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1.0 INTRODUCTION

1.1 Problem Statement .

T .

Bangladesh is a small country of 143998 square kilometres having agro-based
economy. Most of the country consists of the fertile delta of the Padma -
Jamupa {(Ganges -~ Brahmaputra) river system. The latter provides it into an
Eastern and Western Zome. With a population of about 100.5 million in 1985
and an average density of 698 person per square kilometre, Bangladesh is one
of the most densly populated country of the world, a situation exacerbated
by the continuing high rate of population growth (2.4% per year). More than
85% of the total population live in rural areas. Agriculture contributed
54.3% of the gross domestic product (GDP). Land holdings are gemerally very
smali and the proportion of landless agricultural labours is high. The
.proportion of households having less than the prescribed daily minimum
caloric intake of 2273 kilo-calories (3.47 GJ/person/year) has increased
from 59% in 1975-76 to 76% in 1981-82 (GOB 1985).

The country has a very low level per capita energy consumption. The Third
Five Year Plan (1985-90) records that per capita consumption of commercial
energy in Bangladesh is around 41 kg of oil equivalent (1.72 GJ) - about

only 15% of the average of the low income countries (GOB 1985). In rural
areas of Bangladesh commercial emergy consumption is omly 16% (Parikh, 1980)
and 81% of household energy consumption in rural areas in provided by biomass

fuels like cow dung, straw; jute sticks, twigs, wood (Parikh, Kennes, 1983).

According to Banglédesh Energy Planning Project the estimated total energy
consumption of Bangladesh in 1983-84 was 598.3 PJ, of which 81.7% has been
supplied by traditional fuels (i.e. Biomass) 69% has been consumed in
domestic sector (GOB 1985a). In Bangladesh the major share of the total
energy is consumed in rural areas. Thus it is imperative that the problem
of assuring a reasonable supply be recognized and an effective plan for this
be formulated, particularly for the majority of the consumers, maintaining

their growing demand for both traditional and commercial emergy.



It is estimated that the per capita consumption of commercial energy will

grow at abdut the same rate (8.7%) per annum in the Third Five Year Plan as

in the Second Plan. As a commercial energy, électricity can play a vital

role in meeting rural energy needs. But atrpresent the number of electrified
villages is 4600 (6.7% of the total villages) in 1985 (GUB, 1985a) which
indicates that the rural pecople have a little access to the electricity.

In this background of energy consumption pattern combined with growing
population (98.7 million in 4985 with projected growth rate 1.8 to 2.2%

upto the year 2000) and limited arable land (about 13%.1 million hectares)

the energy development plénners of Bangladesh faces the following challenges_;é

(GOB, 1985a):

i} In order to increase food production, more intensive agricultural
practices will have to be adopted (e.g. irrigation pumping,
fertilizer application and number of crops grown per year) and

assoclated social and institutional changes will be necessary;

ii) Employment opportuﬂities in agriculture will be limited and the
provision of new jobs for a growing population will centre
around industry and the cities.

These two factors will lead to én‘ihcrease in the energy intensity of the

economy and particﬁlarly to greater requirements for commercial fuels.

Increase in energy supply for meeting subsistence and productive need is

considered¢ an important aspect to achieve the development objectives.

On one hand, it would be necessary to maintain the supply of traditional
fuels at a regenerative rate through proper planning on the other hgand
input of commercial fuels is also to be increased to meet the energy need

for production and overall development.



1.2 E Need For Rural Energy Planning

In Bangladesh majorify o} the people live in rural areas and mainly depend
on agriculture for their survival. Therefore, the development of rural areas
means the development of agriculture sector which constitute the major part
of our socio-economic development plan. Due to high population density,
available farming land is found to be insufficient to produce necessary food
for her population using traditional agricultural technology. Therefore,
intensive agricultural system has been c0nsldered to incremse food and other
agricultural crops. Intensive agrlcultural production systems in turn demand
input of energy directly for irrigation and indirectly for production of
fertilizer and pesticides. Energy is also needed for processing and
transporting agricultural crops and for pProducing finished goods. On the
other hand, agricultural sector is not only the producer of human food but
also the important source of animal fodder, building materials, and blomass
fuels. within the rural context the supply snd demand of energy resources
ére closely related to agricultural sesctor.

o - '
Various types of biomass fuels consumed in Bangladesh (woodfuél, agricultural
residﬁes and animal dung) are available from agricultural sector. In rural
areas these fuels not oniy satisfy household energy requirement but also used
in supplying enérgy for many rural.industries such as brick kilns, lime kilns,
tea and tobacco proceséiﬁg uﬁitS,'smithies and.pottary units. Biomass fuels,
speclally Tuelwood is also usedrin urban areas for domestic cooking in
commercial units. Some of the important observations made with reference o

‘unplanned use of biomass fuel resources are:

(a) overcutting of tree resources for fuelwood resulting

deforestation

(b), continuous use of agricultural and animsl residues as fuel
depriving so0il from valuable nutrients.
It may be mentioned that at present major portion of total energy consumed
is supplied by biomass fuel resources but it cannot meet the demgnd of =11

the end uses.



Although in respect of area, Bangladesh is & small country but due to the
variations of agroclimatic and hydrological conditions different types of
farming system are found to be in practice in different zones. As a result
supply and demagnd ef energy resources are conditienal to specific location.
Within a particular location there is also variation in supply and demand of
energy resources among different households due to the variation of physical
and ownership accessibility of the resources producing biomass fuels. For a
particular household variation in supply and demand of energy resources also
occur with the seasons.

! . :

!
\
Biomass resources grown on land has competitive as well as complementary
uses. As for example residues obtained from paddy crop may be directly used
as fuel or different portion may be used for different purposes depending on

their guality.

At the national level as the major share of export earning is consumed for
the import of petroleum fuels; 'energy crisis' is often meant as the crisis
of oil. To the ecologists the"other energy crisis' is meant the scarcity of
fuelwood. In reality Bangladeéb is acutely suffering from two energy crises
namely the crisis of commercial fuels including petfoleum oil and c¢risis of
biomass fuels., In rural areas‘the requirement of both {he sources of energy
is closely assoc1ated and need simultaneous attention. It may further be

stressed that the 1mp0rtance of specific type of energy sources (v1z, T

commer01al tradltlonal) is not dependent on the quality .nd quant:ty of

eonsumptlon of speclfxc type of fuel.

Natural gas is the main source of commercial energy in Bangladesh. Distribu-
”tion of natural gas via-electricity has been considered as an appropriate
mode of delivery of commercial energy in rurai aeeas. Pistribution of
electricity in rural areas has beesn considered to increase production, to
provide .employment and zlso to improve the guality of life. In this context
it may be noted that even with assertive policy towards rural electrification
it willntake quite sometime ito bring “the total rural areas of Bangladesh
under the coverage of rural electrification. Even if electricity is available
'in a particular rural location it may not be technically and economically
suitable to meet the demand of &ll the end users. Therefore, the supply of

other type of commercial sources also have to be considered to meétthe demand

of rural population.
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Reduced dependence on imported energy sources (e.g. petroleum fuels, coal)

and rational use of all types of indegenous energy sources (e.g. biomass
fuels, natural gas, hyd;o-power, peat etc.)‘are the two main objectives of
national energy planning. Within this context the need for rural energy
planning as an integral,part'of national energy planning requires no

further emphasis. With a view to undertake integrated energy plannihg
process their is a need to understand the nature of inter-linkages of energy
sector with other!sectorg of national economy and the complex inter relations

to meet various end uses.” ‘ . i

A

1.3 Need for the Present Study

Because of location specific nature of supply and demand of energy resoufces,
‘rursl energy planning should be considered in a decentralized manner both
spatially as well as institutionally. There is a need for location specific
reliable data base to prepare rural energy plan based on decentralized
approach. The present study islaimed to generate some data in a specific

location of Bangladesh, whicﬁfmay be used for rural energy planning.

L e T e v



2.0 | LITERATURE SURVEY

A brief review of rural energy studies carried out in Bangladesh have been
presented in ‘the follewing sections with a view to decide the strategies for

the present study.

2.1 Biomass Fuels Consumption Studies

It has been mentloned in prev1ous chapter that more than 80% of the total

~ energy consumed in Bangladesh supplled by biomass fuel resources. Various
studlies carried out for assessing the consumption of biomass fuel resources
have been presented in Table 2.1. The table contains biomass fuels consumption
data obtained by both macro (GdB)1976: Tyers.1979) and micro (Briscd,1979F'
Hughart, 1979} Islad}19801 Douglas 1981; Quader and Omas)1982: Islam 1982)
studies. It may be observed from the table that the consumption of biomass
fuels estimated by different village energy surveys (micro studies varied
from 4.3 to 8.7 GJ/person/year. For the assessment of biomass fuel consumption
BEPP studies (GoB, 1985$)assumed specific energy consumption for rural
household cooking of food as 4)44 Gh/person/year (90%) and biomass fuel

- congumed at household 1e§el for crop Processiﬁg (eeg. paddy parbeoiling and
gur making) have been estimated separately as 0.49 GJ/person/year (10%).
Therefore, hiomass fuels used for to household ceoking {food cooking and

crop processing) wasj;stimated as 4.9% GJ/person/year.

It may be noted that the,>alues ef per-capita consumption of biomass fuels

- estimated by the prev1ous Studles (coB, 1976; Tyers, 1979; Brisco,1979, .
Hughart 1979, Islam, 1980 Douglas,j051, Quader and Omar, 1982, Islam 1982)

are the weighted average quantities of fuels’ consumed by the population of
the respectlve survey areas. It has been stated ‘earlier that in Bangladesh

. ‘a great majority of the total populatlon is living below subsistence level.
Therefore, the estimated values of weighted average fuel consumpiion probably
included the condition of below subsistence living. For planning purpose it
is appropriate to consider the various consumption parsmeters at least for
subsistence living condition. The use of weighted average specific energy

c onsumption data’wouid fail to highlight the actual energy need of the
population. Probably due to unavailability of specific energy consumption
data for subsistence living condition E=EPF study also used the co-efficient

estimated by Douglas (1981).

W



2.1.1 Regional Variation of Biomass Fuel Consumption

Regionai variation of-bioﬁass fuel_consumptiqn éstiﬁated by & country wide
survey (Douglas 1981) and different village energy surveys (Brisco 1979,
Islam 1980, Quader and Omar 1982, Islam 1982) have been shown in Table 2.2
It may be observed from the data of country wide biomass fuel survey that
per capita consumption was the lowest (2.95 GJ/year) in Region 2 and was
attributed to its location in é poorly forested areas. Considering the

methodological variations among the country wide survey (Douglas 1981) and

other village energy surveys the variation of estimated per capita consumgtion

between macro and micro surveys are reasonagbly comparable.

2.1.2 Variation of Biomass Fuels Consumption by Landholding SGizes

Variation of per capita consumption of biomass fuels according to landholéding
size quoted by Islam (1984) is shown in Table 2.4. It may be seen from the
table that per capita consumption of bicmass fuels decreases as landholdings
increase (5.4 GJ/year for 0.1 acre landholding size to 3.8 GJ/year for
landholding size of 7 acres:andlabove). Lower per capita fuel consumption by
higher landholding group has begn attributed to economy of scale of cookirng,
variation in type of food cooked by different landholding size, and higher
technical heat utilization efficiency of 'the type of fuel used by higher
income group hbuseholdg'(Douglaé 1981). Moreover this table reveals that per
capita consumption of the 1ow-grade bidmass fuels (résidues, twigs, leaves)
decrease with the increase of landholding. Per capita fuel consumption and

i1ts composition, however, also depend on specific location.

For a particular village in Rangpur district variation of per capita consump-
tion of biomass fuels according to landholding size estimated by Guader and
Omar (1982) is shown in Table 2.4. It may be seen from the table that per
capita consumption of total household cooking fuels increases as size of
landholding increases (6.91 GJ/year for landless to 16.9 GJ/year for
landholdings of 10 acres). Higher per capita fuel consumption by households
with larger landholdings may be attributed to higher amount of food cooked
ancd to increased fuel consumed for parboiling and ghur making. It may be

noted that per capita consumption of fuel for food cooking for landless




houséhold and household with 1andhold1ng slze of 10 acres varied from

6.64 GJ/year to 10.52 GJ/year respectively. Caloric food intake per person
also increases with 1ncrease of landholding size from 2 9 GJ/year (1,910
kcal/day) for landless to 5.8 GJ/year (3,800 kcal/day) for landholdings of
10 acres. Higher per capita food consumption by households with larger
landholdings may be due to better accessibility as well as to the system

of payment .to agriculture labours. In Bangladesh, agriculture labours .
traditibnally and predominantely are paid partly cash and partly with food.
The number of mealg Provided with part cash payment may vary from one to
three meals a day, depending upon the 1$cale and season. Per capita food
¢onsumption has been estimgted by dividing the yearly food Consumption
reported by the household by the number:of permanent household members.
amount of food consumed by casual labourers may contribute to the higher per
capita food conspmption estimate for larger landholders who employ them, and

lower per capita food in their own households (Islam 1984).

inother factor may contribute to the lower per capita food consumption
indicated for landless labourers. At the time of acutely scarce employment
within a village, they migrate temporarily to other v1llages or to an urban
area in search of jobs. Yearly food . consumptlon reported by the household
would nermally include only the amount consumed by them during their stay

in the village (Islam! 1980). L
\

Y

Z.1.3 Variation of Riomass Fuel Consumption fccording to Household Members

In four villages of Barisal district variation in Per capita consumption of
biomass fuels according to household members is shown in Table 2.5 {(Islam,
Morse and Soesastro, 1984), Tt may be observed from the table that less fuel
per Caplta is consumed as the number of persons Per househld increases. Thig
may be due to the benefit of economy of scale for cooking. Normally in poorer
famllles there are less number of people per household and in rich families
there are more number of people Per household. Tnerefore, comparatlvely -

richer household can harness the benefits of economy of scale.



2.2 | Commercial Fuel Consumption in Rural Areas

Similar to the use of non-commercial energy sources (e.g. biomass fuels),
different commercial energy sources are also in use in rural areas. However,
the proporticn of commercial energy used in rural areas is very small in

c omparison to the use in urban areas.

Major use of commercial energy in rural areas is the use of kerosene for
household lighting. In recent years due to expansion of rural electrification
programme electricity isAélsb used fdptlightihg in some rural areas. QOthers
uses of commercial energy in rural areas are in irrgation pumps and in small
rural industries. Diesel and electricity are used in these cases. However,
very small fraction of these energy sources are used in rural areas.
Indigenous natural gas is not in use in the rural areas due to non existence

of gas pipe net-work (Islam and Mahtab, 1985).

2.2.1 Commercial Energy for Household Lighting

Generally opeﬁ wigk lémps (Kupées) are used in rural households for
lighting.-lt was repofted by a rural energf study (Islam 1980) tha% in the
survey area 85% of lighting applianceslwere open'wiﬁk lamps (2.45 lamps/
lhousehold) and 19% hq}icane lanterns (0.57 Nos/household). In an Indian
rural energy study (ﬁSiBA 1978) fhelést%mated percentage of open wick lanps,
hurricane lanterns and b%hé}'lémp fypes used in the survey village was 76%,

N
19% and 5% respectively.' *,

The total consumptlon of energy for lighting depends on the number of

households, number of rooms per households and the duration of lighting per
night rather than per capita. In the BEPP study; it has been estimated that
in rural housenolds kerosene lamps are used on an average for three lamps-

“hours per night.

Kerosene consumpiion by different open wick'iamps (Kupees) and hurricane

Lanterns (climency) available in Bangladesh has been assessed through of

BEPP study and the results are shown in Table 2.6. At the rate of 3.0-4.,5
—~

lamps~hours per nignt, monthly kerossne consumpiion has been estimated as

0.42 gallon/household (0.83 GJ/household/vear). It may be noted that with
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the same kerosene consumption, the improved Kupee developed by BCSIR may
operate for 8-12 lamp-hours per night., The introduction of this kupee has

the prospect of either saving kerosene or else enabling light to be used
longer for the same ambunt of fuel. No informgtion was available to correlate
the luminosity and kerosene consumption by traditional kupees and the BCSIR
improved kupee. Users acceptance of the improved kupee will depend on kerosene
consumption, luminosity and convenience of handling this device compared to

the traditional devices (GOB 1985a).

In 1981, out of a total of 12,739 thousand rural households, only 2 thousand
had electricity cognections fﬁr lighfiné while the remainder used kerosene
for lighting. On the basis of O.42 gallon/households/year (0.83 GJ/householg/
year), the total consumption of kerosene for rural domestic lighting was

estimated as 229 thousand tonnes (GOB 1985a)s

According to BEPF, of the total fuel consumed in rurel households 97, 3%

was supplied by biomass fuels and used for ¢ooking and food Processing.

The remaining 2.7% was supplied by commercial fuels and was uged for
household lighting. In a rural energy study in Barisal district Islam (1980)
estimated that $2.7% of totsl energy consumed was supplled by biomass fuels
and 7.3% was supplied Dy kerOSeHE.

-

2.2.2 Commercial Enéréy for Ifrigation and Industries

/ '\ e N , )
Energy is needed in rufai %ndustries'in the form of high and medium
temperature heat, shaft Power and light. Both locally avsilable biomass fuels
and commercial fuels are uged for heating purposes. Shaft Power is obtained
Irom human and animal muscle power, steam engines‘using biomass fuels, diesel

engines and electric motors. <

The major problem in esiimating energy consumption is the lack of systematic
data on energy use in rural industries. Morsover, there iz also a problem
with:the definition of rural industries. Generaliy they are assumed to be

small cottage industries although similar industries are also 1ocated in urban
areas (e.g. bakery). On the other hand there are large 1ndustr1es located in
rural areas cOnsumlng biomasé fuels as the major source of energy, partlculaAl"
the agro-processing industries (e.g. sugar mills). In certain rural industries -
biomass fuel is supplemented or substituted by a commefcial fuel (such as

furnace 0il) to meet shaft power. 7 _ -

1
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i

In ag}icultural sector commercial energies have two type of use direct use
and indirect use. In one hand commercial energies (such as electricity and
diesel) are directly used for irrigation to increase agricultural produc tion,
On the other hand commercial energies (such as gas and electricity are
indirectly used for agricul tural Production through chemical fertilizer end

besticides.

P Rural Energy Consumption |,
The summary of various types of eénergy sources consumed in rural areas of
Banglaeesh in ﬁ981 as estimated by BEPP is shown in Table 2.7. The following

Observation may be made with reference to the data presented in the table.

i) 973% of the total energy was consumed for subsistence

purposes.

ii} Omly 27% of the total energy was used for productive purposes
of split 10% and 17% respectively between agriculture and’

indugtries.

iii) Of the total energy within the village area consumed 88% was
met from iocal sources and 12% was supplied from ouigside. The
latter gpmp;%sing kerosenb,-diesel,_electricity and fertilizer
which are vital for increasing agricultural production as well

as to provide biomass fuels.
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3.0 RESEARCH FROGRAMME

3.1- Concept of the Present Study

It has been discussed earlier that supply aﬁd demand of biomasgs fuels and
other sources of energy in rural areas are dependend on locatians. In BEPP
study for systematic asséésment'of biomass fuels the country has been divided
into four regions-(Fig. 3.1.1) on the basis of agro-climatic and hydrological
parameters. The regions afe south-east, south—west; no;th-east, north-west.
Although in BEPP study the supply of biomass fuels has been estimated
according to regions and districts, due to the absence of reliable location
specific data demand of biomass fuels has not been disaggrégated at the
regions and disirict level. It nay be observed from Table 3.4 that exceﬁt the
north-east region some village Energy surveyYs have been carried out in the

other three regions.

With a view to meet the data gap it was decided to undﬁrtake a village energy
study in the north-east - region. . '

]
/ v ’ i
_Althouzh rural electrlfagatlon has been\con51dered as a nationgl programme
for the delivery of conner01al energy in rural areas; no previous village
energy study has considered this aspect. It was therefore decided to extent

fie scope of present study to include an electrified village.

- e

Due to the availability of Iimited'résourceS-anditimé it was decided to
conduct the study in two closely located villag¥s of the north-east regions;

one electrified village and one non-electrified village.
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Table: 3.4

Summary of Village Energy Survey Locations

REGION OF BANGL ADESH

Reference South-east South-west North-east North-west

'Briscoe 1979 gomilla, )
Islan 1980 : K B;'rigal |

Guader-Omar 1982 s ) ) Rangpur
Islam 1984 Khulna -

*Present study 1986 ) Mymensingh

Note:

i
- f

South east: Comilla, Noakhali, Chittagong, Chittagong Hill Tracts.

South west: Kushtia, Jessore, Faridpuf; Barisal, Patuakhali.

*North east: Jamalpur, Mjmensingh, Sylhet, Tangail, Dhaka.
{0y o :

North west: 'Dinéjpu}, Rangpur,. Bogra, Rajshghi, Pabna.



1

3.2  Objectives

With a view to implement the concepts discussed in the previous section,

the present study has been undertaken to achieve the following objectives.

(a} To make a comparative assessment of energy situation (i.e.
" traditiomal and commercial sources) in an electrified and =&
non-lectrified village of the north-east region.

- . i
{(b) To compare the findings of ‘the present study with that of

previous rural enérgy studies carried out in Bangladesh.
(c} To generate data for rural energy planning.

(d) To identify policies ang strategies for planning and

development of energy resources for rural aress.

23 Research Metnodology

! L

The present study follows a methodology based on quantitative and qualitative
approach. The followiqg sfeps have heen followed to 6arry out the present

research work. -,
i

i
o PN
(a) Literature survey
. A

(b) Reconnaissance visit
(c) Preparation of questionnaires
(d) TField survey

(e} Processing and analysiqlof data.

2341 Literature Survey

A critical asgessment of tne availzble 1iterature on rural energy studies
carried out in Bangladesh has been presented in Chapter 2 with a view to
have a better understénding on the subject and to magke the comparative

assessfent with the findings of the present study.



3e3a2 Reconnaissance Visit

_For any village level . -survey familiarity with the survey area znd knowledge
about the socio-cultural practices of the survey population are considered

added advantages to collect reliable data.

Because of author's familiarity in 1"ﬁjmensingh district a reconnaissence
visit was undertaken in this district ang ultimately two villages (Baruka

and Chaknaju in Fulbarla and Mymenslngh Sadar Upazilag: -respectively) were

selected for t the purpose of the study.‘The locations of the study areas
are shown in Figure 3.1.2. Simultaneously contacts were established with
the local government officials, REB officials ehd rural elites of the
selected locations for secondary data and to solicit their co-operation

aznd support in c»onductlng the study.

2+3+3 DPreparation of Questionnaires

The following four sets of questlonnalres were developed for gathering
data. ' 3

3

i) Household questionnaire
ii) Rural Industry questionnaire

LRI 1 .! , " ] "- ‘ 3 ..-
iii) Mechanized Irrigation questionnaire

iv) Traditional irrigation questionnaire

The questionnaires were developed in computer coded format for rapiq
Processing and analysis of data.

Draft ouestlonnalre of each categorv was pre-tested in both the selected
villages. The author and the flbod 1nvest1gators were involved in pre- testing
the questionnaires. Then the final questionnaires were developed on the basis

of experlence of pre- testlng.

A brief description of each type of guestionnaire is presented in the
following paragraphs. As most of the informations were gzthered through

household guestionnaire a copy (english translation) of which is presented

in Appendix-a.
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FIGURE: 3.1.2 LOCATION OF THE STUDY AREAS
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5+3.3.1 Household quéstionnaire

Various information gathered through the household questionnaires were as
follows: socio-economic aspects, ownership of resources and their uses,
sources of energy, types of energy, consumption pattern of energy, cost of

energy, end uses of energy g food consumption.

3.3.3.2 Rural industry questionnaire

1
\

Information gathered through the rural industry'questionnaires were as
follows: name of fhe owner of industry, type of‘industry, primary and
secondary sources of income, number.of labour employed in the industry,
operating hours - seasonal and daily, financial sources for industry, type
of rzw mgterials used, sources of raw Daterials, type of fuel used, total

Produciion of goods and, market price of the produced goods.

