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WOOD ENERGY

SUMMARY

Biomass fuel is the major energy used in Bangladesh. Agriculture residues dominate the biomass
fuel representing 46 percent, while wood energy contributes about 12 percent of the total
consumption. Domestic cooking consumes the maximum amount of biomass fuels in both rural
and urban areas. It represents 65 percent of the total amounting to 5.11 million m?® while 35
percent, totalling 2.74 million m’, is consumed by the industrial sector.

Conservation of fuelwood is an important option for the enhancing natural energy sources. The
introduction of efficient, improved stoves can save a significant amount of energy in domestic
cooking and paddy parboiling. Reduction of wastage will also bring about improvement in supply.
The demand for fuelwood can be substantially reduced using substitutes. Biogas is such-an option.
Cow dung used for this purpose can produce fuel for cooking and manure for agriculture. Coal,
peat and nuclear power are some commercial fuels which should be exploited to reduce the
demand of fuelwood. The use of biomass fuels, particularly cow dung and agricultural residues
can also be reduced by the increased use of these commercial fuels.

'There is a wide gap between the supply and demand of fuelwood. Under the existing system of

management the supply in 1993 is estimated as 6.0 million m® against the demand of 8.2 million

m®. The gap will further widen by the year 2013. Fuelwood is surplus in certain areas, but the
excess cannot be supplied to the energy scarce areas due to high cost of transportation.

There is potential for augmenting the supply of fuelwood by planting trees as well as using
improved forest management. Plantation with investment programmes alone will not substantially
improve the overall position. There will be deficit of fuelwood in each plan period, ranging from
2.172 million m?® in 1993 to 3.112 in 2013.

Brick burning is a major consumer of fuelwood in the industrial sector. In spite of the ban, the
industry has continued to use fuelwood. The moratorium must be strictly enfg;c_:gd,AIt/ernative
fuels like coal needs to be supplied even in the remote areas. A subsidy on the price of coal could
be considered for the brick burning and road tarring industries.

Three development programmes have been proposed to minimise the gap between the supply and
demand of fuelwood. Financial analysis suggests that these projects are viable and attractive. A

research project for introducing fast growing as well as high yielding multipurpose tree species is
recommended.,

Major Issues

Energy Policy - There is no wood energy policy in the country, A National Forestry Policy,
covering some aspects of forestry and the forestry profession exists but does not mention wood
energy. There is no guideline or directive for the overall planning and development of fuelwood
resulting in poor management and utilization of this forest product,

Demand and Supply Gap - The per capita consumption of fuelwood in Bangladesh is one of the
lowest in the world. Even so, there is a shortfall of supply compared to demand. This supply and
demand gap is widening and there will be a net deticit of about 347 million m® of tuelwood by the

year 2013,



t forest in the north and central regions of th,

Uneven Supply - There is no productive governmen .
PP} p & Most of the forests concentrate in the greatg,

country. An acute scarcity of fuelwood exists there. : :
. . e are surplusin fu
Chittagong, Chittagong Hill Tracts and Khulna districts and these regions p elwogq

However, the excess fuelwood cannot be supplied to energy starved arrf:as g:ti:r)nﬂrl:oli]cl)ih c;lom of
transportation, creating an uneven supply situation in the country. ]I1n t esnirl e sout;ern’t e_Der
capita annual domestic consumption of fuelwood is only 12 kg, wherea Tegion,
it exceeds 60 kg.

Overuse of Biomass Fuels - Most of the agricultural residues. were plrewously used as fogider. angd
recycled fertilizer. Cow dung was almost exclusively applied in the fields as manure, maintaining
the natural fertility of the soils. Due to shortage of fuelwood, the use of agnculturgl_remdues ang
cow dung as fuels has increased depriving the agricultural lands of the }'ECYCIed fertilizer. In _19_91,
the total consumption of agricultural residues and cow dung was estimated as about 23 milljpp
tonnes against fuelwood consumption of 5.5 million tonnes.

Moratorium on the Use of Fuelwood - The moratorium on the use of fuejlwo.od doe; not seem to
be working with widespread violation of the restrictions. The brick burning mdu'strles have been
found to use fuelwood in almost all cases. The total quantity of coal imported in 1991 accounts
for about 22 percent of the brick burning with 78 percent produced using fuelwood.

Resource Wastage - A substantial amount of wastage of forest resource occurs from the felling
of trees to the conversion of logs. Due to economic reasons, in the high forests extraction is
confined to only a limited number of commercially important species out of about 400 species.
This results in leaving behind about 40 percent of standing trees and felled logs in the clear felled
coupes.

Recommendations

The following strategies are recommended to resolve the major issues.

Appropriate Policy - &EnergyPolicy should be formulated along with development and resource
conservation. There should be an holistic approach in fixing overall thrusts and priorities. The

potentials and impediments of the biomass fuels, including fuelwood, must be considered along
with the commercial fuels.

