading to climate change.
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