3.3.3.3 Traditional irrigation questionnaire

The following information were collected through the traditional irrigation
questlonnalre. type of, 1rr1gat10n implements, number of implements used,
costs methoa of fabrlcgblon, Ownership of the device, operating hours per
Year, command area cqvergd for 1rr1gatlon, types of crops irrigated, costs
of irrigation. h \

AN

5.5.3.4 Mechanized irrigation questionnaire

-

Various information gathered through the mechanlzed irrigation guestionnaire
were as follows. type of irrigation device, number of device used, costs,
ownership of the device, operating hours per year, command area covered for
irrigation, fregquency of irrigation, type of irrigation unit uéed, type of

fuel used, scurces of power and, cost of irrigation incurred.
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3.3.4 Field Survey

Some of the important factors considered in implementing the field survey

are listed as follows:

(a)

(v)

{c)

(@)

(e)-

In order to facilitate data gathering on irrigation, field

survey was scheduled in dry season (January-February).

The author wés directly in%olved in the survey cperation and

. was assisted by 1nvest1vators 8—1n Baruka and 6 in_Chaknaju

village,

"

The supply and demand of energy resources are related to
socio-economic parameters. With a view to identify their effect,
it was decided to conduct a total census survey of all the
consumption units (e.g. households, industries, irrigation units
etc.) rather than a representative sample population of each

category.

It may also be mentioned thaf.for two villages man-day reguired

for total census survey and pfeliminary survey followed by
saﬂpllng and ac tual - survey probably would have been same. But

the former method that is followed in the present study provided

‘much detail information than *he latter.

Available time to carry out the field survey was considered
inadequate to include direct measurement of energy consumption
paraneters. The information were gathered on the basis of

Mmemory recall of the respondent.
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3.3i4.1 Data collection from Primary sources

Each head of households was approached with the household guestionnaire to
collect necessary 1nformat10n. With repeated efforts it was not possible to
gather information from all the households listed in Union Parishad Office.
The total number of household questiornaires filled in were 742 (74.8%) and
259 (80.2) in village Baruka and Chaknaju, respec tively.

The owners of rural industries consuming fuel energy were approached for
gathering information in 1ndustry questlonnalre. Total number of respondents

in the village Baruka were 9. There was no industry in village Chakngaju.

Data for mechanized irrigation questionnaire were gathered from the managers
of the respective irrigation device. Total number of filled in questionnaire
were 8y in the village Baruka. There was no mechanized irrigation device in

village Chaknaju.

The user of traditiomal 1rr1gat10n implements (e.g. swing-basket, doon) were,
- approached to fill tradltlonalrlrrlgatlon questionnaires. Total number of

filled in questionnaire were 254 and 96 in the village Baruka and Chaknaju

respectively. -f

{
3.3.4.2 Data collection from secondary sources

with the propgress of field survey in the selected villages the author also
gathered information related to thne present study from the local Union
Council and the Offlce oF the General Manager of Palli Biddut Unnayvan

Samittee (PBS)-1, Mymen51ngH

3.3.5 Participatory Observation

In addi{ion of various inférmation gathered through different guestionnzires
and local secondary sources the author also held discussions with landless
labourers, rural leaders, union council members, chairman and selected
respondents about the various. issues related to rural energy.'The experience
of these exercise have been cited in appropriate place 1n 1nterpret1ng the

survey results.

d
bo-ahe
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3.3.6 Processing and Data Analysis

For the purpose of computer analysis data from filled in questionnaire were
tabulated in c&mputer coded form. The data from the coding sheets were
punched into diskettes énd then verified by the author. a coemputer progranme
based on SPSS hed been developed by the author for processing and analysis

of data. There were 314 variables in the household questionnaire. The
variable name has Qeen coded and bresented in the programme under the control
card "DATA LISTY., These variables -that Jere not coded during the field survey
were coded and some of the pre-goded variables were . -recoded for the purposes.
The programme is presented in Aﬁpendix-B. This programme was then run on

. computer model iBM—B?O for necessary analysis. According to the requirement
fof the present study different freguency tables of the variables and cross
tabulation tabl%f were develéped through the computer programue. The result

of these analyiié have been presented ir Chapter 4.
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L.o STUDY FINDINGS

o Introduction

Before presenting the data on survey findings, a brief description about

the survey areas has been presented in this section on the basis of

secondary information. Hierarchical position of survey villages corresponding

to different administrative units of the country is shown in Fig. %.1.7.

The survey village Baruka (electrified) is one of the village of Fulbaria
Upazila. It is at a distance of 21 kilometres from District head quarter

and 3 kilometres from Fulbaria Upazila head quarter.

The survey village Chaknaju (non-electrified) is one of the village of
Mymensingh Sadar Upazila. The distance of this village from the District

head guarter (and also f{rom Upazila headguarter) is about 10 kilometres.

The two survey villages are located at a distance of about 16 kilometres
apvart from each other. Under the bresznt concept of decentrzlized
development, Upazila is considered as the planning unit for development.
Comparative profiles of Fulbarié and Mymensingh Sadar Upazilas have been
presented in Table 4.1.1 to provide a generalvidea about the survey

locations. Summary of observations about the two upazilas are as follows:

(a)  Mymensingh Sadar Upazila is more urbanized than Fulbaria

upazila as it is located in the district head guarter.

(b) Literacy rate is higher in Mymensingh Sadar upazila as large

number of educational insitutions are located. there..

Demographic and other socio-economic characteristics of the study areas and

their respective unions and upaziles have been presented in Table 4.1.2 to

Table 4,1.4 to provide a general idez about the survey locations. It may be

observed from the tables that there are no marked differences between the

data of the two survey villages except thst in Baruka village 34,79% of the

total population reported . -not working in comparison to 7.93% in Chalmaju

village (Table 4.1.4). This may be due to the variation of urbanization
Pattern of Fulbaria and Mymensingh sadar upazilas respectively. In latter
Case landless population might have better employment opportunity in the
disirict headquarter.
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|

Detail tabulated data on survey findings have been presented in pppendix-I
reference to each subsection. For the .same type of information data on
village Baruka (electrified) and Chaknaju fnon-electrified) have been
indicated by (b) and (c) respectively on the data tables. Summary of
information showing the Eomparative data of the two sutdy villages have been

Presented in the text.

4.2 Demographic Information
LT - ‘.

Distributioﬁ of population according to age group is shown in Table 4.2.4
(summerised from Table 4.2.1). It may be noted from'the table that in both
the villages more than fifty percent of total Population was in the age
group of 0-19 years. Data on distribution of family size according to
landholding size are shown in Tablé 4.2.2 aad the sumiary 1s presented in
Table 4.2.BE. FPercent dis:iributions of hcuseholds in both the villages are
similar to that of the data obtained for Mymensingh District by Housing
Census, 1973 (GOB 1382). _
) o . i
i3 Socio-Economic Conditions .

T or

- = b

:Ill L ——

In the present study rhral households have Bgen cléssified into three
Categories namely: nucaéqs family; extended family and combined family. A
nuacleus family consists of husban&, wife and children. An extended family
congists of the members included in nucleus family and the parents of
husband. In a combined family, members include husband-wife; children;
parents, brother and sisters of husband. Data bresented in Table 4.3.4
(summarized from Table 4.3.1) indicate that.majority of the households in

both the villages was nucleus family.

Distribution of households according to the size of cultivated land is shoym
in Table &.3.2 and ths summary informations about the two villages are shown
in Table 4,3, B. It may be’observed from Table 4.3.B that percent of landless
households was less in Baruka Village {(23.5%) in comparison to Chaknaju
(39.0%). However, it has been discussed earlier (section 4,1) that 34 ,79%

and 7.93% population of the respective villages reported as nor working.
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1 ' .
Table 4.2.A
Population Distribution by Age Group

. -Age 1in Years

0-9  10-19 20-29 30-39 4o-49 504+

Village ( Percent)
Baruka 31.7 19.3 17.6 11.8 9.8 9.8
Chaknaju 31.5 = 20.2 58.6 ' 11.8 9.6 8.3

Detail data are in Table 4.2.7 (Appendix-I)

Table L.2.B

Distribution of Family Size

Number of Person Household

1 2 3 4 5 6 7 8. 9 10+
Village , o ( Percent)
Baruka 0.9 9.3 15.1 14.8 17.4 12.7 11.9 5.9 5.k 6.6
t \ ) N .

Chaknaju 0.8 10.4 \14.7 18.5 16.6 15.1 5.k 4.6 6.9 6.9

Detail data are in Table 4.2.2 (Appendix-TI)
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Table L*.B-A

Type of Families

Type of Family in Fercent

Village Nucleus* Extended Combined
Baruka 85.3 . 12.5 2.2
Chaknaju 87.3 ' 10.4 2.3

Detail data are in Table 4.3.1 (Appendix-I)

Table 4.3.B7

Distribution of Households According to the Size of Cultivated Land

Size of Cultivated Land {acre)
Landless 0“0.5 0.5'1 1-1.5 1-5"2.o5 205""?-5 705'!'

Village I Percent Household
Baruka 23.5 °  53.8 148 3.b 0.9 0.5 3.1

Chaknaju 39.0 - 38.6 13,5 4.6 0.k 0.5 3.5

Detail data are in Table 4.3.2 (Appendix-I)



o

Data presented in Table 4.3.B and Table 4.3.C do not indicate any
significant difference -in the destrlbutlon of households according to the

size of cultivated and own land respectlvely.

Distribution of households “according to annual income and the 51ze of
cultivated land is shown in Table 4.3.3 and summary data on household inc ome
are shown in Table 4.3.D. Data presented in Table 4.3.D do not indicate any
significant dlfference between the villages in the distribution of households
according to annual income, In both the willages maJOrlty of the households

(55%) was in the income group of Tk, 6000-17, 9995ﬂ

Distribution of family size, cultivated land and homestead land is shown in
Table 4.3.E. It may be observed that in both the villages.family size
increased with the increase in landholding size upto 7.5 acres then decrease
at landholding size gzreater than 7.5 acres. It may be that at higher

landholding size part of the family members live in nearby urban areas.

Land is the basic means of productlon in rural areas prov1d1ng food, fodder,

fuel, building materlaIS, 1ndustr1a1 raw materlals etc. Most of the productlve
act1v1t1es are land based and carrled out for subsistence 11vlng and there is
very limited cash transactlons o;,consumnable items: Because of these reasons
land is considered as /a better soc1o—economlc indicator than reported ‘income

{(which is less reliable) for analysls of data.

Because of the existence of share Cropping and leasing system size of own
land fail to reflect -the dynamlcs of . land based productive system related to
supply and demand of energy sources. In_thls background operational
landholding (cultivated land = own ‘land + sharecroppiﬂg or leasing) has bgen

considered for further analysis of data.

It may be observed from Table 4. 3.F that distribution of households according
to prlmary and secondary occupation are similar in both the villages.
Percentage of populatlon hgv1ng primary occupation as labourer in Baruka and
Chaknaju villages are 24% and 33,0 respectively; which are similar to that
0f the percentage of landless population in those two villages (23.5%

- 39% respectively) as shown in Table %,3.B.
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Table L4.3.C

Distribution of Households According to the Size of Own Land

Size of Own Land

Village Landleﬁs 0“005 O..5-1 1-105 1-5-205 2.5-705 ?.5+
Percent Households

Baruka 2k.7 54.9 11.5 4.3 1.1 0.7 3.0

Chaknaju 42,9  35.9 ° 12.0 - 3.9 1.2 0.8 3.5

Detail data are in Table 4.3.2 (aAppendix-I) -

Table ]‘1’03.D

Distribution of Households According Annual Income

Annual Income in Taka
G~5999  6000-17999  18000-29,999 30,000-59,000 60,000+

Village { . Percent Households
i
Baruka 10.1 \55.1 T 21.h 11.5 1.9
4 _
Chaknaju - 17.8 ' 55.2 15.4 T 100k 1.2

Detail data are in Table 4.3.3 (Appendix-I)
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Distribution of Family Size, Cultivated and Homestead Land.

Village: Baruka

Farm S8ize (Acres of Cultivated Land)

S
x

Description Landless 0-0.5 0.5-1 1-1.5 1.5-2.5 2.5-7.5 7.5+ Total
Number of household 174 399 110 25 7 4 23 742
Number of Person 776 2024 816 ' 217 73 40 9 - 4036
Family Size ,
(Person/household) hos5 5,07 72.41  8.68 10.42  10.0 3.917  5.44
Cultivated land
(acres) 0 78.07 76.24 29,98 11.78 13.79 174.8 384,66
Homestead I.and
(aCreE’ L"-BS 13-73 5-?1‘"" 1-5 0-56 0-2 3.43 29-55
Village: Chaknaju. , - i
Description Landless 0-0.5 0.5-1 1-1.5 14.5-2.5 2.5-7.5 7.5; Total
Number of households 101 100 35 12 1 1 S 259
Number of Persons 452 501 268 119 6 10 33 1389
amily Size
Person/household) b b7 5.01 7.65 9.91 6.0 10.0 3.56 5.36G
Cultivated Land
(acres) ' 0 - 18.68 25.77 14.57  1.58 hoaz e8.4 133.13
Homestead Land
(acres) 2.43 2.9 1.8 0.90 0.13 0.07 1.47 9.72
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Distribution of Population According to Primary and Secondary Occupations

Village Baruka

Village Chaknaju

Occupation Primary Secondary Frimary Secondary
Number % Number % Number % Number %
Agriculture 426 57,4 71 Y'9.6 109 42 .1 23 8.9
Business o 7.0 150 20.2 30 11.6 34 13.1
Service k2 5.7 28 3.8 11 k.2 3 1.2
Farm Labour 150 20.2 68 9.2 69 26.6 33 12.7
Cther Labour 28 3.5 105 14,2 17 £.6 8 3.1
411 crafts 36 4.9 20 2.7 20 7.7 2 0.8
active - '
Unemployment 3 0.4 3 0.4 20 0.4 i& 3.0
Inactive 5 0.7 " 0.5 2 0.8 0 0
Total 742 Lu4g 60.5 259 100 111 42,9

100




4,4 ° Housing Condition

Distributien of hbusebolds-according to number of dwélling units and
landholding size is shown in Table 4.4.1. It may.be observed from summary
Table 4.4.4 that in both the villages majority of the households had one
dwelling unit. ' |
It was observed during preliminary survey that some of the dwelling units

had more than one room. The use of illuminating devices areé related to

number of rooms ratherrthaﬁ dwelling uni'ts. Distribution of households
according to number of living rooms and landholding size is shown Table 4.4.2.
It hay be observed from Table 4.4.B that majority of households in both the
villages live in single room accommodation. Proportion of single room

households in Mymensingh district estimated by the Housing Census of 1973 was

43% and the data for single room households obtained ir the survey villages
are much higher (66% in Baruka and 79.5% in Chaknajuj than the housing I
census.

| R
.Distribution of households by the type of roofing materials and landholding
size is shown in Table 4.4.2 and data for the two villages are summarised in
Table 4.h.G. It nay be:Obsérved from Table 4.4.C that majority of households
(54.h% in Baruka and 5%% in Chaknaju) ;n both the viilages are having roofl
made of straw and 1ea€es; Accroding to ﬁbusing_Census of 1973, in Mymensingh
district proportion of hbuseholds having straw and C.I. sheet roofing
materials were estimated as 61% and 37% respectively. It may be noted that
in Bangladesh lot of biomass materials are used as building mgterials; which
at the time of replacement are used as fuel.

s

Distribution of households accordln? to sources of drinking water is shown
in Table 4.4.3. It may be onserved from .the summary Table 4. 4.D that majority
of the households (88% in Baruka and ?? 6% in Chaknaju) use drinking water
from hand tubewell. Percent of household having potable water in Baruka and

Chaknaju were reported as 59.6% and 50.8% respectively (Table 4.1.3).

Distribution of households accorﬁing to the number of sepafate'kitchen other
than the dwelling unit is shown in Table 4.4.E. These data -may be useful in

deciding strategy for the introduction of improved stoves.
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Table: 4. 4.4
Number of Dwelling Unit.

Number of Dwelling Units
Village 0 CoA 2 3 L 5 9
(percent households)

Baruka - : 0.5  84.5 13,1 % 1.3 O.b 0.1 -

Chaknaju 0.8 76.4 15.1 6.2 0.8 0.4 0.4

Detail data are in Table 4.4.1 (Appendix-I)

Table: 4.4.R

Distribution of HouseholdsiAccording to the Number of Living Roocms

Number of Living Rooms

Village 1 2 3 L o+
4 ° " .
' (Percent. Households)

Baruka 66.1 28.4 4.4 0.5 0.7

Chaknaju -  79.5 13.5 3.5 . 1.9 1.9

Detail data are in Table 4.4.2 ( appendix-I )
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Table: 4.4,
Type of Roofing Materials Used in Dwelling Units

Type of Roofing Materials

Village Straw and Corrogated Cthers

_-Leaves Iron Sheet

(Percent Households)

Baruka sS4 4 45,3 C.3

Chakmaju ' 56,0 . 3., 0.8

Detail data are in Table M.M.BZIAppendix-I)

Table: 4,.4.D

Sources of Drinking Water Used in the Villages

i

Source of Drinking water

Deep

Village .-Pond or - Mud Pucca Hand
: River .  yell Well Tubewell Tubewell
: é , .
Baruka ' [N A AR 883.0 0.7
Chaknaju 17.8 2.3 2.3 77.6 0.0

Detail data are in Table 4,4.4 (Appendix-I)

Table: 4.4.E o . ST

Distribution of Kitchens

Village . Number of Separate Kitchen
: 0 1 2
(Percent Household) -

Baruka - 11.7 §7.6 0.7
Chaknaju . 25.5 73,4 1.2




L.s5 Tree Resources

It hﬁs been discussed in Chapter 2 that tree resources grown in rurgl areas
Play an important role in providing biomass fuels. Various information

related to tree resources of the study villages have been presented in this
section,

In rural areas traditionally mul tipurpose trees are grown in privately owned
homestead areas. Distribution of tree resources according to size of homestead
land is shown in Table 4.5.1. Maximum size of the homestead land is O, 5 acres
and number of trees per h0useholds increases with the increase in sigze of
homestead areas. The bresent estimate provides an approximate idea about the

number of trees but it does not indicate about the size of trees,

In both the villages, Baruksa and Chaknaju, majority of the trees were fruit
trees (61.3% znd ?1.4%)re5pective1y. The total number of trees per household
in the study villages (10.1 and 13.4 in Baruka and Chaknaju) are less +than
that estimated by Brisco (1979) in Comilla distric: (4O trees per r household)
and by Islam (1980) in Barisal district (51 trees per household). the
latter study higher numbﬂr of trees were due to the existénce of guava
orchard in the surij area,

It may be noted from fablo L.5,1 that in Baruka v111age 93% households were
in homestead 1and area category of 0.005 -~ O 1 acre and owned 91% of the
tree resources. In Chgknaju v111age under the same landholding category 93%
households owned 93% trees. It is 1nterest1ng to noue that the tree resources
are uniformly distributed among different hoqsﬂholdu. It confirms the
cultural practlce of growlng trees by all rural ‘households observed by the

au*hor durlng the field - survey.

In the absence of dats on homestead land area and in consideration to the
Practice of growing some trees around farm land distribution of tree resources
is also considered according to the size of cultivated land. For the present

5 tudy these data are shown in Table 4.5.2, 1t may be- noted from the table

that in both the villages the proportlons of tree resources owned by landless
households were more than, thelr proportion among the total households. In

Baruka villages upto the landholding size of 2.5 acres, "96.7% households
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Table: 4.5,
Type of Trees in Study Villages

_ _..‘Type of Trees
Villages Fruit’ Fuelwood Timber Total
(Number of Trees/households)

Baruka 6.19 3.9 0.00& 10,09

Chaknaju 9.60 3.74 .10 1344

Detail data are in Table 4.5.7 (Appendix-I)

Table: 4.5.B

Distribution of Tree Cc-efficients According to the Size of Zultivated Land

Farm Size '(Acres of Cultivated Land)

.Description Landless 0-0.5 0.5-1 1-1.5 1.5-2.5 2.5-7.5 7.5:

Total
Tree/acre of B 277.98. 280.49 278.21 393.31 169.64  638.50 3.21 ’:7
homestead area 316.07 k483.86.475.08 453.54 250.0 181.82  6.13 .
_Tree/Person B 1.57 1.90 1. 96 2.71 1.30 3.0h G.12
c 1.70 2.81  3.20 3.45 5.5 1.2 G, 27 s
Tree/Household B 6.99.. 9.64 1L.55 23.55 13.57  34.0  0.68 5
¢  7.6C 14,09 24,5 34,156 '33.0 12.0 C.99

B~ Baruka , £~ Chaknaju

v -
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owned 97.5% trees. in Chaknaju village upto the same landholding group

(2.5 acres) 99,.44% households owned 96.1% trees. The uniform distribution

of trees resources Observed in the study villages is contrary to the findings
of Brisco (1979) ir Comilla district where it was reported that 16%
households owned 80% of trees.

Distribution of different co-efficient of tree resources with respect to
homestead area, number of persons, number of househlds according to the size
of cultivated land is shown in Table 4.5.B. These data may be used for

Planning and development of tree resources in rural areas.

L6 Land and Crops

Distribution of cropped areas according to the size of cultivated land is
shown in Table h.6.4. It may be observed from the table that in both the
villages major portion of reported cropped land was used for growing food

crops. -\ , .

Distribution of dlfferent type OL crops and crop residues as reported by the
respondents is shown 1n Table h 6.2 and b4.6.3 respec tively. It may be noted
that the data presented in the tables indicate the guantity of product by
different category of hoﬁseholds. Due ﬁo insufficient information about the
ownership of resources and crop sharing arrangement it was not possible to
ascertain the guantity of products actually available to the reépective
group of households. On total household basis the guantity of food grain
produced in Baruka and Chaknaju villages were 1152 kg/household/year
(é1gkg/person/year) ﬁnd_ 674 kg/household/year (126 kg/person/year)

" respectively.

0
L o

— C T‘%ﬁ/

'l



37

b7 . Livestock Resources

In rural arg&s of BangiAdesH cattle population play very important role in
providing draft power needed for land preparation, crop threshing, and
tfansport. Dung . available from livestock resources is used as manure and
fuel. Information about the livestock resources are presented in this

section.

Dlstrlbutlon of total 11vestock reaources and adult Cattle (bullock + cow)
are shown in Table 4,7.1 and Table 4,7, 2 respectively. Avallablllty of
bullock and adult cattle per acre of cultivated land is shown in Table bo7. 4.

Houseﬁblddistribution of different-types of livestock resources is shown in

Table 4.7.3 and is summarised in Table 4,7.B.

Distribution of the size of the adult bullock by lendholding size ig shown
in Table 4.7.4 and is summarised in Table 4.7.Ce.Data on distribution of adult
cow are shown in Table 4,7.D. _

C '
Distribution of usage of own draft animal and hired draft power are shown in
Table 4,7.5 and Table 4.7.6 respectively. Sumhary informations are shown in

Table 4.7.E and 4.7.F respectively.

Seasonal distribution of shortagé of draft power is sghown in Table 4.7.7.

It may be observed from the table that in both the study villages most of the
households (80%) in. the landholdlng category upuo 0.5 acres reported the

_ shortage of draft power in both the seasons. It indicates that the resources
available to this category of household is insufficient to maintain animgl

for draft power.