The proposed Forestry policy should adequately cover wood energ
g . - ‘b
management and utilization should be considered. The planning and
a . =)
be integrated with the whole energy sector.

y. All relevant aspects of
development issues need to

The moratorium on the use of fuelwood for brick burning should be strict]y enforced. The supply
of alternative fuels has to be ensured, even in the remote areas. Good quality l' d“:tﬂ b2
imported until it is available in the country., The t‘ollowing steps are qu“?‘e':tecll’ TR RihR

B SHSeES :

4. The ban on the use of fuelwood for brick burning should b
form of a price subsidy may be considered for the coal use

¢ continued. An incentive in ¢
rs.

b. Government agencies like Public Works Department
Department (RHD) should restrict buying bricks
the effective implementation of the ban,

otl (PWD) and Road and Highws¥
1er than coal-fireq and exert influence ©F
¢. The use of natural gas should be encourage

d 1o redue
: ce the
imported coal, Anacceptuable arrungeme M

: continued use of fuelwood 40
LN respect of prige se of fuelwood

and Security deposit is require
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d. After brick burning,road tarring is a major consumer of fuelwood. The PWD and RHD should
effectively control the use of fuelwood in road tarring. The use of fuelwood should be banned
for this use. A subsidy in the price of coal may be considered.

Build Up Fuelwood Supplies_ - The plantation of trees has the maximum potential to augment the
fuelwood supply. There exists prospects for improving the growing stocks by intensifying the
management of the existing forests and plantations.

There should be programmes to plant appropriate short and medium rotation tree species in the
plain land forests under social forestry. Strip plantation along the marginal and fallow lands
should be undertaken with the active participation of the local farmers. People should be
encouraged to plant multipurpose fast growing tree species in and around homesteads, schools,
colleges, mosques, etc. to augment the supply of fuelwood and timber.

It is necessary to develop appropriate mechanisms for effective participation of the farmers. Site
specific, fast growing and coppicing tree species as well as high yielding multipurpose tree species
are needed. Research is recommended to achieve the goal.

Conserve Energy - Conservation of fuelwood should be considered as the second most important
option. A considerable amount of energy is wasted during cooking due to design weaknesses in
the traditional stoves. Improved stoves reduce this wastage and conserve the biomass fuels.
Introduction of improved cooking stoves will have a significant positive effect in easing the
fuelwood scarcity. The improved cooking stove project is recommended to achieve this goal.

Reduce Wastage - It is uneconomic to use waste timber as fuelwood if it requires transporting to
a distant market. Conversion of the wastes to charcoal is a more economic method. It is
recommended to manufacture charcoal and wood briquettes from the waste timber left behind
during extraction.

Increase Substitutes - There are a number of substitutes for fuelwood. Use of biogas is a
possible option. A viable technology exists for its production in the country. Relatively well off
rural households using cow dung as manure will be the prospective users of biogas plants. Cow
dung will produce both fuel for cooking and manure for agriculture while improving the hygienic
‘conditions of the house and its surroundings. The introduction of biogas plants is recommended.

The use of solar energy for heating, cooking and generating electricity is also a prospective option.
The solar timber kiln is found to be techno-economically viable and is being adopted commercially
to a limited extent. It is recommended that in the sawmill modernisation programme, there should
be a provision for installing this type of seasoning kiln in the sawmill and furniture industries. The
other technologies need further research before they are considered for widespread adoption.

There are good prospects for development of local commercial energy sources. The Barapukuria
coal mine should be developed as early as possible to meet the energy requirements of industries
and households as well as of coal based power plants. Extraction of peat at Madaripur and Khulna
needs expediting for domestic and industrial applications. Natural gas supply lines should be
extended to the energy starved west zone after construction of the Jamuna Multipurpose Bridge.
A nuclear power plant at Rooppur has been found to be techno-economically justitied for
generation of electricity and should be installed as early as possible. It will help reduce the import
of petroleum and supply the cleanest commercial energy in the west zone. It is envisaged that the
increased use of commercial fuels will reduce the overall demand of biomass fuels and thus help
solve the fuelwood problem,

(Proj, 372001/16) v
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PROJECT 372001/16 ASIAN DEVELOPMENT BANK
FORESTRY MASTER PLAN MANILA PHILIPPINES

BANGLADESH (TA NO. 1355-BAN) DATE: 18 AUGUST 1992

WOOD ENERGY

INTRODUCTION

General

The Asian Development Bank (ADB¥), the United Nations Development Programme (UNDP)
and the Government of Bangladesh (GOB) are financing the technical assistance services to
prepare a twenty-year Forestry Master Plan for Bangladesh. This Perspective Plan aims at

assisting the GOB to decide on priorities for the development and protection of the forest
resources of the country.

This report presents the results of a three-month assignment ot the National Consultant on Wood

Energy as part of the overall planning process for the Forestry Master plan for Bangladesh. The
Terms of Raferences for the Consultant are shown in Appendix 2.

Energy Sources in Bangladesh

Wood has traditionally been used as energy for domestic and industrial purposes in Bangladesh.
Fuelwood has not lost its significance even with the availability of commercial fuels. In the rural
sector, where about 85 percent of the country’s total population lives, there is hardly any
commercial fuel except for some use of electricity and kerosene for lighting.

The per capita consumption of fuel in Bangladesh during 1989-90 was 6.48 GJ/year which is one
of the lowest in the world. Generally, about 25 percent of the total requirement is being imported
(BBS, 1991). Seventy-five percent of the country's fuel requirement is met locally.

Traditional energy. comprising biomass is the major energy used in rural and urban areaas.
Biomass includes fuelwood, twigs, leaves, charcoal. crop residues (paddy husk and bran). plant.
residues (bagasse, jute stick), and animal dung. In the year 1989-90, the total amount of biomass
supplied in the unorganised sector was about 21.5 million tonnes (BBS, 1991). Biomass is used in
other sector as well. So a substantial amount of biomass is used as fuel in the country.

There is a sizeable deposit of natural gas in Bangladesh. In the 17 gas fields so tar discoverad.
the total amount of gas is estimated at 36.82 trillion cft (BBS, 1991). Gas is being used in Dhaka,
Chittagong, Comilla and Sylhet for household cooking, production of fertilizer. electricity

zeneration and direct energy use in some industries. However, it will not be economically feasible
to extend gas to rural areas in the foreseeable future.

About two million tonnes of petroleum and petroleum products are being imported every year.
These are used in industry, commerce and transport as well as for domestic purposes.

The demand of 0.05-0.56 million tonnes of coal is met by import (BBS, 1991, [t is used almost
exclusively for brick burning,

* For this abbreviation and other terms and conversion tactors, see Appendix L.



i ' nj, Peerganj
-overed at Jamalga . Peerganj, 4y
Orvee 1E5G i lon tOrmes of bituminous aifh HETS hew- ijizb(:h of 900 metres. Mining costg wi?l
Barapu'kuria. The Jamalganj coal deposit is situ.uted aft d iblr:: e mear furure.

be high and commercial use will not he economlcully eds

_ i coal mine. Coal is deposited a;
A feasibility study has been undertaken fof the B."'r"-pu}:umm‘-eorcial exploitation. An investmenat
depth of around 150 metres and holds good Pl’(’n‘_”se for ;‘,om 1t Fourth Five Year Plan periogd
project has been proposed to he undertaken during the curre '

. Z districts. It has bee
et deposis are spread ov g aress n he Fardout 408 KOUE CELL, oy
estimated that about 133 million tonnes of dry peat are aval 3d ® 600 million tonnes (BEP;
potential for dry peat in the couth-west of the country IS estimate L bacn proposed durizg i
1985). A peat development project at Bhagibil near Madaripur na atuek gt Kolamouzac o
current Fourth Five Year Plan period. A second peat deyelopment Pfhl is envisaged that E.ar
Khulna has also been proposed to be undertaken by the private .sector(.j el saolina éése
demonstration type projects will popularise peat for brick burning and ¢om 2 LGB,

1992).

There is only one hvdro electricity installation in the country at Kaptai. The five generators of
the dam pro'duce 230 MW e]ec:trit':':[_\' per vear although during the dry season the product_:on is
seriously reduced. There are potentials for development of hydro power at Matamuhuri (300
Gwh) and Sangu (200 Gwh). There is no othar prospect of hvdro power in 2 virtually flat country
like Bangiadesh.

Energy Balance

The best way to obtain an overview of the energy supply and demand situation of the country is
to study the annual energy balance. No reliable and complete information on the present supply
and demand of all types of energy is available. The Bangladesh Energy Planning Project (BEPP)
studied this aspect in a comprehensive way for the year 1980-81 (Table 1). Taking it as the base
year Bangladesh energy balance for 1989-90 has been roughly estimated by the Planning
Commission (1990). These values are prasented in energy units in Table 2" A number of
important observations regarding the commercial and biomass fuels at the national lavel can be
derived from the balance (Table 2).

a. Biomass fuzls contribute 73.2 percant of the total energy consumption of the country. 2
remaining 26.8 percent is met by the commercial fuels. )

b. A-IILUIIUI'AI. res - v = \-
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Agricultural residues remain the highest contributor to biomass energy. The supply of fuelwood
is however found to increase slightly with the corresponding decrease of dung.

Strategies for solving the problems of biomass energy, particularly wood energy, have to be
considered. Planning and development issues related to biomass energy need integrating with the

whole energy sector.

Table | - Energy Balance of Bangladesh by Source for 1980-81

r Commercial Energy (in Peta Joules) Traditional Encrgy (Peta Joules) Total
Source of amount
Energy Nat. |Crude |Petr. |[Coal |[Elec- |Total Agri. Tree | Fuel | Dung | Total ‘éf
Gas |Oil Prod. tric. Commer. |resid. resid. | wood Biomass | ©Nergy
Energy Supply
SUPPLY
Primary production 49.4 0.0 0.0 0.0 23 51.7 3173 23.6 60.0 71.7 1,435.8 1,487.5
Imports 00 5S40 214 60 0.0 81.4 0.0 00 00 00 0.0 81.4
Exports 0.0 0.0 -9.5 0.0 0.0 95 0.0 0.0 0.0 0.0 0.0 95
From stock 0.0 0.3 3.0 -05 0.0 2.8 0.0 0.0 0.0 0.0 0.0 2.3
Gross supply in PJ. 49.4 543 149 55 23 126 4 173 23.6 60.0 777 478.6 605.0
Gross supply in 82 9.0 25 09 0.4 210 524 39 99 128 79.0 100.0
percent
TRANSFORMED IN
Refinery 00 -543 519 0.0 0.0 24 0.0 0.0 0.0 0.0 0.0 24
Thermal Power -183 00 -l10.1 0.0 73 -21.1 0.0 0.0 0.0 0.0 0.0 -21.1
Station
Losses and Own use -1.0 0.0 -2.4 0.0 -33 -6.7 0.0 0.0 0.0 0.0 0.0 -6.7
Net supply in PJ 30.1 00 543 55 63 962| 3173 236 600 777  4786| 5748
Net supply in 52 0.0 9.4 1.0 1.1 16.7 552 4.1 104 135 832 99.9
percent
CONSUMPTION
Domestic 35 0.0 16.2 00 1.1 208 2416 236 413 779 3842 4030
Industrial 7.3 0.0 123 50 37 28.7 75.7 0.0 16.9 0.0 926 1213
Commercial 1.5 00 00 -0.0 12 2.7 0.0 0.0 1.8 0.0 1.8 45
Transport 0.0 0.0 20.8 05 0.0 213 0.0 0.0 0.0 0.0 0.0 213
Agricultural 0.0 0.0 1.4 0.0 0.1 15 0.0 0.0 0.0 0.0 00 15
Others 0.0 0.0 0.0 0.0 02 02 0.0 0.0 0.0 0.0 0.0 02
Non eneroy use 17.4 0.0 36 00 0.0 21.0 0.0 0.0 0.0 0.0 0.0 210
Total cons. in PJ 30.1 0.0 543 55 63 96.2 3173 236 600 777 478.6 5748
Total cons. in 52 0.0 9.4 1.0 1.1 16.7 552 4.1 10.4 135 832 100
| percent
Conversion {actors;
Natural Gas 1  MMCF = 0.00099 PJ Electricity Il Gwh =000 P)
Crude Oil 1000 tonne = 0.0427 PJ Agricultural and Tree residues 1000 tonne = 0.0128 FJ
Petroleum Products 1000 tonne = 0.0427 PJ Fuelwood 1000 tonne = Q.01531F)
Caal 1000 tonne = 0.0270 PJ Dung 1000 tonne = 00116 PJ