Individﬁal households practiced different strafegies in meeting seasonal
.draft power shortage were: hire (cost -of bullock power in terms of days is
paid in cash), exchange (receiver péy back the cost of bullock power by
_alloﬁing to use his own bullock power at another time);ipurchase (purchase
of newrbullécks pérmanently'or for a particuiar season), lending (borrowing

of bullock power, cost may be paid in kind).

i
!
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Table: 4.7.4
Availability of Draft Power

Village Number of adult animals per acté of land r\
" Bullock Cow Cattle (fkmhumbﬁlhﬁ
Baruka T 0052 - v 1.2 1.72
Chaknaju 0.75 . 0.83 1.58
Detail data are in Table 4.7.2 (Appendix-I)
Table 4.7.B T
Household Distribution of Livestock Resources
Village !z ‘Iﬁumber of:animals per household

. ) . ! . . : . -

" - Adult. - LAdult Adult Goat and
Biz‘llock "Cow Cattle Sheep

Baruka 0.27 0.62 1.8 0.69
Chaknaju - 0.39 - o.43 1.10 0.27

Detail data are in Table 4.7.3 (Appengdix-I)
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Table: 4.7.C
Distribution of Size of adult Bullocks

Number of adult Bullocks

Village 0 1 2 3 b
‘ {Percent household)

Baruka 83,7 7.5 7.5 - 1,2

Chaknaju 75.3 12.9 9.7 0.8 -

Detail data are in Table 4.7.4 (Appendix-I}

[
T
!

.Table: 4,7.D .
Distribution of Size of adult Cow

-
1

f
1

N
a4

‘. ,f Numberfbf Adult Cows -
5 ' . - ’

Village 0 1 2 3 4
- (Percent household)
0.3 0.1

Baruka  57.7  25.9 14,0 1.6 0.4

Chaknaju 70,7  18.1 9.7 0.8 0.8

M



Table: -4.7.E

Usage of Own Draft Animals

Village Usage of Own Draft Animals (No/household)
Land Paddy T;ansport
Preparation Threshing
1
Baruka 0.85 . 0.80 - 0.003
Chaknaju . 0.69 0.39 0

Detgil data are in Table 4.7.5 (Appendix-I)

Table 4.7.F ! 7
Usage of Hired Draft Power

/ * Usage of Hired Draft Power
Vo A :
) g "’Bpllock days/household/year

.Land ' Paddy Transport
- Preparation Thershing
Baruka L 10.31 5.86 0.01
Chaknaju C O 6.62 . 2.05 0

Detail data are in Table 4.7.6 (appendix-I)
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}
Distribution of strategies in meeting draft power shortage by landholding
size is shown in Table 4.7.8 and is summarised in Table 4,7.G. As capital
investment was necessary to purchase new bullocks,a-very small number

households practiced purchase of bullock to meet the shortage.

Distribution of thelSize of cattle heads by landholding size ig'Shown in

Table 4.7.9 and is summarised in Table 4.7.H. Dung available from four or

more heads of cattle ig necessaryfto operate.a family size.biomass Plant.
It may be noted that only 6.7% of total households in both the villages

had wmore than four heads of cattle.

L.8 Consumption of Riomass Fuels

Consumption of different type of biomass fuels for household cooking in dry
and wet seasons according to the size of cultivated land is shown in Table

4.8.1 and summerised in Table 4.8.3 and Table 4,.8.B.

Perca;ita consumption of biomésE fuels in Baruka (7.79 GJ/year) and Chaknaju
village (7.51 GJ/year) o wefefhigher than the previous value estimated in
Table 2.2 (Islam ﬁ984) for Mymensingh region (k.49 GJ/jear). Such variation
may be due to 10catiop'specific nature of the.presenf étudy.
It may be noted from Taﬂle'h.B.B that percapita consumption of biomass fuel
increases as the size of landholding increases. However, Percapita consumption
of biomass fuels in study villages by different landholding groups was less
thaﬁ that estimated in Shakua village of Rangpur district. In shakoa'village
consumpfion fof landless and houéehoid with iandholding size - of 5-10 acres

were 6,91 GJ/year and 13.59 GJ/year respectively (Quader'and Omar 1982).

In Baruka village bpercapita consumption of biomass fuels in landless householgd
{5.76 GJ/year) was 74% to that of the ;éighted average consumption.(?.79 GJ/
year) estimated on the basis of total population. In Chaknaju village
consumptibn_rating in landless househoidé was 80% to that of the average value

(7.51 GJ/year). )
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Table: 4.7.G
Methods for Meeting Draft Power Shortage

Method Followed to Meet Draft Power Shortage

(Percent of Household)

Village
’ Hired Exchange Purchase Lending
- ' ) -\ .
Baruka - 32.2 20.7 0.8 11.6
Chakngju 10.0 10.4 - 0.8 26.6
Detail data are in Table L,7.8 (Appendix-I)
Table: 4.7.H i
Size of Total Cattleheads
Village i Number of Total Cattle > _
‘¢ s 2 L3 b 5 G- B4
' (Percent household)
Baruka 49.2 15.6 20.4 8.0 3.1 1.6 0.7
Chaknaju 55.6 1.3 5.1 8.5 2.7 1.2 2 0.8

Detail data are in Table £.7.9 (Appendix-T)



43

Table: 4.8.4 .
Type of Biomass Fuels

Type of Biomass Fuels Total
Village Fuelwood Twigs & Straw Husk Jute Others weighted
Leaves Stick - Residues . average
(GJ/person/year)
Baruka 2.52 2.0 .19  1.16 0.9 0.02 7.79
{(Percent) (32.3) (25.7) (15.3) (1b4.9) (11.6) (0.2) (100.0)
Chaknaju 1.b6 3.58 0.83 0;68 0.92 0.03 7.51
{Percent) (19.4) 47.7) (117.1) (9.1) {(12.3) (0. 4) (100.0)

Detail data are in Table 4.8.1 {Appendix-I)

. Table: £,5.8

Use of Biomass Fuels by Landholding Size

Farm sizel(Acres of Cultivated Land) Total
Village Landless 0-0.5 0.5-1 1-1.5 1.5-2.5 2.5-7.5 7.5+ :3252;:0
(GJ/person/year)
Baruka = 5.76 8.53 - 8.4 8.k 6.77 9.54 8.7  7.79
Chaknaju 5.99 8.61 . 9.19 7.57 6.09 6,47 6.01  7.51

Detail data are in Table 4.8.1 (4ippendix-I)
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Distripution of biomass fuels according to supply sources (own, gathered,
purchaéed) and the size of cultivated land is shown in Table 4.8.2 and the
sumnary of the proportion of fuel purchased in two villages is shown in
Table 4.8,C. Generally it is believed that ir rural areas biomass fuels are
non-commercial commodity. Data in Table 4.8.C indicate that landless
households with their meagre income are to purchase higher proportion of their

fuels in comparison to higher landholding group.

Distribution of biomass fuels acco;ding to usages (food cooking, parboiling,

. other usages) is shown in Table 4.8.3. Percent of fuels used for food cooking

is shown in Table 4,8.D. It may be observed that in comparison to higher

landholding group, landless population consume higher‘proportion of biomass

fuels for food cooking, In higher landholding group in addition to food cooking

biomass fuels are also used for parboiling paddy, maklnb Ghur, prevaration of

animal feed and to make hot water for washing clothes,

1t has been reported in previous study (Islam, Morse angd Soesastro 198L4)
that due to the benefit ofleconoyy of scale of cooking the per capita
consumption of biomass fuels decreases with the increase of the number of
hoqsehoid members (Table 2.5). The fiﬁding of the present study shown in
Table 4.8.E.are also similar in nature. Data Presented in the table also
indicate the variationm 1n _per Caplta consumptlon of blomass fuels according
to the increase of cultlvated 1and (see also Table 2.3 and Table 2.4).

+

L.9 Consumption of Kerosene and Eleciricity

Distribution of kerosense consumption for cooking and lighting is shown in

Table 4, 9 1 and summary of kerosene consumptlon of the study village by

1andh01d1ng and by usage are shown in Table 4.9.4 and Table k.9.B respectively.

It may be observed from Table #.Q.A that in both the villages consumption of
kerosene per household increase with the increase in landholding size. Average
consumption of kerosene per household in Rarukz and Chaknaju village were
estimated as 23.371 kg/year (1.07 GJ/year)  and 38.62 kg/year

(1.78 GJ/year) respectively. Estimated consumption of kerOSene 1n the present
study is higher than the estimate made by BEPP study (0.83 GJ/vear) and 1lower
than the estimate by Islam (1980) in a rural area of Barisal district (7.2 GJ/

household). In both the villages kerosene was mainly used for lighting
(Table 4.9.B).
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Table: 4.8.C

Proportion of Biomass Fuels Purchased

Farm §ige

Village Landless 0-~0,5 0.5-1 1-1.5

1.5=2.5 2.5-7.5 7.5+

(Percent of total biomass fuels purchased)

Baruka ¢ 27.19 10.31 £.60 6.06

4 .
Chaknaju 23.10  13.22 10.85 7.07

3.10  5.00 11.15

0.0C0 15.00 15,11

Detail data are in Table 4.8.2 (appendix-I)’

Table: 4.8.D
1
Biomass Fuels Used for Food 'Cooking

. . f 77 Farm Sigze (Acres of Cultivated Land)
Village Landless 0-0.5 0.5-1 1-1.5 1.5-2.5 2.5-7.5 7.5

{ o s ' L . .
/ ;\,(Pgrcent/of biomass fuels used for food cooking)

N
Baruka go.0 67.0  66.0 £7.0

68.0 92.0

7?'0 69-0 80.0

Chaknaju 92.0 - 68.0 63.0 60,0

Detail data are in Table 4.8.3 (appendix-I)
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Table: 4.8.E

Consumption of Biomﬁss Fuels According to Family Size and Size of Cultivated ILand

Family Sigze Landless

Farm size {(Acres

of Cultivated Land)

7.5+

9%

0-0.5 0.5-1 1-1.5 1.5-2.5 - 2.5=7.5
Number of (GJ/person/years) _
E:;gz:;ld b c b c - b C b c b C b C b 'c
. 20.06 3.76 12.49 - - - - - - - - - 10.26 -
2 '~-9.50 9.70 13.99 1k.20 11.89 45.6 - - - - - - 13.06 9.21
3 7.29 6.95 11.72 11.11 15.55 -~ 10.63 - - - - - 9.21 4.59
4 6.13 5.59 8.6L 8,23 14.60 9,45 15.3 - - - 21.03 - b7 4,23
5 5.26 5.13 7.67 8.15 9.95 11.18 - - 6.96 - . - - 4,36 10,7
6 .62 L.49 7.55 7.1% - 9.01 8.55 9.95 7.82 - 6,10 - -3.03 3,03. 3,46
7 L.69 L.15 5.26 5.69 7.36 6.79 13.42 - 6.39 - - - h.a?ﬁ -
8 2.85 2.89 s5.42 7.0 6.86 8.25 7.30 16.78 = - - - 4,51 =
9 .43 2.39 4,95 8.54 6.70 9.01 8.57 6.18 9.76 - - - - -
S0+ 2.72 2.81 5.23 3.99 5.81 6.13 6.39 kL, 47 5,43 - 8.56 6.47 - -
weighted  5.76 5.97 8.53 8.61 8.4 9.19 9.1 7.57 6.77 6.09 9.54 6.47 8.70 6.01
Average

' For Village Baruka (b) Weighted Average Consumption = 7.

For Village Chakhaju (c¢) Weighted average Consumption =

79 GJ/person/year.
7.51 GJ/person/year.



Table: 4.9,4
Household Kerosene Consumption by Landholding Size

, Farm Size (icres of Cultivated Land) Total
Village Landless 0-0.5 0.5-1 1-1.5 1.5-2.5 2.5-7.5 7.5+ weighted
h {(kg/household/year) average
Baruka 9.1 23.09 32.46 26.19 27.19  32.18  15.58 23.31
Chaknaju 31.65 37.17- 52.9% 67.18 55.98 61.98 23,64 38,62

Detail data are in Table 4.9.1 (Appendix-TI)

Table: L.2.B _ B

Household Kerosene Consumption‘by Usage

. ~

Usaéq‘kg/household/yr (%)

Villagze Cogking ' Lighting ~ Total
Baruka 0.4 (1%) 232.17 (99%) 23.3%7 (100%)
Chaknaju’ 153 (W) 37.09 (96%)  38.62 (100%)

Detail data are in Tabléﬂﬁ.9.1 (Appendix-I)

li'
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For the electrified village (Baruka) domestic use of gléctricity for cookiﬂg
——

and lighting is shown Table 4.9.2. Distribution of households according to
the type of fuel use for lighting is shown in Table 4,9.2 and the summary

is shown in Table 4,9.C. It may. be noted from Table h.9;C that in the
electrified village 28% of households used electricity for lighting. But
probably due to uncertainity in supply of electricity ail most &ll the
households also reported the use of kerosenme for lighting. Because of partial
substitution of kerosene in some hougeholds, average percapita consumption
of kerosene in electrified village was less than that of non electrified

village (Table 4.9.B).

Distribution of households according to type of fuel used for cooking is
shown in Table 4.9.4 and summarised in Table 4.9.D. It may be noted that
biomass fuels were the main cooking fuel for all the households. In Baruka
and Chaknaju 1.3% and 12% households respectively also reported the use of

kerosene for cooking. In Baruka 2% household used electricity for cooking.

4.9.1 Pattern of Electricity Use in Mymensingh PBS~1

It has been mentioned earlier that the study village Baruka is located within
Mymensingh PBS-1. Available informafions from local office of the Palli
Biddhut Dnnayan Samity about the pattern of electricity consumption in
Mymensingh PBS-1 and in the study village (Baruka) have been presented in
this section., Electrical distribution network of Rural Electrification Board

in Baruka village is shown in Figure 4,9.1.

The Mymensingh PBS-1. was energised in March 1983. The pattern of electricity
use in Mymensingh PBS=1 has been reported as in Table 4.9.E.

Tﬁe.pattern of electricity consumer connections in Baruka village in 1984,
1985, 1986 have been reported as 166, 19,2 respectively., The distribution of
total 187 consumers in the electrified village has been reported as follows:
Industry:~ 1 (0.5%), Agriculture - 3 (1.6%), Commercial - 12 (6.4%) and
Domestic ~ 171 {91.4¥). It may be noted that majority of the consumer had
been in the domestic category. The number of households having electricity
connections estimapted by the field survey was 202. It means that more than

one household was connected under one metre.

ool
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FIGURE | 4.9.1

ELECTRICAL DISTRIBUTION NET WORK OF REB IN BARUKA
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Table: 4.9.C _
Distribution of Households by Type of Fuel Used for Lighting.

Village Type of Fuel Used by Number of Household
Kerosene Electricity
Baruka ; 736 ' 210
99%) - | (28%)
Chaknaju . 259
(100%)

Detail data are in Table 4.9.3 (Appendix-I)

Table: 4.9.D

Household Distribution: According to Type of Cooking Fuels

§ .Type of Fuel Used by Number of Household

Village.. ! ?iomass'f . Kerosene - Electricity
: L .
Baruka _.K?ﬁa ; . 10 ' .13
| (100%) © (1.3%) BNED)
Chaknaju - . - . 259 30 -0
(100%) (12%)

Detail data are in Table 4.9.4 {(Appendix-I)



Table: 4.9.F

Pattern of Electricity Use in Mymensingh FB5-1

!

Type of Consumers Percent of Consumption
Flectricity

1984 - . 1985
Industry 3 t23
Agriculture 10.80 . - 25.34
Commercigzl k.o -10.28
Domestic . 32-?0 . < 9,36
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4,10  Fuel Consuming Apppliances

It hes been discussed in previous section that in rural areas most of the
energy is consumed in househld sector for cooking and lighting. This section

deals with information on fuel consuming appliances.

It mey be seen from the Table 4.10.171 that four different types of cooking
stoves and burners (one-mouth, two-mouth, ﬁovable, kerosene cooker) were
used for cooking_burposes..ln»dry season total number of stoves used in
Baruka village was 1147 out of which 9?{ (84.7%) were of one-mouth type and
143 (12.5%) were of two-mouth type and the balance were of other types. In
Chgknaju village distribution of one-mouth and two-mouth stoves were 93% and

4% respectively.

Distribution of cooking stoves used in wet seasons is shown in Table %4.10.2.
In Baruka and Chaknaju village distribution of one mouth stove were &7% and
95% of total stoves used in the respective village.
| o

- Seascnal use of cooking stoves éy.landholding ana type is shown in Table
4.10.4 and Table %,10. B respectlvely. In Baruka v111age number of stoves used
per household in dry season and wet season were estimated as 1.55 and 1.33
respectively. Number of stov=- used per household in Chaknaju village were
“1.3% and 1.25 in dry and wet season respectively. In a rural energy- study
(Islam 1980) in Barisal district the nﬁmber of stOY? UEéd per household in
dry and wet seasons were estimated as 1.9 and 1..42 respectivély; It may be
observed from Table L.10.B that some of the household used more than one
stoves for cooking. |
" Distribution of cooking. hours according to landhold1ng Blze 1s snown in
Table 4.10.3 and data are summarised in ‘Pable 4.10.C. The daily average
operating hours of cooking stoves in Baruka and Chaknaju were ESfimatEd as
4.8 hours and 4.6 hours rqspéétively.

- .

~
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Seasonal Use of Cooking Stoves by'Landholding Size

Farm Size (Acres of Cultivated Land)

Description Landless 0-0.5 0.5-1 \1—1.5 1.5-25 2.5-7.5 7.5+ Total
Village: Baruka

Total households 174 399 110 25 -9 4 23 7h2
Total stoves used .
in dry season 189 626 224 60 14 " 10 24 1147
Total stoves in

wet season 181 533 185 L7 1 10 23 990
Village: Chaknaju

Total households 101 100 '35 - .12 1 1 9 259
Total stoves used :

in dry season 119 125 65 24 1 4 9 347
Tetal stoves use in -

in wet season 116 118 56 20 1 3 9 323

Detail data are in Table 4.10,1 and Table 4.10.2 (appendix-~I)

i
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Table: 4,10.8

Seasonal Use of Cooking Stoves by Types

Type of 3toves

Description , One Two Movable Kerosene  Others Total
' mouth  mouth cooker
Village: Baruka .
i
Number used in dry season 971 143 32 1 0 1174
Number of stoves as % of
nouseholds™ - 130.86  19.27 4,31 0.13 0
Rumber used in wet
season 862 100 25 1 2 990
Kumber ofiétoves“as % of
" households 116.17 13.48 3.37 0.13 0.27
Village: Chaknaju {
/
Number used in dry season ' 323 14 5 2 3 3Ly
Kumber of stoves as % of s :
households* : 124.7. 5.41 1.93 0.77 1.16
Number use in wet - . .
season 308 - 10 3 1 1 323
Number of stoves as % of
households 118.9 3.86 1.16 0.39 0.39

+ Total households = 742

* Total households = 259

. Detail data are in Table 4,10.1  and Taﬁié 4k.10.2 (Apbendix—lj
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Household Cooking Hours Per Day

&

Cooking hours per day

Description Upto 2;5 3-3.5 L-4,5 5.5 5 § 6.5+

Village: Baruka

No. of Households® kg 83 - 154 260 148 L8

Percent of Household 6.6 11.2  20.8 35.1 19,6 6.4

Village: Chaknaju

No. of Households? 10 33 96 75 k2 3

Percent of Household . - 3.9 12.7 . 37.0 29,0 16.2 1.2
i .

* Total households = 742“-Average opefating hours of stoves = 4.8

? Total households = = 4.6

Detail data are in

Table 4:10.3_(Appendix—l)

259, Average operating hours of stoves
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i
Distribution of illuminating devices and other appliances used at household
level is shown in Table 4.10.4 and the data of 1lluminating devices are
summarised in Table 4,10.D. The total number of households in Baruka (742)
used 736 (77%) kupi and 214 (23%) hurricane. There were 1.28 lighting
de%ices per household. The total number of households in Chaknaju (259) uged
258 (81%) kupi and 60 (19%) hurricane. The number of lighting devices per
housenold in Chaknaju village was 1.23. Islam (1980) reported the use of
2.46 lighting devices per household in a rural area of Barisal. The
distribution of the number of kupi and hurricane in that area were 81% and
19% respectively.
‘
Distributior of operating time of kupis and hurricane lanterns are shown
in Table 4.10.5 and Table 4.10.6 and data are summarised in Table 4.10.E and
Table 4.10.F respectiVely; It may be noted that in Baruka village majority
of lighting devices were operated for 2-3 hours and in Chaknaju village for

3-4 hours (Table 4.10.E).

In Baruka village average operating hours of kupi and hurricane per night
have been estimated as 2.59 hours and 0.66 hours respectively. On the bzsis
of the number of respective appliance average appliance hours per household

have been estimated as 2.57 and 0.2 respectively.

In Chaknaju village average operating hours of-kupi and hurricane per night
have been estimated ag 3.30 hours and 0.82 hours respectively. Average
appliance hours per household Mmay then be estimated as 3.3 and 0.2

respectively.

1t may be noted (Section 2.2.1) that in BEPP study (GOB 1985 a) kerosene
consumption for lighting was estimated on the basis of assumption of 3-4,5

1 amp~hours per night.

It has been mentioned earlier (Section 4.4) that number of lighting devices
used in a household is related t6 number of rooms. In Baruka number kerosene
lamps (kupi and hurricane) and total:rooms-were estimated as 950 and 1054
respecti}gly. In Chaknaju numbgf of kerosene lamps and total rooms were
esfiméted as 318 ang 346 respectiﬁely. In both the villages number of iamps

ber rooms was 0.9,

e e e e e e —— R - - f ey ——t =




Table: 4.10.D

Use of Illuminating Devices
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1

Farm Size (Acres of Cultivated Land)

Description Landless 0-0.5 0.5-1 1-1.5 1.5-2.5 2.5-7.5 7.5+ Total
Village: Baruka
Total households 174 399 110 25 7 L 23 742
Total number of
illuminating .
devices 201 Loy 169 3% 12 7 29 8950
Village: Chaknaju
Total households 101 100 35 12 1 1 9 259
Total number of
illuminating
devices 109 120 54 17 2 2 14 318
Detail data are in Table 4.10.4 (appendix-I)

Ny
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Table: 4.10.E

Operating Hours of Kupis

Operating Hours
Village o) 1 2 3 b 5 6 7 8+
(Percent household)

'

Baruka 0.8 4.8 39.4 26.7' 10.0 5.0 3.2 - 0.1
Chaknaju 0.4 1.2 22.8 35.5 30.1 k4.6 5.0 0.h -
Detail data are in Table 4.10.5 {(Appendix-I)
Table: 4.10.F
Operating Hours of Hurricane Lantern

K Oper;ting Hours
Village 0 / i 2 3 L 5 6 7 8+

ﬁ\ {(Percent household) .

Baruka 72.4 7.3 7.0 8.2 3.9 1.2 - - -
Chaknaju — 79.2 3:1 2.7 3.9 4.2 2.3 2.3 0.8 1.5

Detail data are in Table 4.10.6 (appendix-I)
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1 .
4,11 Consumption of Food

Distribution of consumption of cereals by laﬁdholding size is shown in

Table 4.11.1 and the data are summarised in Table %.11.4. It may be observed
from Table 4.11.1 that in Barﬁks village per capita calorie intske increased
from 2.82 GJ per year for landless to 4.95 GJ per year for landholding sige

of 2.5-7.5 acres. Per capita calorie intake for the landholding size of more
than 7.5 acres was estimated as 2.85 GJ/year. However when. the data on calorie
intake are analysed on household Basis,‘Calorie intake per household increased
with the increase in landholding size for all the categories of households.

Similarly calorie intake per household increased also in Chaknaju village.

It may be observed from Table 4.491.a that per capita calore intake in Baruka
village was (3.02 GJ/year) 94% to that of daily calorie requirement of 3.21 GJ/
year. In Chaknaju village population)gﬁiter food availability (3.20 GJ/year)
than the population of Baruka. This is probably due to better job opportunity

for Chaknaju population because of nearness to districtiheadquarters.

\ .
Digtribution of conSumption of food and biomass fuels is shown in Table 4.117.2
and is summarised in Table 4.11.B. The ratioofbiomass fuels used to cook food
to that of calorie intake of food in Baruka and Chaknaju village were estimated
as 1.83 and 1.75 respe;tively (Table 4.11.B).,in a laboratory experiment of
ceoking rice (an average ﬁeat, 1.4 kg) with fuelwood Islam (1980) estimated

the ratio as 1.7. The ratio of total biomass fuels to that of calorie intake

of food were estimated as 2.58 and 2.34 for Baruka and Chaknaju respectively.