REVIEW OF REPORTS ON BIOMASS ENERGY

slomass Consumption by Type
The types of biomass used as energy sources in the country have already been mentioned. These
are mainly used in the unorganised sector of the rural and urban areas where no record is

maintained about their consumption, A major part of these fuels is not traded and the other part

(Proj. 372001/16) 3
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; )
. - F i re either scarce y
is only locally traded. Reliable statisticS regarding their used_a & eabject 10 , large margin of
is obvious that the estimates supplied by the different studie

discrepancy. '
e for 1989-90
Table 2 - Energy Balance of BanclaWO“ Joules
T
Traditional Energy at?:loal.}m
5 ¢ Commercial Energy - Total of
ource © x Fuel ung ¥ Energy
E - | Total Agri. | Tres Biomass
e g:‘!. g?ljde ll;:::al:i e tErllgc Cgmmcr. resid. resid. wood Supply
Energy
SUPPLY
69.4| 3166 272 882 71.7 503.7 673.1
Primary production 163.4 0.0 27 00 33 168. ] i 0D 00 1133
Imports 0.0 535 480 123 0.0 1133 00 0.0 0-0 - 5 o
Exports 0.0 00 -63 00 00 63 0.0 0.0 . .
" oo 00 00 00 00| -126
From stock 0.0 -59 -6.8 0.1 00 -12.6 : : — Sk
71.7 503. i
Gross supply in PJ. 1634 4715 377 124 33 2643| 3166 272 882 = 000
Gross supply in 21.4 62 4.9 16 04 345 415 30 116 9.4 .
DCT‘L‘B!’“
TRANSFORMATION
Refinery .10 -475 441 00 00 4.4 0.0 00 00 00 0.0 -4.4
Thermal Power -693 0.0 -8.8 00 244 -53.7 0.0 00 0.0 00 0.0 -537
Station
Losses and Own use -99 00 -40 00 -83 =222 0.0 0.0 0.0 0.0 0.0 -22.2
Net supplvin PJ 832 0.0 69.0 124 194 184.0 316.6 272 88.2 71.7 503.7 687.7
CONSUMPTION
Domestic 93 0.0 23.6 00 49 378 2430 272 673 717 409.1 4469
Industrial 140 00 70 95 100 45| 76 00 191 00 927 1332
Commercial 3.1 0.0 0.0 04 3.6 7.1 0.0 0.0 1.8 0.0 1.8 89
Transport 0.0 0.0 25.1 26 00 213 0.0 0.0 0.0 0.0 0.0 277
Agricultural 00 00 11.0 00 09 119 0.0 0.0 0.0 0.0 0.0 119
Others 00 00 03 00 00 03 00 00 00 00 0.0 03
Non energy use 56.7 0.0 20 00 00 58.7 0.0 0.0 0.0 0.0 00 537
Total cons. in PJ 832 00 690 124 194 184,
_ 0| 3166 272 832 717 503.7| 6877
Total cons. in percent 12.1 00 10.1 18 28 268 46.0 40 s
(GOB, 1990) ' O 128 104 132 100

Conversion factors:
1 Peta Joule = 1 Giga Joule (GJ) x 10°

1 GJ corresponds approximately to the combusti
mbustion encrgy of 0.1 m* (or 71 kg) of wood.

The first nation-wide estimate of biomass fuel consumpti
ption w
Energy Study (BES) financed by the Asian De“ﬂopmem“gi,ﬁ:esenwd by the Bangladesh
Dcvel_opm?nt Programme (1976). The biomass fuels, as estimated b under a United Nations
contained in Table 3. Different biomass fuels have different heat y the study for 1973-74, are
at v r

been converted to energy units. alues and this is why these have

(Proj. 372001/16)
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Table 3 - Biomass Consumption in Bangladesh for 1973-74

Type of biomass Amount Energy factor Total energy
; used .
10% x tonne | btu/lb kecal/ kg 10'? x btu 10'? x kcal
Fuelwood 0.5 5532 3089 6.2 16
Twigs, leaves 1.5 5532 3089 18.6 4.7
Paddy straw 3.0 5400 3015 36.0 9.1
Paddy husk 4.1 5400 3015 48.0 12.2
Bagasse 1.5 3200 1787 11.0 2.8
Jute stick 1.0 5400 3015 12.0 3.0
Cow dung 6.1 5000 2791 67.2 17.0
Other waste 1.5 5400 3015 18.0 4.6
TOTAL 19.2 217.0 55.0

The population of the country during the period of 1973-74 was 77.8 million. Based on this figure
an average per capita consumption of biomass was about 247 kg/ A. This amounts to 0.71 million
kcal/ capita/ annum consumption of biomass fuels in the country.