4,12 Bnergy Use in Irrigation

Type of manually operated irriéating devices used in the study villages and

the area irrigated by them are shown in Table 4,12.41. It may be noted that
because of easy evailabilitﬁ of open water sources swing basket was used for
manual irrigation. ' _

Four &iesel operated deep tﬁbewells and two electricity operafed.deep tubewells
were reported to be in usé in Baruka village (electrified villége). The relsated

information is shown in Table 4.12.2



Table: 4,11.4

Consumption of Cereals

Rice Ata Pulge Total Caloric intake
Gereals per year .
(kg/person/year) GJ/ GJ/

person household

1

Baruka 177.06  22.26 8;89 208. 21 3.02 16.4

Chagknaju 184.87 23,63 12.32 220.82 3.20 17.15

Detail data are in Table 4.11.1 {aAppendix-I)

Table: 4.11.B

Consumnption of Food and Biomass Fuels

Consumption in GJ/person/year .

Cregls_ Biomass | Biomass fuels
Pl fuels for . for household
: cooking food cooking
() (B) (c) (B/4)  (C/&)
Baruka 3.02 , 5.53 2.79 1.83  2.58
Chaknaju 3.20 5.61 7.5 1.75  2.34

Detail data are in Table 4.11.2 (Appendix-I)
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0f the total cultivated area of 384.66 acres in Baruka village 192 acres
(50% of cultivated 1andj,was irrigated. The area irrigated by mechanical

devices was 94% of total irrigated area in the village.

Yearly use of diesel for irrigation may be estimated as 87.8 kg/acre
(3.93 GJ/acre) and 16.72 kg/household (0.75 GJ/household}. Use of electricity
for irrigation may be estimated as 307 kwh/acre and (15.9 kWh/household).

1

There was no mechanical irrigation devices in the non electrified village
(Chaknaju), Of the total cultivated area of 133 acres only 9.58 acres (7.2%)

of cultivated land was-irrigated by manual device.

4,13 Energy Use in Industries

There was very little industrialisation in the study villages. In village
Baruka (electrified village) there were nine handloom units, employing

55000 man-days (6 6% of adult labour torce}. In total 5.60 tonnes of fuelwood
(84.56 GJ) was used in the handloom industries to produce 9430 units (e.g.
lungies, sharges etc.) of clothes. The cost of energy was 1% of the total cost
of finished handloom iroductS. Energy (Fuelwood) consumption in handloom
industry for dying ig estimated as 0.11 GJ/household/year (0.02 GJ/person/
vear). ! _\ . -

There are two paddy husking units in Baruksa village. Yearly consumption of
electricity for paddy husking was reported as 15420 kWh and processed 521
tonnes of paddy. BEnergy consumption in paddy processing may be estimated as

20.8 kwh/household/year (3.82 kwh/person/year).

There was no industry in village Chéknaju.
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4,14 Summary of Energy Survey in Two villages

Detail data on energy survey in Baruka and Chaknaju villages have been
Presented in previous sectionsg of this chapter. For various end uses annual
consumptions of different types of fuel energy sources are shown in Table

Lo14. 4.

h.14.1 Total Fuel ;Energy Consumption in Baruka Village

In Baruka village percent distribution of various types of energy sources

in supplying total energy demand were as Tollows.

Biomass fuel Kerosene Diesel Fleciricity Total

3J/household/year (Percent)

Lo Lg 1.076 : 0.75 0,369 Ly, &7
(55.1) (2.4) v (1.68) (0.82) (100.0)

]

Of the total emergy consumed, percent distribution for various end uses

were as follows.

{ 5 . ' -

Household Household Irrigation Industry dotal
Cooking . Lighting

GJ/household/yeer (Percent)

ba.28 ' 1.30 0.807 . 0.183 LL 67
(5h.87) o (2.91) C(1.81) (0.41) . (100.0)




Table: 4,144

Total Energy Consumption in. the Study Villages

Village: Baruka (b)

GJ/household/year

End Uses Total Kerosene Diesel Electricity Total Total Percent

Biomass : Commercial

Fuels
Food Cooking  30.08 0.006 0.007 0.013 30.093  67.36
Parboiling © =~ 12.02 ' : 12.02 26.90
Other Uses 0.28 ‘ 0.28 0.61
Sub-Total
Cooking L2.28 0.006 0.007 0.013 42,38 94,87
Lighting ' 1.07 0.23 1,30 1.30 2.91
Sub-Total
liouseholds Lp,38 1.076 0.237 1.313 43 68 97.78
irrigation 0.75 0.057 C.E07 0.807 1.81
Industry 0.1 . 0.075 0.075 0.185 0.41
Total 42.49 1,076 0.75  0.369 2.195 4h.67  100.0
Fercent 95.1 2.40 .68  o0.82- k.90 100.0
Village: Chaknaju (c) ]

Total Kerosene Diesel RElectricity Total Total FPercent
Enc Uses Biomass Commercial

Fuels
Food Cooking 30.06 0,07 .. . 0.07 30.13  71.68
Parboiling 9.33 A '9.33 22.19
‘Other Uses 0.86 ' 0.86 2.0%

~ Sub-Total {

Cooking Lo, 25 0.07 0.07 Lo.32 85.94
Lighting 1.71 1.71 1.7 L. 06
Sub-Total _ N
Household - - 40.25 1.78 . 1.78 Lk2.03" . 100.0
Irrigation - 0 0
Industry . 0] 0
Total 40,25 1.78 1.78 L2,03 100
Percent -95.76 L.23 1 100.0

h.23
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]
+

Of the total biomass fuels 99.74% was consumea for household ccoking

and the balance_was iﬁ rural industries._99.h4% of kerosene was consumed
for household lighting and the balance 0.56% was consumed for cooking.
Total (100%) diesel was consumed for irrigation. Of the total electricity
consumption 64.23% was in household sector and the share in irrigation and

industry was 15.45% and 20.32% respectively.

4,14.2 Total Fuel Energy Consumption in Chaknaju Villagé
. ‘\\
Fercent distribution of different type of energy sources in supplying total

energy demand of Chaknaju village. was. as follows.

Biomass fuels Kerosene Diesel Electricity T Total

GJ/household/year (Percent)

40,25 1.76 0 0 Lo,03
(95.76) (4.23) (100.0)

Of the total energy consumed in the Vlllage percent dlstrlbutlon of

¥

varlous enduses were as follows.

¥

Household . Household - Irrigation Industry. Total
Cooking Lighting

GJ/household/year (Percent).

bo,32 1.71. . 7 SNl - Nil 42,03

(95.94) ©  (h.06) . _ . (100.0)

PR
f .

In Cheknaju village the total biomass fuels (100%) was consumed for householgd
cooking. Of the total kerosene 96.07% was consumed for household lighting
and the balance 3.93% was consumed for cooking. There were no consumptlon of

d19591 and electricity in this village.
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4.14.3 Comparison of Energy Survey Data of the Two Villages

It may be noted that the energy consumption data presented in Table bobo g
depend on may'factors. For the purpose of comparison comprehensive summary

of these interrelated data are presented in Table 4.14.B.

—_

It may be observed that as both the villages are located in similar agro-
climatic location there was no difference in copsumption of biomass fuels.

!
i

Variations in commercial énergy consumption observed in Baruka village due
to the availability of electricity are described as follows.
Per household consumption kerosene for lighting was less in Baruka

(1.07 G3/household/year) than in Chaknaju (1.71 GJ/household/year).

Tt may be observed from Table 4.9.% thet in 1985 major portion of electrical
energy was used in domestic sector (41.4%) than in comparisor to agriculture
(25.3%), industry (23.0%), . and commercial (10.3%). However, the comparison
of consumption pattern betweeﬁngBQ and 1985 indicate a shift towqrds-{.'

productive use of electricity from domestic sector.

of
‘The distribution of electricity using households (201 Nos) by landholding

sigze was as follows.

. cres of Cultivated Land
Landless 0-0.5  0.5-1 1-1.5 1.5-2.5 °  2.5-7.5 7.5+ Total

Percent of total electricity uéing households

4

9.90 48.51  28.21 '8;41‘ .98 1,98 1.00 99.99

Electricity users as percent of total households in this respective land-

holding group were as follows.

Landless Acres of Cultivated Land

Landless 0-0.5 0.5-1 1-1.5 1.5-2.5  2.5-7.5 = 7.5, Total

Percent of household in each £Eroup with electricity

11.49 24.56 51.82 6£8.0 57.14 100.0 8.7 27.22

-y




Table:'!4,14.B

Summary of Energy Survey in Two Villages (Baruka and Chaknaju) of Mymensgingh

District.

Description ) gurviy Village Chaknaju
(;§2c:rified) {Non-~Electrified)

1. Demographic Information

Householad R LY 259
Population . Lo36 | 1389
Family Size (person/househo;d) S.44 5.36
Male {percent 51.55 51.95
Female (percent) ‘ 4G, 45 L8.05

2. Socic-Econonic

Lendless households (%) 23.5 39.0

Agriculture as primary
occupation for household (%) 57.4 Loo1

Labourer as primary occupatlon
for household (%) ' : 2hk.0 33,2

3. Housing and Services

Dwelling unit per household 117 1.34
K{itchen unit per household : . 0.89 0.76
3 -

Roofing materials (St4aw, leaves) ' _

of household (%) A% . Sho4 : 5.0

Roofing materials {(CI sheet) of . ) .

household (%) ‘ L5.3 b3, 2

Roofing materials (others) of ;

household (%) T . 0.3 0.8
. Use of hand tubewell water ' "

for drinking by household (%) 88.0 . 77.6

4. Tree Resources

Fruit tree/householg ' £.19 9.60
Fuelwood tree/household 3.90 , 3.74
Timber tree/household : 0.004 - o 0.10
"Trees/household f o e ' -10.094 13,44
Trees/person _ . . C 1.86 2.51 i

Trees/acre of homestead area 253.33 358.02
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Table:14,14.B (Continued)

Summary of Energy Survey in Two Villages (Baruka and Chaknaju) of

Mymensingh District.

Description Sur&ey Village
Baruka Chaknaju
(Electrified) (Non-Electrified

5. Livestock Resources

Adult bullock/acre of cultivated land 0.52 0.76

Adult cattlé/acre of cultivéted land l 2.26 2. 14

Adult bullock/household ‘ 0.27 0.39

Adult cattle/household 1.18 1.10

Goats and sheep/household 0.69 0.27

tercent household with no cattle Lg,2 55,6

Percent household with 4 or more cattle 6.7 6.7

€. Average annual Fuel Consumption

{per nousehold) 5 >

Biomass fuel for food cooking (GJ/year) 30.08 - 30,06 ©

Biomass fuel for household cooking -

(GJ/year) _ ‘ L2,38 bo.25

Kerosene for cooking (Gﬁ/jear)' 0.006 0.07

Kerosene for 1ighti£g\(GJ/year) _1.0? 1.71

Total Kerosene (GJ/}ean) 1.076 1.78

Electricity for cooking (kWh/year) .91 72 0

Electricity for lighting (kiwh/year) 63.23 - 0

Total electricity (kWh/year) 65,14 0

Diesel for IfrigatioﬁJ(GJ/year) 0.75

Electricity for Irrigation (GJ/Year)' 15.9

Biomass fuel for industry (GJ/year) 0.11

Electricity for industry (kwh/year) 20.8 0
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Table: 4,14.8 (Continued)

Summary of Energy Survey in Two Villages {Baruka and Chagknaju)} of
rd

Mymensingh District.

Description Suryey Village
Baruka Chaknaju
(Electrified) (Non-Electrified)

7. Cooking Fuel Consumed per person in

Dry Season (GJ/six'months)

Woodfuels : o ' : k 1.27 0.57
Twigs aﬁd Leaves : ' \ 1.08 : 2.02
_Agricultural residues ; : 1.64 1.23
Total biomass fuels | 3.99 3.82

€. Cooking Fuel Consumed per person in

Wiet Season (GJ/Six months)

Woodfuels T.25 c.89
Twigs and leaves 0.92 1.56
Agricul tural re;idues T _& © o 1.63 1.24
Total biomass fuels S 3.80 3.69

9. Annual average consumptition of

biomass fuels per person (GJ/year) 7.79 7.51

i0. Type of Stove Used in Dry Season

(stoves per household)

Une-mouth 1.31 1.25

Two~mouth 0.19 0.05
- Others o 0] 0.01
_Total T . T s 1.31

11. Type of Stofe used in wet Season |

(Stoves per household)

One-mouth ' N 1.16 1.19

Two-mouth - 0.13 _ 0.04
‘Others o | . 0.003 . " 0.00k
- Total . - A Y49 o 1.23
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Table: 4.14.B (Continued)

Summary of Energy Survey in Two Villages (Baruka and Chaknaju) of

Mymensingh District.

Description Survey Village
Baruka Chaknaju
(Electrified) (Non-Electrified)
12. Illuminating .devices (per household)
Open wick lamp 1.01 ? 1.0
Hurricane lantern . .29 0.23
Electric bulb ! 0,28 0.0
15. Illuminating devices (per living room)
Open wick lamp 0.70 0.75
Hurricane lantern 0.20 0.17
Total illuminating devices ¢, 90 0.92
14. Food Production and Consumption
(per person) B 1
Produc tion of rice (kg/year) 211.75 125.71
Consumption of rice'(kg/year):: 177.06 7184.8?
Consumption of cereéls-(rice, ‘
wheat, dal) kg/year} ° ' o 208. 21 220.82
Caloric intake by égreg}s‘(dJ/jear)‘ '13.02 ' 3.20
Ratio of food cooking fuels to.
calorie intake 1.83 1.75
Ratio of household cooking fuels to .
calorie intake 2.58 2.35
15. Zongl Inforﬁation
District Mymensingh Mymensingh
Upazila Mymensingh Fulbaria_._
_ . Sadar
Distance from Upezila head guarter 3 km 10 km
Population_density of the Upazila
(person/km®) ' 679 1198

Xt
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It may be observed that some landless households were also among the users

of electricity.

It was observed during field survey that electricity supply was not very
regular. Due to that owners of 4 deep tubewell using diesel engines did
not substitute with electricity (motor). It may also be noted from '
Table 4.9;3 that although 202 households (27.22% of total) had electricity
for lighting even then 736 households (99% of total) reported the use of

kerosene for lighting. Y

‘Therefore, reliable supply of electricity is = necessity for ites effective
use to improve the quality of life (lighting) as well as to increase

production (irrigation, industry, commercial).,




71

5.0 DISCUSSIONS

5.1 Introduction

The first objective of the present study was to make a comperative assessment
of energy situation (i.e. traditienal and commercial sources) in an electrified
and a non-electrified village of the north-east region {Section 3.2a). The
findings of energy survey in two villages Baruka (electrified) and Chaknaju
{non-electrified) of Mymensingh District have been presented in Chagpter &

along with specific- observations.

The second objective was to compare the findings of the present study with
that of previous rural energy studies carried out in Bangladesh (Section
3.2b). During presentation of survey results in Chapter 4 comparison have
been made with previous rural energy studies where data were availazble. In
addition to energy related data other socio-economic data were also compared

with published national statistics wherever it was possible.

The third objective of the present study was to menerate data for rursl eNnergy
Planning (Section 3.2c). Data presented in Chapter 4 fulfill this objective.
Some of the important findings of the present etudy that may be used for
planning and development'ef rural .energy system have been summerised in
Table L.1L,B. | 1\ C i

: .:\ I

5.2 Znergy Planning for Rural Areas Policies and Strategies

The fourth objective of the present study was to identify policies and
strategies for. plannlng _and development of energy resources for rural areas
(Section 3.2d). On the ba51s of experience of the present study this

- particular issue has been dleeussed in the following paragraphs.

7
£

5.2.1 Biomass Fuels Development ..

-
It has beern discussed in prev1ous chapter that 96% of total energy consumed
in study v1llages was supplled bj biomagss fuels and was mainly used for
household cooking (meetlng sub51stence need)., Very little consumption of
biomass fuels was found in the study areas for productive uses. In Baruka
- village smgll amount of woodfuels was used in handloom industry in dying

operation. -
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In the rural areas biomass fuels are obtained as the by products of
agrieultural crops, trees and livestock resources. It is not possible to
undertake planning and development of by-products without consideration of
main products. Because of this reason planning and development of biomass
fuels are to be considered as an integral' parts of agriculture, forestry,

and livestock sectors.

Biomass fuels are grown in rural areas in privately owned land. Therefore,
active participation of people is a necessity for successful implementation

of biomass fuels development programme.'

in rural areas-of Bangladesh planning and developmeht of agriculture sector
(invelving boosting of production in private land) is better organiged than
forestry and livestock sectors. Development activities in agriculture sector
are mainly concentrated to the delivery of inputs {e.g. seed, fertiligzer,
particle, irrigation equipment) provision of technical assistance, credit and
price support. Similar approach may also be considered for the development of

community forestry emd livestock sectors.

"In the rural areas there is very limited common or public land to plant trees.
Therefore, under rurai forestry, planting trees (e.g. selecfion of species,
timé; location etc) are to be considered as a pa;t of individuzl farmer's

land use plan and productﬁon system 1nvolv1ng both cropped and homestead

lang.

In addition to the supply option discussed in previous paragravhs demand
Danagement of blomass fuel resources should also be consldered under blomaSS‘

fuels develonment programme.

Introduction of improved stoves for household cooking has prospect in saving
biomass fuels: Data gathered by the present study about the type and number

of traditional stoves used in the survey locations have been presented in
Table 4.10.1 - Table 4.10.3. These dats may be used in development of improved

‘stove programme. ,
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Due to unavailability of adequate number of cattle per household there is
limitted scope for éhe introduction of biogas technology to improve rural
energy supply. It has béen mentioned earlier (Section 4.7) that only 6.7%
of total households in both the villages had more than 4 heads of cattle

required to operate (dung from four cattle) a family size biogas plant.

It has been discussed in Section 4.7 that there was shortage of draft power
in the study villages and draft power was used mginly for land preparation
and paddy threshlng. Introduction of manually operated paddy threshers may
release the draft power used for threshlng. thS option may then 1mprove the

~

supply of draft power for land preparation.

Various issues and options discussed in previous paragraphs for planning and

development of biomass fuels are location, season and user specific in nature.

Therefore, planning and development of biomass fuel resources may be considered

under decentralised development plan (local level plan) with the concept of
energy and development., It means that development of blomass energy resources

is the resultant effect of other.development programmes but not .the driving

. _ ST _
force for them. Similar to Palli Biddut\Unnaygh Samity (FBS) some local

institution may be establlshed at Upa21la level to undertake planning
developmenu and management of blomass fuel resources as a part of overall

Upazilz development programme.
\ .

)

5.2.2 Plenning .for the Delivery of Commercial Energy Sources

It has been discussed in previous Chapter (Section 4.4) that about 4% of
total energy consumed in survey villages was supplied by commercial energy
sources. The following observations have been made on the basis of experiences

in the two-villages. .

5.2.2.1 Experience of the electrified village

In the electrified village.of the totﬁl commercigl energy consumed 59 8% was

for meeting subsistence réquirement'(cooking 0.6%, lighting 59.2%) and L0.2%

" was for productive use (irrigation 36.8%, industry 3.4%). On the basis of

total energy consuption (Table 4.14A) the contribution of commercial enercy

-~ for productive purposes was only 1.9% (irrigation 1. 81%, industry 0.17%).
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In the context of energy planning for rural areas an important point to note
that the small amount of commercial energy consumed for productive purposes
is vital to increase agricultural production and employment generation. In
Ccomparison to the consumption.of biomass fuels, the consumption of commercial
energy for productive purposes may be very small but the quantity should not

undermine its importance in the planning process.

In Baruka village, of the total commercial energy used for productive
purposes {irrigation and industry) 85% was supplied by diesel and j5ﬁhy§s
supplied by electficity. Even with the a&éilabiliﬁy of electricity (EPEEBL |
is irregular) in the village the use of diesel was continued to maintain.
uqig&grruptig operation of irrigation pumps during yéritical period l
(irrigation éeason). Regularity and timely supply of commercial energy sources

are important points to consider in energy planning for rural areas.

Of the total electricity use {(Table 4.1L4) 64.2% was consumed in househeld

sector (lighting: 62.3%, cooking: 0.9% )y 15.4% in irrigation and 20.3% in )
industry. There is & general it}end .in shifting towards productive use' of }f

—— = e — - e—— !

elecj;lqijx: However, it should be noted that to increase the productlve use
of eleciricity for development there is a need for policy intervention in

other sectors (azgriculture, industry) for <:reat1nrr effectlve demand for \=

electricity. Provision of electricity alone in the rural areas may not

automatically create effective demand.

Z.2.2.2 Zxperience of the non-electrified village

:
Kercsene was the only source of commercial energy-consumed in the non-
éleéirified village (Chaknaju) and waéﬁused'to meet subsistence need (lighting:
96%,.cooking 4%). No commercial energy was used for productive pruposes. In the
absence of elecu‘1c1ty there was potentizl to use diesel for increasing
agricultural productiion and tohgnitiate.industrial activities but it did notst
take place. It indicates that provision of infrastructural facilities and
‘organisational support is a pre-recuisite to create effective demand for

commercial energy sources, Wthh in term would contrlbute in rural aevelopment

(i.e. increase in agricultural productlon, employment generaulon etc.).



5.2.2.3 Comments

Considering the potential rolé 6frcommércia1 energy in rural development,
plenning for the delivery of these resources should be considered under the

concépt of energy for developﬁent. It means that the availability of reliable

supply of commercial energy would support development efforts provided there

&

is simultaneous action to create effective demand for energy consumption.

Considering the requirement of téchnica} knowhow and capital for planning and
development of rural electrif%cation pragramme, it is appropriate to organise
the national -programme by Rura1 E1ectrification Boarda (REB). Palli Biddut
Unnayan>samity (PBS) operating at above Upazila level (area of a FBS extend

!

over the area of 2 to 3 upazilas) seems to be a viable institution for '(;R\
o

operation and management of rural electrification programme. _
i
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6.0  SUMMARY AND CONCLUSIONS

6;1 Summary

The present study was undertaken to make comparative assessment of energy
situation in an electrified and a non-electrified village of Mymensingh
district. It is envisaged that the findings of the present study would be

useful in energy planning for rural Bangladesh.

The study was carried out in Baruka‘(eiectrified village) of Fulbaria
upazila'and Chaknaju {(non-electrified village) of Mymensingh Sadar upazila.

The latter upazila in more urbanised than Fulbaria..

The findings'of the present study with respect to socio-economic dordition

and energy situation are presented in this section.

(i) In both the villages majority of the households (Baruka: 85.3%,
Chaknaju 87.3%) was nucleus family. In Baruka village 25.5% of the household
was landless and the primary occupation bf 24%/households was labour. In
Chaknaju v;llage 29% of the households was %én@legs and %}.2% was labourer.
! . N

(ii) In both the Vlllages majority of the nouseholds (Baruka: 66%

Chaknzju ?9.5p) 11vgd 1n 51ngle_rooﬁ accommodatlon. Roofing materials of
mgjority households (Baraxa. 54, ﬁé, Chaknaju: 56.0%) were made of biomass
materizls {(e.g. strau,.leaves etc). The majority of the households (Baruka:
8%, Chaknaju: 77.6%) used drinking water from handtubewell.

(iiij' In both the study villages majority of the tree were frulu trees
(Baruka, 61 3% Chaknaju; 71.5%). The total number of trees per household
‘were 10, 1 and 1%2.4 in Baruka and.chaknaju respectively. The number of tree
per household in the sbudy v111ar£5 waz less than thet estimated by

Briscoe (197%) and Islam (1080' in Comilla (40 irees per household) and
Barisal (51 trees per household) respoctively. In both the study villages
trees were uniformly d15+r1buued according to homestead land area. More than
90% of the households were in homestoad land area category of 0.005-0.1 acre

t

and owned more than 90% tree resources.
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(iv) ' On total household basis the quantity of food grain produced the
electrifigd village was more in comparison torthe non-electrified village
(Baruka: 1152kg/household/year, Chaknaju: 674kg/household/year). In Baruka
village 50% of the total cultivated land was under irrigation.

(v}  In Baruks and Chaknaju 49.2% and 55.6% of the households respectively
did not have any cattle. In both the study villages households with smaller
landholding reported the shortage of draft power. The shortages were generally
met by hiring (cost'of bullock power is paid in cash), exchange (mutual exchange
of bullock power) and lending (cost of bullock power is paid in kind). Draft
power used for paddy t%ﬁshing may be released for land preparation with the
introduction of manually operated paddy threshers. Only 6.7% of the total
households in both the villages had more than four heads of cattle {dung

avallable from which) required to install o7 family size biogas flant.

{vi) in poth the villages average per capita consumption of biomass fuels
was nearly same (Baruka; 7.79 GJ/year, Chzknaju; 7.51 GJ/year). The average
per capita consumption of biomass fuels of the two study villages was 55% more
than the estimate of the Bangladésh Energy Planning Project (GOB 1985a) for the

whole countiry.

(vii) The proportion of fuelwood in total biomass fuels was ighsr in Baruk

(32.3% of total) than in Chaknaju (19.4% of total).

(viii) Per capita consumption of biomass fuels incréased with the increase
in landnolding size. In Baruka village per capita consunption of landless
households (5.?5.GJ/year)nwas 74% to that of the weighted average consumption
(7.79 GJkyear). In Chaknaju village rating in landless households was 80% of
the weighted average value (7.51 GJ/year)¢fLaﬁaless household with their
Neagre lncome purchased highef proportion of the biomass fuels in comparison

to higher landholding groups.

(ix) Due to the benefii of economy of scale of cooking for a particular
landholding group per capita consumption of biomess fuels decreased with the
increase of family size (number of person per household). This finding is

similar to that reported by Islam, Morse and éoesastro (1984).
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(x) i In both the villages kerosene was mainly used for lighting and the
annual consumption increased with the increase of landholding size. In Baruka
village 28% of households used eléctricity for lighting and average
consumption per household was less (Baruka: 23.31 kg/year)} than Chaknaju
(38.62 kg/year). Estimated consumption of ke}osene by the pfesent study was
nigher than the estimate made by the BEPF (GOB 1985) for whole Bangladesh and

lower than the estimate made by Islam (1980) for a rural location in Barisal

district.

(xi) In Baruka (electrified villagé) éf the total commercial energy
(kerosene, diesel, electricity) 59.8% was consumed for household use and

40.2% was consumed for productive was (i.e. irrigation, industry). Gf the total
commercial energy used for productive purposes 85% was supplied by diesel

(used in irrigation) angd 15% was supplied by electricity (used in irrigation h

. ‘|\
[IRLN
1

sector 15.4% in irrigation and 20.3% in industry. There is a general trend

in shift towards productive use of electricity.
' i
In Chaknaju (non-electrified village) total commercial energy was consumed

for household use. There was no effective demand of commercial energy for
g )

productive use.

[
I

(xii) In both the villaées majorifyrof the cooking stoves was of one mouth
type (Baruka: 87% of total Chaknaju: 95% of totai). The total number of stoves
used per household in dry season (Baruka: 1.55, Chaknaju: 1.34) and wet

season (Baruka: 1.33, Chaknaju: 1.25) was similar. The daily average hours

of cooking stoves was also similar in nature (Baruka: 4.8 hours, Chaknaju
4.6 hours). -

(xiii) The total number of lighting devices per household in Bgruka was 1.28
'(Kupif 77%, hurricane 23%) and in Chaknaju was 1.23 (kupi 84%, hurricane 19%).
Islam (1980) reported .2.45 lighting devices per household (kupi: 81%, hurricane
19%) in a study area of Barisal disirict. In both the study villages {Baruks

and Chaknaju) number of lighting devices per room was 0.9..
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Due to the availability of electricity average lighting hours of kerosene
lamps (per household per night) were less in Baruka (kupi: 2.57 hours,

hurricane: 0.2 hours} than in Chaknaju {(kupi: 3.3, hurricane: 0.2).

In the BEPP study (GOB 1985 kerosene consumption for lighting was estimated

on the basis of consumption of 3-4.5 lamps hours per night,

(xiv) On total population basis Baruka (electrified village) was in surplus
of rice (production: 212 kg/person/year, consumption: 177 kg/person/year) and
Chaknaju was in deficit of rice (productlon' 126 kg/person/year, consumption:

185 kg/person/year).

(xv) In comparison to the average caloric need of 3. 47GJ/person/vea¢
(2273 kcal/person/day), the average calorie intake from cereals {(rice, wheat,
pulses) in Baruka was 3.02 GJ/person/vear (94% of need) and in Chaknaju was
3.20 GJ/person/year. In both the villages per capita calorie intake increased
with the increase in latholding size.

(xvi) The ratio of heating value of biomass fuels used to cook food to that
of calorie intake of food was 1.83 in Baruka and 1.75 in Chaknaju.

Y

/

- .f . N .
. , X [ . - Lo
The ratio of heating value of total biomass fuels used. for total household
? [ L4 ' . :
- I ‘ . o \ -
cooking to that of calorie intake of food ‘was 2.58 for Baruka and 2.34 for
L;nc_&\-aqj .\ -

{(xvii) 1Irn Baruke village 254 manual irrigaticon devices, 4 diesel operated

.deep tubetwlls and 2 electricity operated deep tubewells were used for irrigatior
irrigatién. About 50% of total cultivated land was under irrigation. Cf ine
total irrigated area Si% was irrigated by mechanised devices and 6% by maznual
devices.r |

There were 86 manually operated irrigation devices in Chaknaju village.

(xviii) In Baruka village there were S handloom units and 2 paddy husking

mills. There was no industrial unit in Chaknsju village.



6.2 ; Conclusions:

On the basis of the analyses of survey data the conclusion of the present

study for energy planning purpose are outlined as follows.

(13 As bothr the study villages were located in same agro-climatic zone

there was no appreciable variation in the nature of biomass fuels consumption

between the electrified village (Baruka) and non-electrified village (Chaknaju).

(ii) Biomass fuels contributed the major share of the total energy
consumed in the study villages but these were consumed for household cooking
(subsistence need). There is limited opportunity to enhance productive
activities in rural areas by using biomass fuels.

(iii) Delivery of commercial energy is a necessity to enhance productive
activities in rural areas. Creation of effective demsnd and maintaining of
relizble supply are two important points to consider in planning the delivery
of commercial energy sources for rural development.

In Baruka village 4 diesel operated deepjpbewells were installed for
irrigation which created éffective demand for diesel. Subseauenuly 2 more
electrically operated deep tubewelhiwere installed uE expand the irrigation
facilities which in turn created de"and for electr1c1ty. On the other hand in

Cnahnagu due to the absence of mechanized irrigation facilities there was no

demand for consumption of commercial fuels for productiive purposes.

In Baruka village due to irregular supply of eiectricity % diesel overated
deep tubewells were not switchasd over to the use of electricity. Similarly at
household level electricity users for lighting had to continue with the use

of kerosene for lighting at the time of power failure.

(iv) in the electrified viliage major portion of electricity was used for
household lighting but there is a2 general trend in shifting towards produc 1vei

uses (i.e. irrigation,\industry, commercial). - l

r

I

% |
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6.3 Suggestions

6.3.1 Energy Planning for Rural Bamngladesh .

In rural aresas biomass fuels are obtained as the by-products of agriculturel
¢rops, trees and livestock resources grown in privately own land. Therefﬁre,
planning and development of biomass fuel resources should be considered an
integral part of decentralized development plan (upazila development plan).
Planning process should comsider about mobilization of inputs, technical
agsistance and credit support. But the actual implementation of plan should

be_made with active participation of the beneficiaries.

Planning and development of biomass fuel resources should be considered with
the concept of energy and development. It means that the development of
biomass energy resources should be considered as the resultant effect of
other development programmes but not the driving force for them. 3Specific

areas to be considered in this respect are presented as follows.

In rural areas of Bangladesh'government action for planning and development
of agricultural sector (aiming to boost production in private land) are mainly
concentrated to the delivery of inputs (e.g.-seed,‘fertilizer. pesticide,
irrigation equipment), provision of technical assistance, credit and price
support. As a part of biomass fuel development programme the impact of change
in cropping pattern or the supply of agricultural residues for various end
ugses (e.g. fodder, building materials, fuels, organic matter) need to be
assessed on a continuing basis. Locafion gpecific programme is to be
undertaken to augment the supply of biomass fuel by growing seasonal biomass
crop such as sesbania (dhainchg) in marginal land and land that has béCGme
temporarily fallow due to failure of normal crop. Departments involved with
agricultural extension peed-to be respensive for the timely aﬁpply of

sesbania seeds and apvropriate advice for its cultivation.
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For augmenting the supply of tree resources in rural areas forestry

extension activities are to be strengthen by establishing forestry nursary

at upazila level. All possible attempts should be made in creating awarness
and mobilizing peoples® support for planting trees in limitted land available
for this purpose. Tree plantation programme is to be undertaken in public
land {on the side of roads, railway lines, embankments etc) with active
-participation of local people in planting and protecting frees. Foregtry
nurgary should alaso provide selected (by local population) variety of tree
spéCies for planting uithin home garden areas. Forestry extension workers
should provide technical amsistance to develope agro-forestry suitable to

local condition.

There ig good prospect . to save biomass fuels by introducing improved cooking
stoves., Conservation of biomass fuels through the introduction of improved
',stoves has been identified by the BEPP study (GOB 1985a) as the most cost
effective option to solve biomass fuels problem in rural areas. The;efore,
improved stove programme should be initiated by appropriate government and

or non-government agencies to save biomass fuels.

Area hagving good ﬁrospect of growing fodder crops may be selected for

establishing dairy firms attached with biogas plant.

Considering the potentigl role of commercial energy in rural development,
Planning for the delivery of these resources should be considered with the
concept of energy for development. It means that the availability of reliable
supply of commercial energy would activate and enhance development activities
provided there is simultaneous actions to create éffective demand for energy
consumption, Extenaion of small industries in rural areas would increase

effective demand for commercial energy souvrces.,
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6.3.2 Future Studies

With a view to create reliable data base for rural energy planning the

following studies may undertaken in future. --

(a) Sample survey of the study villages with detailed measurement of

energy consumption in different seasons.

{b) Repeatation of the present survey methodology and data analysis

for villages located in different agro-climatic zones of Bangladesh.

(c) " Repeatative survey of different survey locations (b) after a

ragular intervael of time for generating time series data.
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Table: 2.1

89

Composition of Biomass Fuels used for Cooking in Bangladesh

Composition of Source of
Biomass Fuels

Per Capita
Fuel

Remarks
Tree Agriculture Animal Total Consumption
Residues Residues
Percentage _ GJ/person/yr
(on heating value basis)

GOB, 1976 12.5  62.5 25 100 2.8 Macro study {whole
country) supply
side estimation of
traditional fuels.

Tyers, 1978 7 66 27 100 4,98 Rural Areas of

| Bangladesh
Secondary Data.
Brisco, 19?9,i 36 61 3 100 6.8 Micro study. 48
: households in one
village.
, A /
Hughart, 1979 - - - - L.3-7.6 77 households in
i _ one village.
v - \ D | 5
Islam, 1980 71 ok b5 100 4,9 2,820 households
' ’ in 23 villages in
on location of
Barisal district.
Douglas, 1981 - 63 37 included 100 L 4y 6,00 households in
in Agri., 43 villages of in
" residues whole -country.
Rahman, 1982° 57 38 5 100 1.6 760 households in
- 23 village of
9 district.
guader and
Omar, 1932 59 38 3 100 8.7 954 households in
. 4 villages of
\ Rangpur district
Islam, 1982 7L . 10 -16 100 4,46 One village of

Khulna district.

Tree: (Firewood + Branches + Twigs and Leaves) -

Agriculture Residues: (Rice straw + Rice hulls + Jute stick 4+ (Bagasse 4+ other
. crops residues).

Animal Residue: (Dry cow dung) .

- Islam, M. N. (1983) - Tl e

i



Table: 2.2

Village Energy Surveys in Regionszsf Bangl adesh

Type of Fuel

Fuel Consumption Regions

1 2 3 4 5 6
GJ/year
. . )
Firewood 0.79 0.88 ' . 0.84 1.20 2.07 " 1.99
Other Tree Fuel 1.4%2  0.79 .22 1.22 1.04 1.0
Residues Including 2.84 .28 2.43 1.35 1.74 2.24
Bamboo
Total 5.05 2.95 4. 49 3.77 4.85  5.23
Briscoe 6.8
Islam k.9
Quader and Omer 8.7 i
Islam j 4 46
- ) i - . -‘_ -
Source: Compiled fr%m Data Presented by Islam (1984)
Y N .

Note: Region 1:5Rajéhahig-Bogra} Rangpur, Dinajpur (nortwest)

Region 2: KushtigkaaBna,'Faridpﬁr, Jessore (west)

Region 3: Mymensinéh, Dhaka, Comilla (north central)

Region 4: Barisal, Patuakhali {south)

Region 5: Khulna, Sylhet (forest fringe)

6: Dhaka, Khulna (urbal fringe).

Region
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Table: 2.3

Composition of Biomass Fuels Consumed in Rural Areas of Bangladesh by

Land Holding Sigze

Type of Biomass Fuel

Landholding Grade 1 . Grade 2 Grade > Total
’ - : Other Biomass
B ’ Parts of
Acres Firewood Branches Bamboo Total Residues Trees
GJ/year per capita
0-1 0.51 0.65 0.38 1.54 2.24 1.63 S. 41
1-2 0.36 0.832 0.48 1.67 1.89 1.54 5.08
2-3 0.51 0.68 0.51 1.70 1.87 1.28 4,85
3-5 : 0. 41 - 0.76 0. 41 1.58 1.66 - 1.08 4,32
4-5 0.57 0.66  0.36 1.59 1.57  1.07 4,23
5-6 0.76 0.7171 - 0.48 1.95 1.39 1.03 4.37
6~7 0.59 0.68 ' 0.50 1.77 1.58  0.79 ho1b
7+ 0.82 ; 0.95 ' 0.35  2.12 0.94 0.75 3.81
weighted b f :
Average 0.54 I 0.74 0.43 1.70 1.80 1.32 L, 82

Source: Islam (1984) Figures are calculated from (Douglas 1981), Yearly
Recall Data. -

Note: TFirewood is wood from the mgin trunk of a tree. Branches are large
branches cut from a tree. Residues are agricultural and animal residues.

Other parts of trees are defined as small branches, twigs, leaves, and bark.

Grade 1 fuel guality is superior to Grade 2 and Grade 3.
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Table: 2.4

Distribution of Food and Fuel Consumption in Sakoa Village of Kulaghat Union

92

by Landholding Size

Farm Size {acres of cultivable land)

Land- 0-0.5 0.5-1 1=2  2-3 3.5 5-10 10+
less
1. Acres/person 0 0.05 ~ 0.14 0,30 0O.41  0.47 0.87 1.34
2. Cattle/person 0.0k 0.06 0.29 0.38 0.31 0.37 0.7 1.04
3. Tree/person 3.1 9.1 14,60 23.40 18.70  18.40 22,30 23.540
GJ/year per capita
k. Food consumption 2.9  3.39  3.46  3.48 .64 340 4,16 5.79
(rice and wheat)
5. Food cooking fuels
a. Firewood 1.66 2,11 2.27 .38 3,17 3,02 L. 84 L.5h
_ b. Branches, twigs,! _ : : _
legves T 2.72  2.42 2.12 2.42 . 1.97 1.51 1.66 2.72
¢. Agriculture ' :
residues ;'2.26 - 2.00 1.88 2.1 2.00 1.88  2.26 3.26
d. Total (a+bsc) 6.6 0.53  6.27 8.9 7.1k 6.41  8.76 10.52
6. Fuel for parboiling 0.27 0.53 1.07 1.73  2.13 2.27 2.67  4.00
VT
7. Fuel for ghur making - - - 0.15 0.07 0.30 2.15 2.38
8. Total household ,
cooking fuel (54+647) 6.91 7.06 7.24 10.82 S.34 8.98 13.59 16.90
9. Kerosene for '
lighting .0.20° 0.20 0.20 0.30 0.28 0.30 0.31 0.48
Source: Figures are calculated fprom Quader, Omar 1982:(Quoted from Islam 1984),
Note: Totai households, 250; total population, 1, 407.

Caloric value ©of rice and whest

+
v

1.8 MI/kg = 3,540 kcal/kg.
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Table:; 2.5

Per Capita Consumption of Cooking Fuels irn Four Villages of Nabagram-

Number of Fuel Consumption
Household
Members . Village 8 ,Village 9 - Village 20 Village 22
' GJ/year
1 - -  11.00 10.90
2. 7.56 8.91 7.40 6.77
3 4.46 8. 44 5.29 .93
4 4,37 8. 44 5.14 L4y
5 4,04 6. 45 L.25- 3.49
6 - hoos . 5.80 k.60 3.28
v 3.25 5.60 k.50 3,65
8 3.1k 4,68 b.90 3.55
9 ',-_'2.1{? -, 7.20 3.84 . 2.75
10 o 3.29"‘.\ 5,27 - 1.38
11 2.28 - - 1.80
12 | 2.53 ’ 4.99. C. 3.49
.3 | 5.98 5.48 - -
14 1.73 : - ' - -
20 k.98 - 5.35 -
Weighted 3.42 5.93 4.80, 3.82
Average

Source: Islam, Morse and Soesastro (1984)
(Figures are calculated from Islam (1980)).
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Table: 2.6

Kerosene Consumption for Lighting by Different Devices Used in Bsgladesh.

_ Kercsene Kerosene Consumption {gm/hr)

Type of Capacity

Device (gms) Wick height (cm.)
Kipee (Open Mick Lamp) - '* = (0.50) .  (0.75)  .(1.00)
Large . éhh . 25.89 38.33 46,23
Medium 8g 15.80 18.94 22.43
Small .74 14.90 18.92 21.73
Glass 45 10.92 13.75 18.67
BCSIR improved 140 4.29 5.50 6.38
Hurricane Lantern L +£0.10) .15 (0:20)

] .

Large V371 8.2 10.70 15. 49
Small - o 2h2 5,81 , 2.98 - 12.38

Source: GOB (1985a)

e



Table: 2.7
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Summary of Rural Energﬁ Consumption

of Bangladesh in 1981

End TUse Type of Fuel QJuantity
\ (Mio tonnes) (PJ) (%)

Cooking Biomass . 27.29 337.0 71.0
Lighting Kerosene 0.23 10.6 2.2
Industries Biomass 5.37 80.5 17.0
(except brick)
Agriculture
Irrigation - Diesel O.Q} 1.5 ) 0.3

Electricity 37,989 .Mwh 0.1 )
Fertiliser (Indirect gas

& electricity) - 0.862 45.0 3.5
TOTAL 474,65 100.0

Notes 1) Estimatedxgnergy consumption in rur
person/year

Source: BEPP. (GOB 1985§)

al areas = 6.26 GJ per _



Table: b.1.1
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Comparative Profile of Fulbaria and Mymensingh Sadar Upazila

Description Unit Fulbaria Mymensingh
: Upazila Sadar Umzila
1. - AREA (including river) sg. Km LE5. 4 372.7
2+ DENSITY (including river) Person
_ per sq km 679 1,196
3. HOUSEHOLDS
Total Number 59,723 78,497
Urban Number 4,108 29,418
Rural Number 55,615 49,079
Size (in dwelling unit) Person per
household
.Total 5.5 5.2
Urban 5.5 6.1
Rural 5.5 5.2
4. POPUL ATION )
Total: Both.sex 329,739 446,529
N
Male' - 167,826 234,635
. Female '\ 161,913 211,894
Urban: Both sex 22,023 190,911
Male 11, 287 104,125
Female 10,736 86,786
Rural: Both sex 307,716 255,618
Male ; 156,539 130,510
Female [/ 151,177 125,108
-Urban Population (percent/
as_of 1981) 6.7 42,8
Sex Ratio (100M/F)
. Total 104 111
\ Urban 105 120
Rural 104 104
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Description ' : Unit Fulbaria Mymensingh
' Upazila Sadar Upazila

5. LITERACY RATE (5 yrs & over)

Total: Both sex 14,5 29.4
. Male 15,6 35,8
Female 9.1 22.3
Urban: Both sex : : 16.0 45,4
Male 22.9 52.3
Female 8-7 3?.0
Rural: Both sex . 14,4 16.8
Male 19.4 21.8
Femgle 9.1 11.6

6. ADMINISTRATIVE UNIT

Union | . ' ' 16 13
. T

Mauza ‘ ' 121 126

Village ‘ 178 186

Municipality - ' - 1

Ward o ' - G

Mahalla ' - 69

7. SERVICES AND FACILITIRS

Institution

collage - '- : 1o
High/Junior High School . = . 29 43
Primary Schéol - 102 126
Madrasha f : ' 8 : 42
Mosque J K , 508 504
Temple ‘ _»" . 22 19

~ Church o S _ 1
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Description ) Fulbaria Upazila Mymensingh
' Sadar Upazila

Transport and Communication

“Road in km

Metalled 20.9 235.0
Mutcha ' 1,512.8 _ 241.4
Rail Road ; _ - 47,0
Modes of transpért : Bﬁs, Auto rickshaw, Train, Bus, Auto
and Rickshaw rickshaw, Rickshaw

and Boat.

Bealth facilities

Né. of hospitals 7 4
No. of Dispensaries/Clinics 6 3
No. of Doctors 1 >
No. of Paramedics 2 2
—  Other facilities available "E
No. of hat/hazars L Lo l 28
No. of Post Officéd ~ =~ 7 . 23
No. of Televraph Offlce »E o, - ) l 1
Percentage of electrlfled : | - -
Village 3 : 7.9 o 4.8
8. PHYSIC-CLIMATIC CONDITION
Seil ' Flood plain and Flood plain and sllty
—— silty clays Clay loams
Climate - _ . -Cool Cool
Maximum temperature o 33-310C- 33.31°%
Mipimum temperature o 11.83°% 11.83°%
Period of Summer Season April - June April - June.
. Period of Winter Season July - December July - December
Period of Rainfall ' May - September May - September

Total rainfall (in 1981) - 72n 72n

W
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Description

Fulbaria Upazila

Msmensingh
Sadar Upazila

" Maximum humidi ty

Minimum humidity

9. SFECIAL FEATURES

10. HISTORICAL RELICS

Source: GOB (1985b)

94
Loy

Jack fruits and
Pine apples largely
grown here.