The second study was intensive but it covered only a small area (Islam 1978). It estimated fuel
consumption as a part of the study on the problems and prospects of biogas technology as an
energy source in rural Bangladesh. The study area of 22 square km incorporated 23 villages of
Barisal District. The total population was 16,228. The extract of Islam’s biomass data is shown
in Table 4.

Table 4 - Biomass Fuel Use in Nabagram Area in 1978

Unit of Fuel Twigs, | Paddy | Paddy | Bagasse | Jute Cow Total
measurement wood | leaves straw | husk stick dung

Metric tonne 3167 558 868 | ~ 137 65 236 445 5,476
Kilo calorie 978.3 1724 | 261.7 43 11.6 1.2 1242 1,623.7
(in million)

From the table the total traditional fuel consumption amounts to 1 million kcal/capita/annum.
The total amount of tree fuels including fuelwood, twigs and leaves used were 230 kg/capita/A.
On the general question of fuel usage, Islam found a significant seasonal variation in fuel type.
In the dry season, agricultural wastes and residues predominate while in the wet season fuelwood,
twigs, paddy husk and jute stick are generally used.

A'n i_ntensive long term study was undertaken by Briscoe (1979) in a single village of Comilla
dlstn'ct. It was designed to study energy use in relation to its social structure. The basic result
of this study indicates that an average per capita biomass fuel usage was 1.65 million keal.

A comprehensive national inventory was carried out by Douglas (1981). It incorporates analyses
and n:sult's of estimation of consumption of wood and bamboo production in Bangladesh. The
f:onsumpl‘mn of fuelwood will be discussed later. Here, the total biomass usage is of concern and
is shown in Table 5.

(Proj. 372001/16) 5
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' e in 1980
Table 5 - Traditional Fuel Consum tion_in Ban ladesh 1

; Total traditional
Fuelwood EUEIW}SDd including Total tree fuel ie. biomass fuel
rancnes —
]
0.05 m® 0.1 m? 189 kg lffc’;;ga}‘;ﬁlnum
per capita/annum per capita/annum per capita/annum p

n of fuelwood amounts to 0.05

e - ti
From the table it is apparent that the per capita consump f 6 million kcal/ capita/annum by

m?*/ annum. The total biomass consumption was estimate_d as 1.0
taking a composite conversion factor for agricultural residues.

The Planning Commission of the Government of Bangladesh unde-rtook a Bing]:ﬁ)?hﬁ&e:fy
Planning Project (BEPP, 1985) for the entire sector of energy. The biomass egebgy digc d ‘-
commercial energy was estimated in detail. The result of the study has already been ciScussed in

the form of energy balances in the previous section.

Bangladesh Bureau of Statistics collects inform ation on biomass consumption from various sources
iled data for the unorganised

and publishes them in compiled form. Table 6 furnishes such compi I
sector for a period of nine years (BBS, 1991). From the physical unit the total biomass supply has
been estimated as energy unit based on a composite conversion factor of 2852 kcal/kg for the

biomass fuels.

Biomass Consumption by End-users

Biomass fuels are consumed by various rural and some urban industries of Bangladesh. The
following are the endusers under the individual category of industries which need the thermal use
of fuelwood and residues in some form or other:

Food processing Agro-processing
- cooking - paddy parboiling
- baking - tea leaf curing
- gur making - tobacco curing
- sugar making - bidi making
- confectionery - ginger drying
- dairy product - turmeric drying
- fish drying - catechu making
- sweetmeat - rubber sheet making

Table 6 - Energy Supplied by Biomass Fuels in the Unoreanised Sector

Energy (million_tonne) ]

Yer  |Gow g IR Bl [Bae Rl [Twiss [omher [row [10°
1981-82 53 0.8 3.6 4.2 24 s 2~.2 : .te: - - \L;ﬂll -
1982-83 5.3 09 36| 44| 25| os - - ;: 4 -
1983-84 5.5 0.9 &3 49 24 0.8 2-3 ;.3 225 5:;“_.
1984-85 5.6 0.8 32 49 23| os ‘)-4 ;.3 224 63.9
1985-86 5 1.2 33 so0f 22 oo ;'6 ;-4 224 639
1986-87 5.7 1.2 35 32 23 0.8 :'3 26 235 67.0
1987-88 6.0 1.2 3.3 4.5 2.4 0.9 ;"4 23 213| 60.7
1988-89 6.4 1.3 3s| 46| 23] oo " 24| 231| 659
1989-90 | 60 1.2 34l a8l 23] g ;-: 24|  238] 679
— ===l 25| 235| 670

(Proj. 372001/16) 6



Clay based Metal working

- brick manufacturing - black smithy

- pottery making - jewellery

- lime manufacturing - foundry

- tile making - cutlery
Miscellaneous

- road tarring - laundry

- soap making - tire retreading

- salt making - herbal medicine

- silk cocoon processing - hotel and restaurant, etc.