No trace found

9%
hog

A-railway junction,
Agricultural
University, a big
hospital, a girls
Catet College, a
jute mill are
present here,

0ld zaminders
Places still exist
here.
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" rable: b,1.2

*
il ¥
——

—

. ) -
Population, Attending School and Literacy in

Upazila, Union and Study Villages

Attending Scheol

Name Ares in Household Populat:ion - - Literate Persons
b, Acreq
. Total Male: ~ Female 0-9 10-17  1B-64 65 and Total 5-9 10-44  15-24  Total Hale Female
' Years Yeara Yenrs Qver Years Years Years
Fulbaria . B :
Upazila  -119,334 59,723 329739 167826 161913 114231 61009  1L4L2BB5 11614 23250 8987 9794 bugg 39353 27246 12107
Kushmail B o
Union Y538 5,235 28132 14091 14,044 Gh9g 5002 1259 . 1038 1499 565 617 317 2916 2120 796
*Baruka : . o
Village 1217 992 5163 2535 2.628 1768 909 2315 470 317 212 133 €3 568 295 173,
(100)  (49.10) (50.90) (34.28) (17.61) (Lh.BB) (3.29) (w00}  (38.37) (41.95) (15.87) (100) (69.5h) (3C.h6}
liymensingh )
Sadar 95033 784h97 k4529 234635 211894 142253 85811 205170 13290 51912 16669 20750 14493 109870 70736 39434
Upazila . '
CGhugra .
Unien Baug 5036 32171 18341 18830 11296 STan 14151 1002 2259 201 950 Lad 3633 2h39 1250
*Chaknaju
Village - 323, 1495 763 732 L3a ako 700 €0 Lo 1 18 1 111 77 Sb
. (180)  (S1.08) (h5.96) (3&.31) (15.56) (46,52} (4.c1) (100)  (27.3) (43.0) (27.5) {108) (55.3%) (20.€3)

' Study Villages

jource: GUB {1985b)

0oL
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- Table: 4,1.3 T

Householda by Use of bwelling unit structure, Potable Hatei, Ownership of Cultivable land, Own house and Cottage

Industry in Upazila, tnion and stud}_Villages

P ' %
/ o Households Dwelling Units ﬁouséholds Raving
b Nape . Total [welling Institution Buginess Kutcha Semi Pucea Potable pgri- Own Cottage Tribal
; N . Units . . Industry Puceag Water Land House Industry Household
Fulbaria 59723 59240 139 7 77 34y 26396 22663 181 32285  4uBoz  s69k0 3696 259
Upazila - _ . - .
" Kushmail 5235 - 5204 1 30 2520 2675 9 3730 3737 5097 136 3
- Union ' ’ .
. *Baruka 99é 283 o] 9 . 540 bl 2 591 658 953 26 2
© Village (100} (92.0%9) (0} - (0.99) (Sk.9b) (44, 86) (0.20} (59.58) (66.33) (96.07) (2.62) (0,20)
- (100} '
Mymensingh ]?8497 77263 704 539 37776 30506 8989 54592 35594 61981 2102 107
Sadar . ’
Upezila .
Ghagra 6636 6529 5 2 3136 3432 £1 4403 4iks 6308 7. 12
Unicn ’ ,
*Chakna ju 323 323 o . 0 202 121 0 16k 237 23¢ 5 0
Village (100}  (100) (0) (o) (62.54) (37.48) (0) (50.77) (73.37) (31.64) (1.5%) (c3
[ (100)

Note: * gtudy villages
() indicates percentage,

Source: GUB (1985b)

K
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Table: 4.1.4 . T o
Population by Religion, Qccupation and Youth not working {20-29 years) in Upazila, Union and Study Villages ' ’

Youths (10-29 years)

Religion ‘ ) Occupstion (10-65 Years) Not working
; Total Muslim Hindu Buddhist Christan Others Total MNot Household Culti Agri- ' Manufac- Business Others Literate I11itermte
: : ) Working work vation Non Crop ture
Fulbaria B o :
Upazila 329739 313066 13396 6 8ig 422 215508 41756  B06z0 65871 797 740 _ S22k 20500  1B14 1932k
Kushmeil
Unien 28432 26744 1360 0 9 19 18633 L4161 G422 5086 ? 26 523 2408 179 2247
*Baruka
Village 5163 5013 14 o 0 & 3395 1181 967 688 4 2 54 519 37 o1
(100) (97.09) (2.79) (0) (0) (0.12) (100)  (3h.79) (2B.48)  (20.27) (0.11)  {0.06) . (1.00)  (15.29) '
Hymensingh
Sedar ' :
Upazila CWhE529 443542 . 31579 73 £18 725 304271 76390 96098 L3667 1447 670k 21757 58208 5875 25282
Ghagra : ' } !
tnion - 32171 16095 525 5 3 29 20875 L3gu 7546 5077 52 74 980 2752 216 2067
‘Cheknaju 1495 k21 T 0 0 1009 80 uG2 356 o 2 25 g0 2 LE
Villege  (100) (95.05)  (k.95)  (0) (0) (0) (100} (7.93) (45.79) (35.28)  (0) (0.20)  (2.87)  (7.93)
Nota: * study Village () indicates percentage

Source: GOB {1045b)

cot



Table: 4,2.1
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Distribution of Population by aAge Group and Sex

Village: Baruka (b)

Age Group , Female Total %
Number % \ Number %
0-9 632 50.97 608 49,03 1240 31.74
10-19 420 55.85 332 Ly, 15 752 19.25
20-29 315 k5,65 375 54.35 690 17 .66
30-39 235 51.20 22k LE., 8o 459 11.75
10-49 179 46,74 20k 53.26 383 9.80
504+ 233 760.84 150 39.16 383 9.80‘
Total 2014 51;55 1893 48.45 3907 100
: fﬂ5
Village: Chaknaju(c):
Male Female" Total %
Number 9% Number %
0-9 225 . 53.44 - 196 L6.56 421 31.51
10-19 126 46,67 1k 53.33 270 20.21
20-20 117 | 7,18 L1317 52.82 248 18.56
30-39 76 . 48.10 82 51.90 158 11.83
4049 73 ) 57.03 55 b2.97 128 9.58
50+ 77 -m6§?37" 34 30.63 111 8.31
Total 694 51.95 642 48,05 1336 100




b.2.2(b)
Distribution of Family Size ficcording to the Size of Cultivated Land.

Table:

Village: Baruka

Farm Size (Acres of Cultivated Land)
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Farm Size (Acres of Cultivated Land)

s ho2.2(c)
VARD
CCUNT 1

Table
- Distribution of Family Size According to the Size of Cultivated Land

Village: Chaknaju
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Table: 4.3.1(b)
TIype of Families by Landholding 5ize

Village: Baruka

COUNT {VARU‘ . Farm 3ize (Acres of Cultivated Land) .
: , TGT PCT }LANDLEsS EFO'E AC SES"I AC gEI.S AC %EﬁEZ’S %EEET.S 7.5+ ACR
Type of Family I [.1 2.1 N 4.1 5.1 6.1 7ol
TYCF Bt S i el LRy SRRty (SR JIL A
: lo 1 158 I 344 1 86 I le 1 4 1 2 22 1
NUCLEUS FAMILY % 21.3 } hB.4 ] 11.6 1 2.2 § 045 % 0.4 f 3.0 f
o 2. 1 Lo _I-- 49 ] 19 1 B 2 1 I I 1 I
EXTENDED FAMILY | 1.9 % 8.6 % 2.6 } 0.5 I 0.3 { 0.1 } 0.l %
N N 6 1 5 1 2 1 11 C 1 0 I
CGMB INED FAMILY % 0.3 % 0.8 % 0.7 % 0.3 % 0.1 } 0aC % C.0 %
“. CCLUMN 174 399 110 25 7. 4 23
TOTAL 73.5 53.8 14.8 3.4 0.9 0. ¢ 3.1
' Table: bo3,1(c)
Iype of Families by Landholding Size
Village: Chaknaju
COUNT rVARD Farm Size (Acres of Cultivated Land)
TOT PCT ILANDLESS 8;0,5 AC EES—L AC é;l.ﬁ AC géggz.S‘ E;%E?.s 7.5+ ACR
Type of Family I L1 2.1 3.1 4.1 S, 6.1 7.1
TYOF | o e el e e [ty SUCUSRII s SN
A 95 | g3 I 25 1 5 0 1 1 1 7 1.
NUCLEUS FAMILY % 36,7 % 35.9 % 9.7 % 1.9 } 0.0 % 0.4 % 2.7 1
; R et il G bl CD S SRCRIS ot S OO IS S-S A
2. I 6 1 5 1 7 1 6 1 11 I 2 1
EXT ENDED FAMILY 1 2.3 % 1.9 I 2.7 1 2:3__1__ 044 0s¢_ 1 _ 0.8__1
‘ 3. 1 0 1 2 i 3 1 1 0 1 ¢ 1 0 I
COMBINED EAMILY { 0.0 f 0.8 g 122 { 0.4 % 0.0 } Q. C } 0.0 {
CCLUMH 101 10O 35 12 1 1 9
TOTAL 39,0 38.6 13.5 4,6 0.4 0.4 3.5
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h,3.2(b)

 fable:

Distribution of Own Land and Cultivated Land.

Village: Baruka -
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LI.B-E(C)
Distribution of Qwn Land and Cultivated Land,

Table:

Village: GChaknaju

Land)

 Farm Size (Acres of Cultivated

e
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Table: 4.3.3(b)

Distribution of Households According to Annual Income and by Landholding Size

Village: Baruka

VARO - Farm slze (Acres of Cultivated Land)

COUNT . I '

TOT PCT ELANDLESS 0-0. .5 AC 0.5-1 AC 1-1.5 AC L. 5-2. 5 2:557.5 7.5+ ACR _EOM

Yearly Income 1.1 2.1 A 4.1 5.1 6.1 7.1

- VARG SRR, SRVt SO SIS SRR (SR SRS el N LY
1. 1 26 I 341 5 - 1 I o 1 C I 9 I 75
0-5999 Tk 1 3.5 L 46 I 0.7 1 0.1 1 0.0 I 0.¢_I 1.2 [ 0.1
' 2. 1 119 1 — 246 1 27 1 5 1 2 1 C 1 10 I 409
6000-17959 TK [ 1.0 1 33.2 1 3.6 1 0.7 1 0.3. 1 0.6 1 1.3 1 5.1
3. ] 22 1 85 I 39 I e I 1] ¢ ! 2 1 159
18000-20599 TK™ I 30 I 12.0 1§ . 5.3 1 0.8 1 0. I 0.C I 0.3 I 4
PR 5 I 28 I 32 1 13 1 6 1 : 1 11 85
30000-59599 1K' L 0.7 [ 3.8 1 4.3 1 1.8 1 0.5 1 0.7 1 0.1 [ 1.5
5. I > I 7] 0 I 0 I s | 11 14

_.I PR (P —— —— v o 7 s —— — e i e e | e o s o || e o e i bt
CCLUMN 174 399 110 25 . 7 4 23 762

TOTAL 235 53.8 4.8 3.4 . 0.9 £ 3.1 1CO .0
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‘'Farm Size (Acres of Cultivated Land)
0. 51 AC

VARD
TLANDLESS

I

COUNT -
“TOT PCT

Chaknaju
Yearly Income

4.3.3(c)
"Distribution of Households According to Annual Income and by Landholding Size

Table:
Village:

- 110

Do Moy OF ~3 g OO

ST e Y Dy e s U »
M~ 0 n o -~ NO
— T3} — — L=

—

vt bt vl bt b bt bt ] e ] By e b e o o

1
| 1 _ |
| ~F 10N N OO |1OO |
1 L] L " L] .| L
“ O] ™y ol O_ 0* o
| [ |
1 ! i f | |
1 | L [ | |
b et b e st Bl e et bl b g ] 8t o S g bt
i 1 | 1 J 1
Ol 1 | 1 | |
_cc_cc_lﬂ._CC-ccqlﬂu
| v . [} . (W .
f ot ol Ol o1 =N lw]
| t | t 1 |
| t i f i |
| | ! | | {
el ey B b et ot et et e P P P et oy g e b
. 1 ; | | i
L f I | | t i
_00_00_00_14_00 —
.t * i L] L] [] [
| o | ,0~ ol ©o| ©
(- . ( i
| 1 ] | { i
I | ! | I I
Bt el B oo ot Bl Bt b b S Bd [ Lo L L e P
* | | ! ! ! !
| i { i [ |
ﬁ00_28_28_77_14—26
] .| . _ | LI B R
LR N =) D Ny O} ¥
| | ! | t |
{ ! | | ! |
L ] | 1 ! i
Bt vt Bt bl bt e et bt bt ol ] e Sty v e g
L | 1 | f
™ | l _ | (
_32_63_3U_26*14_55
1 LI sl e | — e t . ] Toe
o~y N 0Ny ) Oy ™
i ! | 1 ¢ r
| I | i t I
I I | | 1 }
Pt b bl bl St e e o, bt bt St bt et bl g g
= . ! i | |
N } ' Yoo
D | NG 0N | DM ) r=F | OO
[ "IN L L] s C e
-] un} LAR I D ™ Q| —w
i I ™ ! H PN
i 1 i { i |
! ! } ; | i
At bt P e v Sl ot et et ] e i e ] ] g it
.| ; | f ! !
i ; | | i ]
_74_79_63_14_00_10
2._50_ L (] LI =
1 (e 3 [Fal | oy O o -
=1 oy i | b
* | | i |
| I { |
o Pt et bt b et g b P b bl By g Pl et et
| ! | | { !
__ - [ ] . - (] = =J
| = ™~ My Fx ©0 L E =L
f N e T
1 — ’ -0
| OO [ex) I
| o> [mp) o + O
X W w w
= ja] o o ~
| aad 3] i —
(o] — ! |
o i L] o [
o o o) o o
a o O o o
| o =8} o o
o O - (181 £

VARC




.

/'

-

111

Barukg

b, 1(b)

Distribution of Households by MNumber of Dwelling Units and Landholding Size
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Table H 4-’"‘.1,(0)

Distribution of Households by Number of Dwelling Units and Landholding Size

Chaknaju

Village:

Farm Size (Acres of Cultivated Land)
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Goh,2(b)

Distribution of Number of Living Rooms by Landholdihg Size

Table:

Baruka

Village:

Farm Sizgr(Acres of Cultivated Land)
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bob,2(c)
Distribution of Number of Living Rooms by Landholding gize

Table:

Chaknaju

Village:

Farm Size (Acres of

Cultivated Land)

o

VARO

1

COUNT
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Farm Size (Acres of Cultivated
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TOT PCT
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Réofing Materiels

b.4,3(b)
Distribution of Households by Type of Hoofing Materials and Landholding Size .
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Table: 4.4.3(c)
Distribution of Households by Type of Roofing Materisls and Landholding $ize,

'Village: Chaknaju

1

k T

VARD }-" ' FQrm Size (Acres of Cultivated ILand)
COUNT 1 - K : :
. TOT PCT ILANDLESS gEo.s AC 855“1 AC éEl.S AC ﬁ&EEZ'S' %EEET'S E'5+ ACR TE$§L
. i t i . - = =
: Roofing Materials 1ol B 4.1 5.1 6 ol 7.1
ROOFMAT ~—*——--—I—-~~-———1——-_7——~1~~——-—-—1__—~~—-—1-_-——~—-1—-——————1~———————I
5 1. 1. 16 1 51 1 29 1 11 1 1 I 10 3 1 112
CCRRUGATED IRON %‘ 6.2 { 1527 % 11.2 1 4.2 I 0.4 -% 0.4 % 1.2 [ 43.2
' § 49 ] 4 1 1 1 0 I C 1 6 1 145
STRAW MK LEAVES [~ 32.3 1 18.9 [ 1.5 I 0.4 I 0.0 1 Col { 2.3 I 6.0
4. ] 0 I 0] 2 0 1 0 1 ¢ 1 0 I 2
CTHERS % 0.0 } 0.0 % 0.8 % 0.0 } 0.0 [ __o.¢ } 0.0 ; 0.8
COLUMN 1ol 100 35 12 1 g 259
TDTAL ,..,9.0 38.6 ]._5-5 4.6 004 004 3.5 .I.C0.0

- ;:agl, {



Table:

Lo 4(p)
Digtribution of Households by Sources of Drinking Water énd Landholding Size

Village:

Barukg

Farm Size (jcres of Cultivated Land)

VARDO
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Table: 4,h.k(c)

Distribution of Households by Sources of Drinking Water and Landholding size

Village: Chaknaju

c . IW\R!’,"l Farm Size (Acres of Cultivated Land)
QUN ' .
TOT PCT ILANDLESS 0-0.5 AC 6.5-1 AC I—1.5 AC 145-2.5 2.5=7.5 7.5+ ACR FOW
Scurces of Drinking ] RE : RE PE ACRE ACRE E TCTAL
Water 1 1ol 2.1 3.1 4.1 5.1 6. - 7.1
SODRIW ————-——~1———~—-——1———-———~1~——m—~——1———*~_——1——*ﬂ—‘——r-——~————1-———-———1
1« 1 8 1 21 1 3 1 2 1 0 1 € 1 2 1 46
FCND CR FIVER I 69 % 8.1 % 1.2 % C. 8 {, 0.0 } 0.C I 0.8 } 17.8
_ . 1 11 3 1 | 1 1 0 1 C 1 0 I 6
_ FUD HELL { Ootf I 1.2 { On(f { O-[f E 0.0 1{ Ooc % O-O { 203
: [ 5 I 0 I 0 I 0 C 1 6
' PUCCA WELL % 1.9 { 0.0 % 0.0 } 0.0 E 0.0 { 0.C { 0.4 % 2.3
: 4 [ 77 i 76 ED | g9 1 I & 1 201
FAND TUBEWECLL f 29.7 1 29.3 % 12.0 } 3.5 § 0.4 { 0.4 f 2.3 } 7.6
CCLUMN icl 100 35 12 1 1 9 259
TOTAL 39.0 38.6 13.5 4. 6 0.4 0.4 3.5 1C0.0

gLL
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Table: 4,5_1(b)

Distribution of Tree Resources Accordiné to the Size of Homestead Land

Village: Baruka

Description Homestead Land (in Acre)
' Landless 0-0.005 0.005-0.19 0.1-0.5 Total
{Number of Trees)

Fruit Trees 0 10 4227 353 4590
Fuelwood fTrees o - 1 2548 343 2892
Timber Trees 0 0 3 0 3
Total Trees 71 6778 696 7485

(0.14)  (96.55) (.29)  (100.0)

Total households z 692 47 242
| (0.4) - '(93.3) (6.3)  (100)

\ C '/’(Number of trees/household)
Fruit Trees _ L 3.33 6.1C 7.51 6.19
Fuelwood Trees 0.33 3.68 7.30 3.90
Timber Trees ' . 0.004

 Total 3,66 9.78 14,89  10.09
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| .
Table: 4.5.1(c)

Distribution of Tree Resources According to the Size of Homestead Land

Village: Chaknaju

" Type of Trees Homestead Land in pAcre
Landless 0-0.005 0.005-0.1 C.1-0.5 Total
(Number of Trees)

Fruit Trees S ' -y 2276 211 2487

Fuelwood Treéé , - ghy 24 968

Timber Trees 24 3 27

Total Trees 3244 238 3482
(53.16) (6.84)  (100.0)

Total households C 241 18 259
. (93.05) (6.95) (100.0)

(Number of Trees/household}

Fruit Trees

9 bl 11.72 9.6
Fuelwood Trees ;___ ' o 3.91 1.33 3.7h
Timber Trees- T | 0.01 0.17 0.10

Total 13.36 13.22 13. 44




Table: 4;5-2(b)

= |
A2 :

Distribution of Tree Resources According to the Size of Cultivated Land

VVillage: Baruka

Type of Trees

Farm Size (Acres of Cultivated Land)
2.5-7.5 7.5+ Total

Landless 0-0.5 0.5-1 1-1.5 1.5-2.5

(Number of Trees)

Fruit Trees 206 2336 1045 354 57 83 9 4590
Fuelwood Trees 511 1514 553 2340 37 53 2 2904
Timber Trees 0 0o - 2 0 1 0 0 3
Total Trees 1217 3850 1600 588 95 1356 11 7497
(16.2) (531.4) (21.3) (7.8) (1.3) (1.8) (0.15) (99.95)
Total households 174 599 110 25 7 L 23 7he
~ (25.5)  (53.8) (14.8) (3.4) -(0.9) (0.5)  (3.1)  (100)
q -
., EY
(Number of Trees/household)
Fruit Trees L 06 5.85 9.5 14,16 8.4 20275 '0.'39 6.15.
Fuelwood fTrees 2.94 ' 3,79 5,03 9.36 5.29 13.25  0.29 3.9
Timber Trees o o0 0.02 0 0.1k 0 o 0.004
Total 6.99 9.64 14,55 23,52 13.57 34,0 0.66 10,09




Table:!4.5.2(c)
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Distribution of Tree Resources According to the Size of Cultivated Land

Village: Chaknaju

Farm Size (Acres of Cultivated Land)

Type of Trees Landless 0-0.5 0.5-1 1-1.5 1.5-2.5 2.5-7.5 7.54+ Total
(Number of Trees)
Fruit Trees S14 936 67 317 30 5 6 2505
Fuelwood Trees 254 414 204 84 3 7 2 - 968
Timber Trees 1 9 7 9 0 0} 1 27
Total Trees 769 1409 858 L0 33 12 9 3500
(22.0) (40.3) (24.5) (11.7) (0.9%) (0.34) (0.26) (100)
Total households 101 100 35 12 1 1 G 259
(39.0) (38.6) (13.5) (k.6) (0.%) (0.4) (3.5} (100)
.‘/
B ‘\ (Numbér of Trees/household)
Fruit Trees 5.08 - 9.86 18.48 26.11 30.0 5.0 0.66 9.6
Fuelwood Trees 2.51 L.oak 5.8 7.0 . 3.0 7;0 0.22 3.74
Timber Trees 0.009 0.09 0.2 0.75 0.0 0.0 0.11 0.10
Total Trees 7.60 14.0¢ 24,5 34,16 33,0 12.0 0.99 13.44




Table: 4,6.1(b)
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Distribution of Cropped Areas by Lantholding Size

Village: Baruka

Farm Size (Acres of Cultivated Land)

0-0.5 0.5-1 1-1.5 1.5-2.5 2.5-7.5 %.5,4

Type of Crops Landless Total
(Acre per household) i

Aus 0 | 0.13 . 0.42 0.68 0.97 0.69 0.01 0.47
Aman 0 0.17 50.58 0.98 1.4?‘ 1.63 6.03 0.23
Traditional Boro 0 0.007 Io.o; 0.08 0 0 2.03 0.01
Irrigated Boro 0 0.04 0,15 0.17 0.26 1.3 0.002 0.06
Total for food

crops 0.35 1.18 1.9 2.7 3.62 0.07  0.47
Jute 0 0.03_”io.09 , 0.14 0.17 0.16 0.002 C.Ok
Others 0 0.006 10,03 0.02  0.03  0.06  0.005 0.009
Total 0 P 0.38 1;3 2.07 2.9 3.84 0.08 o0.52
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Table: 4.6.1{c)

Distribution of Cropped Areas by Landholding Size

Village: Chaknaju

Farm Size {(Acres of Cultivated Land)
Type of Crops Landless ©0-0.5 0.5=1 1=-1.5 1.5«2.5 2.5-7.5 7.5%+ Total
{(Acre per Household)

Aus 0 0.711 0.43 0,64 0.17 °  0.58 0.10 0.14
Aman . 0 0.13 . 0.59 0.94 0.67 1.63 0.19 0.19
Traditional Boro O . 0.02 0.08 0.12 0.50 0 0.0k 0.02
Irrigated Boro 0 0.008 0.03 0.07 0 0 0 0.007
Total Food Crops 0 0.27 1.13 1.77 1.34 2.21 0.33 "0.36
- 1\.
Jute 0 0.06 0.18 0.36 0.33 0.50 0.03 0.05
Others 0 - 0.02  0.12  0.07 0.05 0.50 0.22 0.02

Total C0.35  q.43 2.2 1.72 3.21 0.58 0.43




Table: 4.6.2(b)
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Distribution of Crops by Landholding Size

Village: Baruka

Farm Size {Acres of Cultivated Land) Total
_ . weighted
Crops Landless 0 0-5 005"1 1-'1-5 1‘5_2'5 2°5-7'5 7.5+ average
(kg/person/year)

Aus Rice ’ : -
(for food) 80 470 190 150 240 10 77.64
Aman Rice . ‘
(for food) 30 210 230 250 310 8 91.56
Traditionai Boro
Rice (for food) 3 g 20 0 0 - 3.47
Irrigated Boro
Rice (for food) 40 80 90 50 310 5 29,08
Sub-Total of T i
Rice ‘ 213 h68 530 490 860 23 211.75
Jute 20 30 50 40 40 9 17.76
Others 2 5 20 2 30 0.9 2.70
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Table: 4.6.2(c) _
Distribution of Crops b&.Landholding Size

Village: Chaknaju

Farm Size (Acres of Cultivated Land)

Total
Crops Landless 0-0.5 0.5-1 1-1.5 1.5-2.5 2.5-7.5 7.5+ weighted
(kg/person/year) average
Aus Rice . 50 100 100 60 50 40 39,27
Aman Rice 80 190 210 200 230 110 71.78
Traditional Boro 10 20 50 160 0 10 9.85
Irrigated Boro 5 . 20 4 0 0 0 4.82
Sub-Total of _
Rice _ ) 145 330 364 k20 280 160 125.71
Jute 40 }70 90 100 60 5O 31.08
Others 20 7 10 30 6.04