The heat requirement for a process may vary considerably depending on the quality and type of
fuel, capacity of the unit, design of the combustion chamber, and quality of the end-product. This
is why the specific heat consumption, i.e., the amount of energy consumed per unit of end-product,
also may vary. Information on biomass fuels consumed by all the end-products is not available.

Food Processing Industries

Cooking - The largest share of different types of biomass fuels is consumed by domestic cooking
of food in both rural and urban areas of Bangladesh. The per capita consumption of biomass fuels
is an important factor in estimating energy demand. The information available from various
studies in this regard is tabulated in Table 7.

From the above table it may be seen that the per capita consumption varies from 2.80 to 8.10
Gl/year. The differences are probably due mainly to variation in methodologies adopted-by-the
different workers. Further, the estimates of Douglas (1981) and BEPP (1985) were made on the
basis of country wide energy survey while other studies were confined to specific areas. The per
capita consumption of 4.44 GJ/year seems to be a reasonable estimate for 1981 (BEPP, 1985).

From the energy balance for 1989-90 (Table 2), it is seen that the total, biomass consumption was
409.1 PJ for 106 million population. Thus the per capita consumption amounts to 3.86 GJ/ year
in 1990.

Table 7 - Estimated Biomass Fuels Used for Cooking

percent of sources of biomass Per capita
Studies fueF

Fuelwood* Agriculture Animal Total consumption

residues dung (GJ/vear)
BES 1976 125 62.5 250 100 2.80
Briscoe 1979 36.0 61.0 3.0 100 6.80
Islam 1980 71.0 24.0 5.0 100 4.90
Douglas 1981 63.0 37.0 % 100 446
Quader-Omar 1982 59.0 38.0 3.0 100 .10
Islam 1982 74.0 10.0 16.0 100 446

| BEPP 1985 9.6 65.9 245 100 444

Fuelwood Tncludes woud, Branchies, twigs and Teaves
Included in agricultural residues

/ Bakery - There are approximately 5,000 small bakeries in Dangladesh (BSCIS, 1983). Fuelwood
is the main source of encrgy tor baking bread, biscuits, pastry, ete, The specific energy

(Praj. 372001116) 7
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r (BEPP 1985). On the basis of 37 kg

consumption has been estimated as 1.00-1.25 kg/ kg of ﬂoutal e mmion At oslend b ber

(i.e. 1 maund) of flour consumption per unit per day, the 10
€stimate as 85,000 tonnes i.e. 1.28 PJ/year.

nass fuels are required to produce 1 tonne
gur (Aliff 1981). The total amount of
tonnes. This gives a total amount of
he form of agricultural residues, twigg

Gur Making - It was estimated that 3 tonnes of bior
of gur from date palm which amounts to 37.6 GJ/tonne of
date palm juice produced in 1981 was reported as 47,000
annual consumption of 0.142 million tonnes, generally in t
and leaves.

Gur is also produced by processing of sugar cane in rgral areas b.y 1nd1vzgual farrr]]ers by
evaporating the extracted juice in open pans. The extraction Of_!UICB 18 done. y animal power
although some mechanical crushers have also been used. Air dr_led bagasse 1s u§ed as fuel for
evaporating the juice. The consumption of bagasse for gur making has beer.l estimated as 1'_39
tonne/tonne of gur (BEPP 1985). The total amount of bagasse consumeq in 1990 for making
0.468 million tonnes of sugar cane gur (BBS, 1991) is estimated as 0.845 million tonnes.

Sugar - Sugar is produced by processing of sugar cane in sugar rpills by the vacuum pan
evaporation process. Air dry bagasse is used for evaporating the juice. The specific energy
consumption for processing of sugar cane has been estimated as 2 tonnes of bagasse/tonne of
sugar amounting to 24.9 GJ/tonne (BEPP 1985). The total consumption of bagasse was 0.368
million tonnes for producing 0.184 million tonnes of sugar in different sugar mills in 1990.

Agro-Processing Industries

Paddy Parboiling - In Bangladesh paddy is parboiled in all districts except the greater districts
of Chittagong, Chittagong Hill Tracts and Sylhet where people generally consume unparboiled rice.
It is estimated that 60 percent of the total paddy produced is processed at household level, 30
percent by paddy husking units and 10 percent by rice mills. The husks obtained from the units
are used as fuel for processing of crops. The specific energy consumption of husk is estimated as
0.32 tonne/tonne of rice. At the household level, paddy straw is used and the specific energy
consumption for it is 0.4 tonne/tonne of rice (BEPP, 1985). In 1990. the total production of rice
was 17.42 million tonnes (BBS, 1991). The total amount of paddy straw and husk required for
parboiling #nd processing of paddy excluding the three districts may be approximately 5.0 million
tonnes of agricultural residues. ’ )

Tea Leafl Processing - In tea processing, energy is needed in the form of shat

. , : X t power and heat for
drying. Generally electric motors are used to provide shaft power while for heat generation
ace oil and natural gas are us S G e
fuabeoad, = used. The specific energy consumption is estimated as