Table: 4.6.3 (b)

Distribution of Crop Residues by Landholding Size

Village: Baruka

Farm Size (Acres of Cultivated Land)

To tal
Type of RESidUES Landless 0"095 005'1 1"“1.5 1-5"2.5 2.5"'7.5 705+ WEighted
(Tonnes/household) average
Aus (Plant residues) 0.6k  2.01, 3.37  L.69 3,07  0.001 (.82
(Husk) 0.13  0.35 0.5k 0.52 0.53 0.03 0.15
Aman (Plant Eésidues) 0.98 2.64 2,13 7.75 1.2 0.65 1,14
(Husk) 0.16  0.48 0.65 0.83 0.85 0.02 0.19
(Bran) 0.72 2.21 3.05 3.84 3.95 0.11 0.88 .
%]
: ~J
Traditional Boro (Plant residues) 0.02 0.19 0.45 0 0 0 0.05
(Husk) 0.005 0.03 0.08 0 0 0.01
(Bran) 0.28 0.94  1.00  1.59 3.95  0.006 0.36
Jute Stick 0.22 0.48 0,88 0.71 0.39 0.01 0.23
Others 0.009 0.04 0,12 0.02 0.1k 0.006 0.02




Table: 4.6.3 (c)

-Distribution of Crop Residues by Landholding Sigze

Village: Chaknaju

Farm Size (Acres of Cultivated Land)

Total
Type of Residues . "+ Landless 0-0.5 0.5-1 1-1.5 1.5-2.5 2.5-7.5 7.5+ weighted
; e : (Tonnes/household) average
Aus R (Piant/résidUGs) 0 N 0.34 0,73 0.93 - 0.56 0.22 0.27 0.29
' (Husk) | © ~  0.09 0.26 0.34 0.13 0.17 0.07  0.09
(Bran) 0 0.42  1.21  1.58 .' 0.60 0.80 0.34 0.42
Aman ' _ (Plant residues) 0 0.68 1.97 3.68  3.73 1.12 0.9% 0,75
' . (Husk) : 0 0.13  0.4hk 0,69 0.43 0.85 0.418  0.45
(Bran) 0 0.6  2.04 3,21 1.1 3.95 . 0.88 0.7z
Traditional Boro (Plant residues) 0] 0.04 0.26 .90 3,36 0 0.04 0.11
(Husk) 0 - 0.02 0.06 0.14 0.34 0 0.02 0.02
(Bran) 0 0.13 0.28 1.64 1.59 0 0.13  0.17
Irrigated Boro (Plant residues) 0 0.02 0.21 0.09 0 0 0.0 0.04
(Husk) 0 0.009 .0.05 0.03 0 0 0.0 0.01
(Bran) 0 0.04 0.24 0.12 o 0 0.0 0.05
Jute Sticks ' 0 0.27 0.67 1.42 1.19 0.75 0.63 (.29

Others . 0 0.02 0.08 0.05 © 0,11 0.12  0.03

g2l
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Table: 4.7.1

Distribution of Livestock Resources by Landholding Size

Village: Baruka(b)

‘ Farm Size (Acres of Cultivated Land) 7
Type of Animal Landless 0-0.5 0.5-1 1-1.5 1.5-2.5 2.5-7.5 7.5+ Total

(Number of animals)

Male Cattle 0 64 107 . b7, 20 16 1 255
Female Cattle 21 336 158' 68 23 18 2 626
Buffaloes 0 5 0 0 0 0 0 5
Horse 0 0 0 0 0 0 0 0

| Goat and Sheep by 273 123 39 9 17 2 513

Total Number of )
Households 174 399 110 25 7 4 23 742

?illage: Chaknajuf{c)

Type of Animals Landless .0-0.5 0.5-1 1-1.5 1.5-2.5 2.5-7.5 7.5+ Total

(Number of animalg)

Male Catile o 0 55 2k 26 ‘. 0 8 114
Female Cattle 15 70 - 65 5 3 "_2‘ 10 180
Buffaloes . 0. ;ij 0 0 o . 0 0 1
Horse - 0 0 0 o o 0 0 0
Goat and sheep 9 17 24 19 0 o} 0 69

Total Number
of Households 101 100 35 12 1 1 -9 259
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Table: 4.7.2(b)

Distribution of Adult Bullocks .and Adult Cows by Landholding Size

Village: Baruka

Farm Size (Acres of Cultivated Land)

Description Landless 0-0.5 0.5-1 1-1.5 1.5-2.5 2.5-7.5 7.5+ Total

\;
Adult Bullocks '
(Nos). 0 4o 91 36 -18

Adult Cows (Nos) _ :
(Nos) 14 251 123 46 13

Total adult
Bullocks and
Cows (Nos.) 14 29% 214 82 31

i

Cultivated Land

{acres) . 0 78.07 t76.24 29.98 ° 11.78
Bullock/ .

Cultivated land 0 . 0.5k 101990 9.2 1.53
(No/acre) .

(Bullock 4+ Cow)/

Cultivated land L 3.75 2.81 2.74 2.63

(No/acre)

12

12

2h

13.79

1 200

3 Leo
4 662

174.8 284,66

0.01 0.52
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Table: 4.7.2(c) _ .
Digtribution of adult Bullocks and adult Cows by Landholding Size.

Village: Chaknaju e

Farm Size (Acres of Cultivated Land)

Description Landless 0-0.5 0.5-1 1-1.5 1.5-2.5 2.5=-7.5 7.5+ Total

}

Adult Bullocks

(Nos) o 49 27 . 22 0 2 8 100
Adult Cows ,
(Nos) 9 L2 U bk 12 2 1 1 111

Total Adult
3ullocks and

Cows (Nos) 9 &3 71 34 2 3 9 211
Cultivgted '

Land (acres) o 18.68. 25.77 14.57 1.58 k.13  68.4 133.13
Bullock/ : .

Cultivated land © 4 2419 .1.05  1.51 o - 0.48 0.12 0.75
(No/acre) !

(Bullock + Cow)/ ; Vo _
Cultivated land O \bobh 2076 2033 .27 0.73  0.13  1.58
(No/acre) . . "\ . ;
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Table: 4,7.3(b)

Household Distribution.of Different Type of Livestock Resources

Village: Baruka

Farm Size (Acres of Cultivated Land)

. Total -
Description Landless 0-0.5 0.5-1 1-1.5 1.5-2.5 2.5-7.5 7.5+ weighted
(Number of animal per household) average
adult bullock 0 0.11.  0.8%  1.44 2,57 3.0 (0.04)  0.27
(0) (8.20) (55.45)(72.0) (85.7)  (75.0) (k.0)
Total bullock 0 0.16 © 0.97 1.88 2.86 4,0 0.04  0.34
(0) {(11.0) (60.0) (72.0) (85.7) (100.0) (4.0)
Adult Cow 0.08 0.63 1.12 1.84 . 1,86 3.0 (0.09) 0.62
(5.75) (46.87)(76.36)(84.0) (100.0) (75.0) (8.7)
Total Cow 0.12 0.84 % 1.4 2,72 3,28 4.5 0.09 0.84
(9.2) (H9.9)g(80.0) (84.0) (100.0) (100.0) (8.7)
Buffaloe 0 0.01 "0 o . o o o 0.006

; T(0.8)
Goat and Sheep 0.25/ 1 o0.68 " 5.11‘ .56 1.28  3.75 0.08 0.69
(12.6)  (29.6) (hie.5) (60.0) (42.9)  (50.0) (4.3) '

Total Number of
of households 174 399 110 25 7 4 23

Number in ( ) indicates percent of household in.specific landholding
group having animgls.



Table: 4.7.3(c)
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. Bousehold Distribution of Different Type of Livestock Resources

Village: Chaknaju

Farm Size (acres of Cultivated Land)

. Total
Description Landless 0-0.5 0.5-1  1-1.5 1.5-2.5 2.5-7.5 7.5, veighted
| - (Number of animal per household) average
adult bullock O 0.149 0.77 1.83 0 . . 0.5 0.89 0.39
(0) 0 (31.0)  (54.29) (100) (0) {100) (11.11)
Total bullock O 0.53  0:68  2.16 1.0 -0 00 0. 41
(0) (35.0) (45.7) (100) (100) (0) (0)
Adult Cow 0.09 0.k42 1.26 1.0 2.0 1.0 0.11 0.43
(6.93) (35.0) (68.57) (58.33) €¢100.) (100.0) (11.11)
Total Cow | 0.14 0;%? : 1.85 1.26 - 3.0 2.0 5.0 0.69 .
| (7.9 (37.0) (7h.3) 58.3) (100.)  (100.0) (22.2)
Buffaloe 0 A “”'_iiq . o o .0 0 0.003
(1:0) ) .
Goat and Sheep 0,08 /0.1;" 0.68 | 1.58 - 0 0 0 0.27
(5.0)  (7.0)" (25.7) (41.7) (0) (0) (0)
Total Number . y .
of households 101 00 35 L2 1 1 9 259

Number in (') indicates percent of househo

having animals,

R

T ——

1d in specific landholding group



b.7.4(b) _
Distribution of the Size of adult Bullocks by Landholding gize

Table:

Village: Baruka

Farm Size (Acres of Cultivated Land)

VARD -
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Table: 4.7.4(c)

Distribution of the Size of Adult Bullocks by Landholding Size

Chaknaju
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Pable: 4.7.5

136

Distribution of Usage of Own Draft Animal by Landholding Size

Village: Baruka(b)

Farm Size (Acres of Cultivated Land) .  Total
weighted
Usage Landless 0-0.5 0.5-1 1-1.5 1.5=2.5 2.5-7.5 7.5+ average
(Draft animal/household)
Land Preparation 0 0.79 1.86 2.58 3.93 3.5 0.09 0.85
Paddy Threshing 0 0.6 1.77 3.02 3.71 4.5 0.09 0.80
Transport 0 0 - 0.02 0 0 0 0 0.003
Total 0 1.48 3.65 5.6 7.64 8.0 0.18  1.65

" Village: Chaknaju(c)

»

ﬁsage Landléess 0-0.5 0.5-1- 1-1.5 3.5;2.5 2.5=-7.5 7.5+ Total
' f : l C g weighted
(Draft anlmal/householg) average
Land Preparation 0 0.85 1.77 2.21 2.0 2.0 o 0369
Paddy Threshing 0 0.0 1.74  2.25 2.0 2.0 0 0.39
Transport Co 0] 0] ] (¢ 0 -0 0]
0.94 3.51 L.46 . 4.0 4o 0 1,07

Total .0
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Table: 4.7.6 _
Distribution of Usage of Highered Draft Power by Landholding Size

Village: Baruka(b)

Farm Size (Acres of Cultivated Land) Total
' _ _ _ weighted
Usage Landless ©0~0.5 0.5-1 1-1.5 1.5-2.5 2'5.7‘5 7+5+ Average

(Bullock-days/household/year)

Land preparation 0 16.56 . 7.61 B.32 o 0 0 10.31
Paddy Threshing 0 8.43 7.16 8.0 0 0 0 5.86
Transport 0 0.02 0 0 0 0 8] 0.01
Total 0 25.01 14.77 16.32 0 0 0 16.19

Village: Chaknaju(c) i

Landless "0-0.5 0.5-1 1-1.5 1.5-2.5 2.5-7.5 7.5+ Total

Usage i ' weighted
; o ; . . average
\ o o .
Land Preparation O 12.45 10.51 © 0 0 11.43  6.62
Paddy Threshing 0 4.96 0.8 0 .0 0 0.9 2.05
Transport 0 0 0 0 0 0 0 0

Total 0 17.41  11.31 0 0 0 12.3%3 B8.86
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Table: 4.7.7
Seasonal Distribution of Draft Power Shortage by Landholding Size

Village: Baruka (b)

Farm Size (Acres of Cultivated Land)

Draft Power
Shortage Season Landless 0-0.5 0.5-1 1=-1.5 1.5-2.5 2.5-7.5 7.54 Total

- (Number of households having shortage)

Dry Season 0] 3 2 "0 0 0 o - 5
vet Season 0 4 6 1 0 o 0 0 11
Both Seasons 0 316 47 g . 4 1 23 377

* Total Number of
Households 174 399 110 25 7 4 23 742

Village: Chaknaju(c)

Draft Power Landless ~0-0.5 0f5‘1 1-1.5 1.5-2.5 2.5-7.5 7.5+ Total
Shortage Season I i

] - -
Dry Season 3 A\\ 1: 07 0 0 0 0 4
Wet Season 6 '3 3 0 0 0 e. 12
Both Seasons 71 15 2 "9 0 0 .0 - 89

* Total Number of , ,
" Households 101 100 35 12. T4 1 9 259

* Total number of households in each category is tabulated to compare with the number
number of households ac tually having shortage.
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Table: 4.7.8
"Distribution of Strategies in Meeting Draft Power Shortage by Landholding Size,

Village: Baruka (b)

Strategies for Farm Size (Acres of Cultivated Land)

Meeting Draft
Power Shortage L&Rdless 0-0.5 0.5-1 1-1.5 1.5-2.5 2.5-7.5 7.5+ Total

(Number of households)

Hired 0 212 - 21 - 6 0 0 0 239
Excsange 0 104 Ly 5 O o1 o] ‘ 154
Purchase | 0 | 3 . 2 0 1 0 o] 6
Lending 1 68 9 5 3 0 0 86
Total

households 174 399 110 25 7 4 23 742

Village: Chaknaju (c)

-

Strategies for i\ S _
Meeting Draft Landless 4 0-0.5 0.5-1 1-1.5 1.5-2.5 2.5-7.5 7.54 Total
Power Shortage ) \ :

Hired 0 - 21 5 0 0 0 0 26
Exchange 0 2T 3 3 00 0 o] 27
Purchase _ o) _ 1 1 C 0 O 0 2
Lending 0 54 11 3 1 0 0 69
Total

households 101 100 35 12 1 1 9 259




4.7.9(b)
Distribution of the Size of (Cattleheads by Landholding Size

Table:

Village:

Baruka

Farm Size (Acres of Cultivated Land)

VARD

{

COUNT
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Table:

Chaknaju

Village:

VAPRPO

Farm Size (Acres orf Cultivated Land)

{

COUNT
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Table: 4.8.1(b)

Consumption of Biomass Fuels for Household Cdoking According to the Size of Cultivated Land

Village: Baruka

Farm Size (Acres of Cultivated Land) Total
Type of Landless 0-0.5 0.5-1 1-1.5 1.5-2.5 "2.5~7.5 7.5+ :3:52;:d
Fuels (Gﬁ/person/year)
Fuelwood D 1.11 1.36 1,27 1.72 1.11 1.37 % 0,50 1.27
W 1,07 1.47 1.28 1.80 1.19 1.50 - 0.56 1.25
T 2.18 2.83 2.45 3.52 2.30 2.87 1.06 2.52
Twigs and leaves D 1.00 1.06 -1.02 0.85 0.78 0.86 2.59 1.08
W 0.44 1.04 1.05 1.06 0.81 0.86 1.82 0.92
T 1. 44 2.10 2.07 1.91 1.59 1.72 b, b1 2.00
Straw D 0.28 0.66  0.79 0.68 0.53 1.51 0.31 0.58
W 0.29 0.68 0.82 0.67 0.79 1.45 0.50 0.61
T 0.57 1.34 1.61 1.35 1.32 2.96 0.81 1.19
Husk D 0.42 0.64 0.58 0.66 0.39 0.66 0.62 0.58
W 0.46 0.60 0.60 0.71 0.41 0.69 0.77 0.58
T 0.88 1.24 1.18 1.37 0.80 1.35 1.1 1.16
Jutestick D 0.34 0.52 0.49 0.57 0.37 0.30 0.46 0.47
W 0.34 0.49 0.46 0.56 0.38 0.34 0.52 0.43
N 0.68 1.01 0.95 1.13 0.75 0.65 0.98 0.9
Other residues D 0.005 0.10 0,03 0.03 0.01 0,00 0.02 0.01
W 0.005 0.004 0.01 0.10 0.00 0.00 0.01 0.01
T 0.01 0.014  0.04 0.13 0.01 0.00 0.03 0.02
Total D 3.155 4,25 4,18 k.51 3.19 b,7 4.5 3.99
W 2.605 h.284 4,22 4.9 3.58 4,84 h,2 3.80
T 5.76 8.53 8.4 9,41 6.77 9.54 8.7 7.79

chl




Table: 4.8.1(c)

Consumption of Biomass Fuels for.Household Cooking According to the Sigze of Cultivated Land.-

Village: Chaknaju

Fafm Size (Acres of Cultivated Land) Tatal
" Type of Landless 0-0.5  0.5-1  1-1.5  1.5-25  2.5-7.5 7.5,  “cighted
Fuels : - : . Average
. : — .. . {GJ/person/year)
Fuelwood . D 0.36 - 0.6h4 1,14 0.5 0.47 1.3 0.08 0.57
W 0.687 1.07 1.30 0.67 0.56 1.35. 0.09 0.89
_ T 1.04 1.71 S 2. 44 1.17 1.03 2.65" 0.17 1.46
Twigs and leaves D 1.82 2.25 1.73 2.62 0.78 0.93 . 2.22 2.02
[ ' W 1.73 - 1.55 —~~1.16 0.89 0.78 0.84 2. 40 1.56
! T 3.55’”“' 3.80 2.89 3.51 1.56 1.77 L,62 3.58
Straw D 0.27°" 0.70 0.72 0.60 0.39 0.37 0.05 - 0.50
W 0.11 0.51 0.48 0.40 0.23 0.19 0.0k 0.33
T 0.38, 1,21 1.20 1.00 0.62 0.56 0.09 0.83
Husk D 0.16 0.32 0. €0 0.40 0.31 0.37 0.61 0.31
o W 0.23 0.40 0.66 0.39 0.39 0.28 0.43 0.37
T 0.39 . 0.72 1.26 0.79 0.70 0.65 1.04 - 0.68
Jutestick D 0.21 0.56 0.53 0. 44 1.17 0.51 0.05 0. 4G
W 0.40 0.56 0.85 0.66 1.01 0.33 0.009 .52
T 0.61 1.12 1.38 1.10 2.18 0.84 0.059 0.92
Other residues D 0.01 0.04 0.02 0.00 0.00 0.00 0.00 0,02
W 0.006 0.008 0.004 0.00 0.00 0.00 0.03 0.01
T 0.016 0.048 0.024 0.00 0.00 0.00 0.03 0.03
Total D 2.83 4,51 b7y 4,56 3.12 3,48 3.01 3.82
W 3.16 . 4,10 4, 45 3.01 2.97 2.99 3.0 3.69
T 5.99 8.61 9.19 7.57 6.09 6.47 6.01 7.51

cHi




Table= 4,8.2

144

Digtribution of Biomass Fuels Supply Sources According to the Size of Cultivated

Land.

Villagze: Baruka (b)

Farm Size (Acres of Cultivated Lard)

Sources Landless 0-0.5 0.5-1 1-1.5 1.5-2.5 2.5-7.% 7.5+ Total
(Percent of Consumption
Qwn Smurce 24.18 . 72.65° 85.85 86.67  90.60 95,0 .89
Gathexd 48,63 17.04  7.55 7.27 6.30 0.0 82..96
Non Commercial 72.81 89.69 93;4 93.94 96.9 95.0 8:.85
Purch=ed 27.19 10,31 6.60 6.06 3.10- 5.0 1215
Total 100 100 100 100 100 100 0
i
Villsge: Chaknaju(c) 5
) [
/
! "\\Farm Size {Acres of Cultivated Land)
Sources’ ‘Landlegs 0-0.5 0.5-1 1-1.5 1.5-2.5 2.5-7.5 7.5+ Total
‘ (Fercent of Consumption
Own Turce 18.00 —64.80 80.55 86.44 88.0 85.6  5.82
Gatheed 58.90 22.00 8.0 6.49 12.0 0.0 80.07
Non-Tommercial 76.90 86.8 82.15 92.93 400 85.G 85.89
Purci&géd' 23.10 13.22 10.85 _7.07 0.0 15.00 14,11
Totad 100 100 900 100 . 100 100

100

D
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Table: 4,8.3

Distribution of Usage of Biomass Fuels According Landholding Sigze

Village: Baruka (b)

Farm Size (Acres of Cultivated Land)

Usage Landless 0-0.5 0.5-1 1-1.5 1.5-2.5 2.5-7.5 7.54 Total
(GJ/person/year)
Food Cooking L6y 2.72  5.56  6.31 - 4,63 12.19 7.97
Parboiling 1.07 2.60  2.75 2.92 2.04 3.30  0.73
Other Uses 0.06 .21 0.09 0,18 G 10 0.40 0.0
Total 5.77 - 8.53° 8.40 9,47  g.77 15.83  8.70
(weighted = = - - L -i | )
average) | -
Iy

- i Y.
Village: Chaknaju (c)

Farm Size (Acres of Cultivated Landg)

Usage Landless 0-0.5 0.5-1% 11,5  1.5-25 2.5.7.5 7.5, Total
(GJ/person/yeér) i l
' Food Cooking 5.9 5.9 597 k.55 Lo hk6 . 4.os
Parboiling 080 2055 315 a7 139 2,01 1.23
Other Uses 012 0,18 0.27 o.55 0.0 0.0 . 0.008
Total 5.97 8.61 9.19 7.57 6.9 6,47 6.01
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Table: 4-9- 1

Domestic Kerosene Consumption by  Landholding Size

Village: Baruka (Electrified) (b)

- Farm Size (Acres of Cultivated Land) Total
. . * ‘.‘ . h :
Usage - Landless 0-0.5 0.5-1 1-1.5 1.5-2.5 2.5-7.5 7.5+ :3:§azzc
(Household/year)
Cooking kg 0.32 0.05 0.70 0.4k 0 0.39 0 0.4
% 2 1 1 2 O 4 0
Lighting kg 18.82 23.04 32,39 25,95 27.19 30.79 15,58 23,17
% 98 99 99 98 100 96 100
_Total kg 19.1% 23,09 32.46 26,19  27.19  32.18  15.58  23.31
% 100 100 | 100 100 100 100 100
j
; ‘
' T e
Village: Chaknaju (non-electrified) (c) - S - - L —
. Farm Size (Acres of Cultivated Land) Total
U PN _ _ _ - welghted
sage Landless -0-0.5 0.5-1 .1.1.55 7.5 25 2.5-7.5 7.5+ average
' * {(Household/year)
Cooking kg 1.49 1.56  0.63 3.11 0 0 0 1.53
% 5 4 1 5 0 .0
Lighting - kg 30.16 35.61°°52.30 64.07  55.98  61.58  23.64  37.09
%95 9% 99 95 100 100 100
Total kg 31.65  37.17 52.93 67.18 55.98 61.98 23.6h  38.62

% 100 100 100 100 100 100
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Table: 4.9.2(b)
‘Domestic Use of Electricity by Landholding Size

Village: Baruka (electrified)

Farm Size {(Acres of Cultivated Land)

Uses Landless 0—0;5 0.5-1 1-1.5 1.5-2.5 2.5-7.5 7.5+
{kwh/household/year)

@HD T o (WGH o o o o

Lighting 22.82  51.01 132.27 179.76 228.85 405.0 14,34

Total - 22,82 52.4 140,12 199.76 228.85  405.0 14,34




1&8'

Table: 4.9.3

Distribution of Households According to the Type of Fuels Used for

Lighting by Landholding Size.

Village: Baruka (p)

Farm Size (Acres of Cultivated ILand)
Type of Fuel .Landless 0-0.5 0.5-1 1-1.5 1.5-2.5 2.5-7.5 7.5 Total
(Number of households)

Kerosene 1?73 397 108 2h ? 4 23 736
Elec tricity 20 - 98 1 57 17 .. oo b 2 202
. , o _ ,
Total Number i ‘ - .
of households 174 [ 399 - ‘910 25 7 0 4 23 742
f \' . i § 5 )

¢
' . .
. I\ T .

Village: Chaknaju (c)

¥ = - ————

. _ _ Farm Size ‘(iAcres of Cultivated Land)
Type of Fuel  Landless 0-0.5 0.5-1 1-1.5. 1.5-2.5. 2.5-7.5 7.5+ Total

-

Kerosene 101 -} -/JOOf 35 . 12 1 1 9 259

- L .- ) ~

Total Number 101 100 — 35 . 12 1 9 259
of households . : .
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Table: 4.9. %4 .
Distribution of Households 1ccording to the Type of Fuels Used for

Cooking by Landholding Sigze

Village: Baruka (b)

Farm Size (Acres .of Cultivated Land)

Type of Fuel Landless 0-0.5 0.5-1 1-1.5 1.5-2.5 2.5-7.5 7.5+ Total
Used For Cooking : (Number of household)

Biomass Fuels- 174 399 110 25 Vi n 23 742
Kerosene 4 3 1 1 0 1 0 10
Electricity _ 0 7 ! 6 ) o . o - 0 13

Total Number - { ’
of households 1740 399 {110 25 7 4 25 7he

- - - = ':’"\' - o _ ) )
Village: Chaknaju (c) - - ————— .

(Farm Size (Acres of Cultivated Land)

Type of Fuel Landless 0-0.5% 0.5-1 1-1.5 1.5-2.5 2.5-7.5 7.5+ Total
Biomass Fuels 101 100 35 12 1 1 9 259
3 0 0 o 30

Eerosene 11 b 2

Total Number s )
of households . 101 100 — 35 12 1 1 . 9 259

L}
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Table: 4;10.1(b)
Distribution of Household Stove (Used in Dry Season) According to the Size of
Cul tivated Land

Village: Baruka

Farm Size (Acres of Cultivated Land)
Type of Chula Landless 0-0.5 0.5-1 1-1.5 1.5-2.5 2.5-7.5 7.5+ Total
(Number of Stoves)

One mouth 184 515 180 Ly 11 8 24 971
Two mouth 0 87 L3 10 1 2 - 0 143
Movable L 24 1 1 2 0 0 32
Kerosene Cooker 1 0 0 0 0 0 0 1
Cthers 0 0 0 C 0 0 C .0
Total stoves 189 i 626 224 60 14 10 24 1147

‘Potal Households 17 399 110 25 2 4 23 742




Table: 4.10.1(c)

Distribution of Household Stoves (Used in Dry Season) According to the Size

151

of Cultivated Land

Village: Chaknaju

-

"Farm Size ‘(Acres of Cultivated Land)

Type of Chula Landless 0-0.5 0.5-1 1-1.5 1.5-2.5 2.5-7.5 7.5+ Total
(Number of Stoves)
One mouth 113 118 56 24 325
Two mouth 2 5 6 0 14
Movable 3 0 1 0 5
Kerosene Cooker .0 0 2 0 =
Gthers - 1 2 _O- 0 >
Total 119 . 125 65 2k 3h7
Total Households 101j \ .35 a2 259

100
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Table: 4.10.2(b)

Distribution of Household Stoves (Used in wet Season) According to the

Size of Cultivated Lang

Village: Baruka.

_ Farm Size (Acres of Cultivated Land)
Type of Chula Landless 0-0.5" 0.5—1‘ 1=1.5 1.5-2.5 2.5-7.5 7.5 Total

(Number of Stoves)

One mouth 178 Lk 158 Lo 11 8 23 862
Two mouth 0 66 26 6 0 2 0 100
Movable _ 3 20 1 1 0 0 0 25
Kerosend Cooker 0 1 C 0 0 C 8] 1
Others ' : o 2 o 0 0 0 0 2
Total Stoves 181 533' : 185 47 19 10 2 990

Total Households 7399 110 25 7 4 23 7h2

.



Table: 4.10.2(c)
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Distribution of Household Stoves (Used in wet Season) According to the

Size of Cultivated Land

Village: Chaknaju

Farm Size (Acres of Cultivated Land)

Type of Chula Landless 0-0.5 0.5-1 1-1.5 1.5-2.5 2.5-7.5 7.5, Total
(Number of Stoves)
One mouth 113 114 49 20 1 2 9 308
Two mouth 2 1 6 0 0 1 0 10
Movable 1 2 0 0 0 0] 0 3.
Kerosene Cooker e 0 1 0 0 0 0 1
Others 0 1 .0 0 0 0 0 1
ll’ - LT : )
Total Stoves 116 ;| 118 56 .20 1 3 9 323
1o oo
Tt ! .
Total Households 101 100 35 12 1 1 9 259

11
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Table: 4.10,4(b)

Distribution of Illuminating Devices and Other Appliances According to

Size of Cultivated Land

(Farm Size (acres of Cultivated Land)
Type of Landless = 0-0.5 0.5-1 1-1.5 1.5-2.5 2.5-7.5 7.5+ Total

Appliances ‘i(Number of Units)

Kupi 173 397 108 24 7 Lo 23 736
Hurricane 28 98 61 13 5 3 6 214
Iren 1 4 1 1 1 0 ) 8
Fan 2 2 0 0 0 ¢! 0 b
Bulb 18 105 57 18 7 4 0 204
Radio 3 0, 112 2 2 2 0 31
v 1 d% 1 o 1.-; o0 0 3
Heater 2 T3 oy -0 0. 0 0 9
Motor %“ 0"3 0 0 0 0 0 0

Total Households 174 © 399 110 25 7 4 23
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Table: 4.10.4(c)

Distribution of Illuminating Devices and Other Household Appliances According

to the Size of Cultivated Land

Farm Size (Acres of Cultivated Land)
Type of Landless 0-0.5 0.5-111-1,5 1.5-2.5 2.5-7.5 7.5 Total
Appliances ' {Number of Units)

Kupi 100 100 35 12 1 1 9 258 -
Hurricane : 9 20 19 5 1 1 5 60
Iron 0 G 0 o C 0 ¢ 0
Bulb 0 0 0 0 0 0 0 0
Radio o 1 3—% 10 4 1 0 0 19
.V ' o 'o_" 0 ! 0 .. 0 0 0 0 0
Heater ' 0! ffi-_b "o - o o 0 0 0

Motor 0 0 - 0 "0 0 0 0 0




Table: 4.10.5(b)

Distribution of Operating Hours of Kupis by Landholding Size.
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Table: 4.10.5(c)
Distribution of Operating Hours of Kupis by Landholding Size
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4.10.6(b)
- Distribution of Operating Hours of Hurricane Lantern by Landholding Size

Table:

Baruka

Village:
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4.10.6(c}
Distribution of Operating Hours of Hurricane Lantern by Landholding Size

Table:

Village: Chaknaju

Farm Size (Acres of Cultivated Land)

VARD
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Table: 4,11.1(b)

162

Consumption of Cereals by Landholding Size

Village: Baruka

Farm Size (Acres of Cultivated Land) Total

d 0 a welghted

Type of Creals Lan 1es§ -0.5 ) «5=-1 1-1.5 1.5-2.5 2.5=7.5 7.54 average
-{kg/person/year)
Rice 164.79 177.06 185,14 197,14 189199“ 310.8 179.37 177.06
Ata 21.81 26.58  15.64 12,93 5.33 0 1.45 22.26
Total of
Rice + ata 186.61  203.64 200.78 210,03 195.32 310,68 180.82  199.32
Dal 8.27 8.36 9.74  10.68 9. 41 31.23 15.57 8.89
Total Cereals  194.88 212.0 209.92 220.71 204,73  3432.03 196.39  208.21
Caloric Intake .
from Cereals v o | :
GJ/person/year 2.82 /3,07 304 3.0 2.97. 4.95 2.85 3.02
. : cy o | -

GJ/household/ : j \ o .‘,f A
year 12.58 15.5@ 22.50 - 2784 30,89 49,5 11.11 16.4C

Cereal Caloric Value = 14487 kJ/kg.



Table: 4,11.1(c)
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Consumption of Cereals by Landholding Size

Village: Chaknaju

Farm .Size (Acres of Cultivated Land)

. Total

Type of Cereals Landless 0-0.5 0.5-1 1-1.5  1.5-2.5 2.5-7.5 7.5+ weighted
(kg/person/year) ' average

Rice 175.80  194.23 186.58 186.59 149,28  223.92  173.33 184,87

Ata 28.70 20.29  22.01  10.70 0 44,78 27.57 23,63

Total of

Rice + Ata 20L.5 214.52 208,59 197.29 149.28  268.7 200.9  20&.5

Dal 13.03 12.18 11. 46 7.53 9.33 22.39 14,53 12,32

Total Cereals 217.53  226.7  220.05 204.82 158.61 291.09 215.43 220,82

Caloric Intake

from Cereals _ i

GJ/person/yegr 3.15 D 3.28 3,19 2.97 2.30 L 22 3.12 3.20

GJ/household/ , ] E

year 14.11 ¢ 16H43 24,43 29.46 13.8 L2, 20 11.45 17.15

Cereal Caloric Value = 14487 kJ/ké.



Table: 4.11.2(b)
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Distribution of Consumptions of Food and Biomass Fuels by Landholding Size.

Village: Baruka

Farm Size (Acres of Cultivated Land)

Total
Description Landless 0-0.5 0.5-1 1-1.5 1.5-2.5 2.5-7.5 7.5+ weighted
' (GJ/person/year) ' average
A. Consumtion : :
of Cereals 2,82 3.07  3.04 3,20 2.97 L.95 2.85 3.02
B. Consumption
of Biomass
Fuels for
Food Cooking 4.6k 5.72 5.56  6.31 4,63 732 7.97 5.53
C. Consumption
of Biomass
Fuels for
Household - - i .
Cooking 5.77 8.53 © B.40 . 9.41 6.77 9.54 8.70 7.79
Food Cooking l .
Fuel/Food=B/ 4 1.6 1.86  1.82  1.97 1.56 1. 48 2.80 1.83
Household Fuel/ \ .
Food=C/ A 2.05 2.78  2.76  2.94 2.28 3.05 2.58




Table: 4.11.2(c)
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Distribution of Consumptions of Food and Biomass Fuels by Landholding Size

Village: Chaknaju

Farm Size (Acres of Cultivated Land)

Total
Description Landless 0-0.5 0.5-1 1-1.5 1.5-2.5 2.5-7.5 7.54 weighted
_(GJ/person/year) average
A. Consumption
of Cereals 3.15 3.28  3.19 2.97 2.30 .22 3.12 3.20
B. Consumption
of Biomass
Fuels for .
Food Cooking 5.49 5.90  5.77  4.55 4.70 L, 46 4,78 5.6
C. Consumption _
of Biomass. .
Fuels for !
Household E
Cooking 5.97 8.61 9.19 7.57 6.09 6.47 6.01 7.5
¥ood Cooking T . .
Fuel/Food=B/ g 174 ) 1.80 .80  1.53 2.0k 1.1 1.53 1.75
Household Fuel/ N :
Food=C/4 1.89 2.63 2.88 2,55 2.65 1.53 1.93 2.35




Table: 4,12.1

Area Irriéeted by Manual Devices

™

Baruka (Electrified village)

_Type of Chdmnaju (Non-Electrified Village)
});‘i;fz;lpn - No. of Area Days of  Hours of No. of Aream Days of . Hours of
.. Units Irrigated Operation Operation Units Irrigated Operation Operation
acres - acres ‘

Hand Tubewell - - T - - - - -
Doon. . _ - - - - 2 0.5 .32 130
Dug Well . - - e - - - - -
Swing Busket 254 11,63 7 4224 4953 84 9.08 1262 3844
Total . 254 11.63 1224 4953 86 9.58 1294 3974
Table: 4,12.2 ‘
Area Irrigated By Mechanised Devices and Their Energy Use
Baruka (Electrified vVillage) .

Number - of Units Area Days of Hours of Fuel Consumption

Diesel Electricity %ig;g?ted Operation Operation .. . Electricity

kg. (kwh)

Deep Tubewell 4 149,44 413 6280 12412.40
beep Tubewell S 2 38.45 193 3260 11793
Shallow Tubewell - ~ - - ~ - -
Low Lift Pump - - - ‘ - - - -
Total b 2 179.89 604 9540 12412, 40 11793

991
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RN DT T g

HOUSEHOLD wURSTIORNAIRL -

Bangladesh University of Engineering and Technology

Department of Urban and Regional Planning

Cnergy Planning in Rural Bangladesh: Research wuestionnaire for a comparative
assessment of an electrified and z non-electrified village of Mymensingh

Section - 1 : wuestionnaire on

General, Supply and Demand.

1 =4
Te Interview lNo:
5 - ¢
2.  Village ,
7 -8
CaRD Ko 01
2.  Nawme of Head of Household :
b, Sex 2 (Incircle the correct answer)
[§] -
.
1. Male 1
. Female ' 2
5. How old are you ? (Encircle the correct answer
10
1. Beloe 18 years 1
2e 20 - 29 2
3. 30 .- 39 - |3
b4, L0 - 49 4
5. 50+ - -5




Ry

[
1,

wWhat is you level of eduction ? (Zncircle. the correct answer)

11
1« Primary 1
2. Secondary 2
3. Higher Secondary 3'
L, Above Higher Secondary L
5. Jlliterate . 5

Please indicate the type of your household (Encircle the correct answer)

1. HNucleus Family ’ i
-~ 2

2. dxtended Family 2

3. Conbined Family 3

How many (Including you)} person take meal in your household

Family Permanent lHouse Teacher Others Total
member Servant
15-1%L 15 16 17 18-19

Number of active family memuer including head of the housenold

Halez Female
) 20 21

ko. of own family member .[::::] [::::]'
No. of permanent labcur 22 23

l Now, I would like to ask same cuestions about your family member.



i G T RN . -]

HE

Among your family members:

Age S - . Kale - Femalé " -

1. Below 9 years [ e [ s
2e 10 - 19 E::::hg [::::]27
. 20 - 29 I L I
b, 30 - 39 R
5. 40 - 49 [« [ J=s
6. 56+ R I

Level of &Iducetion:

Male Femzle
Fassed Student Passed Student
35 38 49 48
1. Frimary _] _T
2. Secondary - L0 Iy 4 b 50
- I ] { I |
5. Higher Secondary 42 43 31 5
4. Above Higher Secondary L4 45 53 5k
1 —
| | |
2. Illiterate Lt 55

i

L]

(i) What is &Qur Primery (ccupation ? (kncirecle the correct answer)
56 |
1. agriculture - o
Z. Business 2
5. Service 3
L. Fa;m labour 4
5. Other labour 5 )
6. Blacksmith/fisherman/ 6
Rickshaw puller/ carpenters
7. Active but umemployee ?
6. Inactive 7 8




‘]2.

13.

A=l

categories ?

Residence
Cooking (Separate)
Store (Seperate)

Cow-shed (Separatej

Dwelling
unit

i
e
[ |66

[ 8

(ii) What is your Secondary Occupation 2 (Encircle the correct aﬁswer)
' | 57

1 Agricplture P?—_

2. Business 2

3, Service 3

i, Farm labour I

5 Other labour 5

6. Crafting . 6

7. Active hut unemployee v

5. Inactive g

What is your montnly income ? 50 = 61

Living Coenditions:

A1) Hfow many dwelling units and rooms your have in the following

Rooms

(ii} Type of Roofing Materials of your dwelling house
(Encircle the correct answers)

1. Corrugated Iron Sheet
2 Straw/leaves
3. -Concreate

b, Cthers

70

1 .




A LI
A=5

(iii) Type of wall materials of your dwelling house
(Ercircle the correct answer)

71
1. “-Corrugated Iron sheet 1
2. Straw/leaves 2
3 Concreate 3
L, Others L

(iv) Sources of Drinking water (Encircle the correct answer)

72
1. Pond/River 1
Ce Mud well c
3. Fucca well 3
4, Tubewell 4
S Deer tubewell 5
{v) Type of Toilet (EZncircle the correct answer}
73
1. Open 1
Ze Fud z
3. Fuceca 3
Supply - 7 -8
: Card No.

Tree Resources:
How many of the following you have ?

Big . Medium Small Total

9-10 11-12 12-1y 15-16
Fruit Trees T TrYs 553 75 54
Fuelwood Trees l J [47 J ri AJ l A—J

25 26 27 28

Timber Trees




15, Land
How much land (is Hélha) you have in ezch type 7
. Homestead Own Cultivable Share/Lease Share/Lease. Total Cultivated
Land - Lend out in Land
24- 3} B2- 25— 3¢ 37-2g 39- 4]
16. Agricultural Crop and Residues

Aus (Rice)

aman (Rice)

fraditional Bo}o {(Rice)
Irrigatedrﬁoro (Rice)

Jute

Ciners

{5pecify name)

Land - under
Cultivation

Total crop Total residues
Production (Straw/Jute stocks)

{katha) {mds) (mds)
42-43% Lu-45 be- 48
| I ] 1§
49-5¢0 5t-52 53-55 %
[ ] 7L I
54-57 5¢-59 60~ &2 ‘
| 1 10 B
;
(3-L4 65- ¢t €7- 69 |
1] 1 C I
76-71 72-73 24 - 76 |
_l | ) | I |
7.8 - |
Card No. ‘
q9—-10 =12 t3-15

L ]

) \
17. Have you any Dheki/Gani ? (Encircle the right answer) ﬂ
It .
T Yes i v
: K
2. .No_ pd R
: - s 17 S '
(If yes then) No. of Dheki , _
. »
No. of Gani 16




18. Livestock Resources and Their (zes:

How may do you have in the following ?

Adult Calf
(3 years und (Under 35 vears)
above)
9 20
a) Cow .
23 24
b) Bullock
27 28
¢) Buffalo
21 32
d) Goat
.
25 24
e) Castrated
 Goat
. E 4¢
) Horse '
42 4%
g) Sheep [ I
19. what is
1. Self

Total

21-22

25-2¢

29-30

2334

_87-38

&

-

the SJources of your used cow dung ? (&ncircle the correct answer)

2. Fruchased from others

3. Collected from others

4, Not available

20. What émount'of'cowdung

Dry season

Wet season

4s fertilizer s Houschold Other activities

1
2

3

45-bE

% cooking % %
47-4? S0-52 53-54
-LO Ci-63 bh-65
Card No. -8

|

flo you use in the following season and cases.

Total
o

55-57

L-LE

-~



21.

23-

How many
purposes

4-8

Bullock/Buffaloe do you use in the following seasons and
(end uses)

Dry season or Wwel season or

Aus/Boro - Aman
Self Hired Hiridg Hiring Self Hired Hiring Hiring _
No. No. days Price (Tk) No. No. days Price (Tk)
a-1o -2 i3-15 i6~19 G2-43 44-45  He-4e 4L5-52
Land ! : |
Frepara- |
tion
Paddy 20-24 21-23 24-24 27— 30 53-54 £5-66 57-59°  66-63
Threshin [ | ] I L]
m 31-32  B3-24 35-27 e -4 E4-(5 E6-67 £8-70 =74
fremeper T T L1 R | B R ]

7-8

Card NO-[EEE:]

(1) Do you have any shortage of draft power ?
(Encircle the correct answer)
9
. Yes 1
2. No P
(If yes then) how many number of bulldcks you have shortage ?
—
(ii) In which season you hwsve draft powsr shortage
.(EBncircle the correct answer)
: R _ 11 i
1. Dry season. (fus and Boro season) 1 ED
.2. Wet season .(Aman season) 2
3. Both season - N

How do you meet animal power shortage ?
(Encircle the correct answer)

13
‘1.  Hiring o o . 1
2. Exchanging animal power 2
5. Purchasiﬁg o 3
L, Not answered 4
D Not applicable _ . 5
6. Lending I3 {}




Demand :

24, (i) what amount of fuels do you use in the following end uses ?

Dry Season (Agrahayan Baisakh): (Nov.-Dec. to fpril - May)

wWoodfuels
(mds)

Twigs and
leaves

Straw
(mds)

Husk
(mds)

Jute stick
(mds)

Other
{mds)

(Specify
name )

woodfuels
(mds)’

Twigs and
leaves {(mds)

Straw
{mde)

Busk

Jute sticks

Food Faddy Others Total Owned Buying Collected
Cooking Perboi- (specify amount amount amount
ling name) % % %
14-15 G- 17 1815 20-23  23-25 2¢-23  29-31
_"52-53 BYH~-05 e-A7 2840  Hi1-43 4a-4, - 47-49
50-5/ 52-53 54-55% 56-57 58-60 Cl-0L3 Ciu-60
(768 €9-7e 7i-72 7374, 7S-77 78-20 ' q-4
-8

Card Ho, [ 06 |

12-132 I4-1g 16=17 1816 26-27 123-25  246-2%
29-30 TI-32 a3 24H4-35  XE-33 B9-41 . da-4y4

Wet season (Jaistha - Kartik)): May-June to Oct.-Nov.).
45- 4 47- 4g 4. op SI-s3  S4-5¢  S7-59  60-t2
63-64  ¢5-ee Cy-6e¢  £9-71 72-74  75-Tr \78- gy
cAnD.Nu. '

q-1g n-12 13- 1y 115-1 17- 19 20-22 23-25

26-27% 2s-zé Do-3y 32-33  34-3L 37-34 Lop-43
43-4n  asg- 4y by-4g 49-5p  St-53 $4-5¢ 57- 59
L0 - LA £2-¢3 Ly 65-¢e ET-6t9 To-72 78-75

Cthers
(mds)

(specify
name)

From others

B e TR

v g

B T R B T



£=10

Card No.| 0%

7-8

(ii) .During last year Howlmany Taka worth of fuels you have purchased

- The amount of fuel you have purchased

(i) sSpecify the uses of the following ?

a. Type of Chula

A. Une mouth Caula
b. Two mouth Chula
c. iovale Chulg

d. Kersoend Chula
e, Othérs

(specify name)

(ii) Other things:

1. nupi

2. Hurricane

3. 1Iron
4, Fan
5. lﬁulb
. ‘Radio
7. T.V.

&. Heater

9. Mctor

No, of
unit used
in dry
season

10. Others (specify name)

Location
Chula

e e = ey S ik 250

1. Inside
house

2. Qutside
house

3. In &nd
cutside

~

L

o
o

I

nN
L]

i

Iz
i

1
w

i

EREEEE]
JeLFLE EL

n
"y

]
H]

u
[+

I

4

§

Q-12 4

12-15 ]

y

:

of No. of Location of Chula k

unt 1. Inside the 4
uged in

the house .

et 4

season 2. Outside the 1

the house %

3. In and outsideE

B

24 27 %

] | :

28 2? g

20 31 ;

1 [ 1 j

‘ H

22 33 5

i

1 C___1] :

>y 35 E

C 1 [ 1 !

hAverage operating
hours per day

EXd

i

I

4y- Ly

A
t

Ul

~

TR R TR T LA S N F -

EE S

L



26.

27 .

28,

A=11

Have you any motor Circle (Encircle the correct answer)

60
1. Yes 1
2. No 2

(If yes then) - Manthly expenditure on account of fuel for Motor Cycle
El-623

Consumption Fattern of Kerosene, Diesel and Electricity:

What quantity of fuel do you use per month in the following season and
end uses.

Dry Sezson . wet Season
For For Total For For Total . ._ .
Cooking Lighting Cooking Lighting
: 64 -45 bo- 7 e8-70  9-1p n-12 13-15
a. kerosene
(seer/month) [ ] [ 1 J _l 41 ' ! 41 I l
. ral 72 7% le-I7 16-19 20-22
b. Diesel
(8eer/month) [ ] [ . I J l I L l |
€. Electricity T4-75 T6-77 72-%0 23-24 25-2¢ 27-29
(kwh/month) L ] l [ ‘

78

Card No. -m

Information of Food

What cuantity of the following items is needed per month for your family ?

Z0-3)
a. Rice (mds/month)
32-3>
b. Flour (Seer/month)
24 - 35
¢. ‘Dal (Seer/month) :
‘ Y4
d., 38alt (8eer/month)

How many hours the cooking stove (chulah) are operated in your
household ?

Morning Neoon 4fternoon Night Total’

{hours) (hours) (hours) {hours) (hours)
8- 24 4o-41 Hi-43 44 -5 Ho - by

o

DA i T

' ' signature of the Investigator

\m';'»——l—-'vv—',lmi-uo.mm - -—
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