3-5 kg fuelwood/kg dry tea leaves (BEPP. 1985). In 1990 the net production of te: P
41.38 million kg of which 97 percent was produced in Sylhet S e o, Qngh‘te'a eaves \1;.;
1991). There are many gardens in Sylhet with a natura| gas supply. On ,S 1;'11 1rt.1g‘o.ng (I.S
percentages of tea processed by using fuelwood, furnace o ang m;ur- I : tm.'! produumr} B3
as 52 percent. 29 percent and 19 percent respectively (BEPP 198:':) (?- _‘._,JS have been estimated
many more tea gardens with corresponding reduction in the ’uﬂe of ;‘u ld.T supply was extcnd‘ed to
a rate of 4tonnes t'uclv_.'nud/mnnc of leaves, the totg) fuelwooq L‘unqx £ ‘_"00(1 and furnace m!. _At
tonnes on the basis of 45 percent fuelwood use, simption equalled 0.078 million

Tobacco Curing - Fresh tobacco leaves contain more than 80 .
: ¢

must be dried by applying adequate processin feent water and this moisture

E lUC]lniun\; -
T i " VSO e " . ” » . o oy
product. The leaves are processed cither by flue curing or -,i;- ter harvest (o get a good quality
process is artificial heat needed. Both fuelwood angd gy g & 404 only in the flue curing

are used for eur;
‘:“r L o g
About 0,066 i) Ing and on average

WS Consumnti 'lm" tonnes of fuelwood and
A Do for tobaceo curing in 1990.

ghout 6-8 kgl kg leaves are required (BEpPp, 1085)
0,046 million tonne of straw may he estimued

(Proj. 3720011106)



Clay Based Industries

- Brick burning - The brick burning is an energy intensive operation and consumes a large quantity
of heat energy. Fuelwood, coal and gas are used. The use of fuelwood has been prohibited since

July, 1989, but most brick industries have continued to use it.

According to the Brick

Manufacturers’ Association (BMA, 1992), there are about 2,500 large brick manufacturing units
in the country. About 2,500 million bricks are produced in these units. The common type of brick
kiln used is Bull’s trench locally known as "chimney bhata". There are also some batch typé units
spread over the country occasionally producing bricks.

Table 8 - Specific Energy Consumption for Brick Burning

Type o P S RRE SpecifE FPSSAY et
Range Average Range Average
Fuelwood 60-92 tonnes 76 tonnes 9.06-13.89 11.50
Coal 25.4-35.6 tonnes 30.5 tonnes 6.20-8.68 7.44
Natural gas 5-9x10° cft 7.03x10° cft 4.93-8.91 6.96

Table 9 - Estimated

1990 Consumption of Fuelwood and Residues by End-use and Application

Type of Enduse

Tvpe of Eneroy Used

(in million tonne)

(in Peta Joule)
Fuelwood Residue Total Fuelwood Residue Total
I. Domestic Cooking
Rural 0.821 24.110 24.931 12.40 301.37 313.77
Urban 3472 2232 5.704 52.42 27.90 8032
Subtotal 4.293 26.342 30.635 64.82 329.27 394.09
Percent of Grand Total 13.32 67.70 81.020 13.32 67.70 81.02
II. Agro-based industry
Paddy parboiling - 2.745 2.745 - 3431 3431
Paddy processing - 1.717 1.717 - 21.46 21.46
Tea processing 0.079 - 0.079 1.20 - 120
Sugar milling - 0.324 0324 - 4.05 4.05
Sugar Cane gur - 0.839 0.839 - 10.49 1049
Palm gur - 0.139 0.139 - 1.74 1.74
Tobacco Curing 0.066 0.046 0.112 0.99 0.57 156
Baking 0.081 - 0.081 1.23 - 1.23
Subtotal 0.226 5.810 6.036 342 T2.62 76.04
IIl.Noan-agrobased industry
Brick burning 0.754 - 0.754 11.39 - 1139
Road tarring 0.023 - 0.023 0.35 - 0.35
Soap 0.009 - 0.009 0.14 - 0.14
Pottery 0.034 0.012 0.046 0.51 0.15 0.66
lime - 0.034 0.034 - 043 0.43
thers 0.026 0.049 0.075 0.39 0.61 1.00
Subtotal 0.846 0.095 0.941 12.78 1.19 1397
Industry Total 1.072 5.905 6.977 16.20 73.81 Q0 01
Percent of Grand Total 3.33 15.17 18.500 333 15.17 18 50
IV. Commercial 0.121 0.040 0.161 182 0.50 g -
Percent of Grand Tota] 038 0.10 0.480 038 0.10 Q48
V. Grand Total 5.486 32,286 37,772 §2.84 403.58 486.42
Percent of Grand Tota] 17.01 8207 1o
Lin_million m’ 7,790 L) 8 R ]

(GOE, 153))

Conversion factors: Fuclwaod 1000 tonne = 0.0151 PJ Residue

(Proj. 372001/16)
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n 100,000 bricks. On the basis
d as 92 tonnes/ 100,000 bricks
nt for fuelwood based on
onsumption

gfe;?alléy’ 60 tonnes of good quality fueiwood are required to bur
(Al'ffe survey, the consumption of mixed fuelwood was estimated @

iff, 1981). The BEPP (1985) estimated the specific encrey coefficient
average consumption of 76 tonnes/ 100.000 bricks. Table 8 gives comparative energy ¢
for brick burning using different types‘of fuel.

/) Pottery - Pottery is a labour intensive rural industry. A large number of items are produced such
as pitchers, water jars, grain vessels, kitchen utensils, and a host of other household and decorative
pieces. There are about 18.000 pottery and tile making units in Bangladesh (,BSCIC’ 1983). Both
fuelwood and plant residues are used as fuel, the contribution of fuelwood being about 75 percent,
Annual consumption of fuelwood and plant residues has been estimated to be_about 35,200 tonnes
and 11,800 tonnes respectively in 1981 (BEPP, 1985). The present consumption may be assumed
as 34,000 tonnes of fuelwood and 12,000 tonnes of plant residues.

Lime - About 28.000 tonnes of lime are produced annually in Bangladesh mostly in the Sylhet
region (Aliff, 1981). Generally, available grass is used as fuel at a rate of 1.25 tonnes/tonne of
lime produced. The total fuel consumption is 34,000 tonnes/ A.

Metal Working

Smithies - Smithies. which include blacksmiths, goldsmiths and silversmiths are common small
and cottage industries in rural and town markets. Charcoal obtained from cooking stoves is used
as fuel in smithies. It is estimated that 1.1-1.5 kg fuel is used per kg metal processed.

Miscellaneous

Road Tarring - Bitumen is melted by heating it in a rectangular pan on open fire by the road side.
Melted bitumen is spread over the aggregate lying on the road and then pressed over with a roller.
Fuelwood or tree roots are used as fuels for melting bitumen. It has been estimated that the
specific energy consumption may be 750 kg of fuelwood per tonne of bitumen. The annual
fuelwood consumption is estimated as 22,500 tonnes (Eusuf, 1989).

Soap Making - Soap making is an energy intensive process where a mixture of fat and oils are
heated with caustic soda for saponification. Melted caustic soda is then added. The heating
period varies from 10-70 hours depending on the quality of soap. Laundry and toilet soaps ar.:.
produced by different processing techniques. :

According to BEPP (1985), about 10,000 tonnes of soap are produced in Bangladesh Fuelwood
is used for heating at a rate of 1 tonne/tonne of soap resulting in an annual cunvqumptiun of ahot
10,000 tonnes.

Other Users - The BEPP (1985). has estimated that in addition 1o the end-uses mentioned. about
50.000 tonnes of fuelwood and 50,000 tonnes of residues are also used in \‘jlriOUQ indu;tri‘u: and
village applications. These industries include catechu processing, silk cocoon )r~)”“.. : K,rml
medicine, hotels and restaurants. processing, he

the basis of the buase year estimate of 1981 (BEPP 4@ X ‘ o
o7 ( P, 1985), the Planning Commission has

estimated the consumption of fuelwood and residues by end-use ; P < 2
in " ; seand applic: g
prchcmcd in Table 9, pplication for 1990, It1s
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Remarks

There are so many small and cottage industries and applications in the country that it is not
possible to obtain reasonable estimates of fuel consumption. In most cases, the data for th_e year
1980-81 have been referred to and in the meantime some changes either in the quantity of biomass
or in the type of fuel/source have taken place. Updated reliable information is lacking in almost
all cases.

The use of fuelwood and other biomass fuels illustrates their magnitude and importance in the

household and industrial activities. The supply of wood and other biomass energies is thus a vital
issue for sustenance of these activities.

Studies on Biomass Energy

The following studies are recommended to be undertaken to gain a better understanding of
biomass consumption in the country:

1. A longterm study on consumption of biomass by types and uses to improve the quality of the
available data base.

2. A long term in-depth study on the supply and demand of tuelwood covering both rural and

urban households for consumption, and government forest, village forest and marginal land
plantations for supply position.

3. Assess performance of devices used in rural industries like paddy processing, gur processing,
bakeries, brick kilns, road tarring, etc. and suggest improvements.

4. A techno-economic feasibility study of mechanical processing like compaction, briquetting and

palletizing of agricultural and sawmill residues as substitutes for fuelwood in urban and rural
areas.

5. Study socio-economic impacts of biomass conversion programmes, particularly the improved
cooking stove, biogas plant, and solar cooker at the household and industrial levels. Study
their effects on the health of the people. .

6. An environmental assessment of soil organic matter and nutrients to evaluate the impacts of
using agricultural residues and animal dung as fuel.

7. A soFio-econom.ic and environment impact assessment on the use of coal and peat as
substitutes for biomass fuels.

8

- Examine the present multisectoral involvement of wood energy with agriculture, forestry,

lwestocl_c, soil, energy and local governments in order to improve the existing coordination
mechanism between them.

SUPPLY AND DEMAND OF FUELWOOD
Supply

!Mnglndcah has 2,46 million ha of forest land cove
areas there are about 0.27 million ha of scattere

ring 16.7 percent of the total area, Of these
the country, Mare than 90 percent of the st

d groves around vitlages and homesteads all over
dte owned forest lind s concentrated in 12 districts
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rest land is unevenly distributeq

vernment fo
The Go te owned forest.

in the eastern and south-eastern region. ; )
aving no sta

throughout the country with 28 out of 64 districts h

; : ussain (1
Accurate information on tree cover density in all forests & 5“7Ot ::Ca;:ibist-]icl?amoum(s ?30;
estimated the average density in government forest at abom'd p1ion of the village trees, the
percent of the total land area of the country. Taki:‘%‘Z;DT‘;O;ZITCZ;aK of the country. Since 1981
roportion of the tree covered area may be estimate wt ] : i oj
Fhefe have been plantations under the P;rticipatOTY and Marginal L?ndozlzl;;itglownist;not;i;ef:lfer;i
where very little or no government forest is left. The supply of fuelwo

produces comes from all these sources.

Information on the supply of forest products is available for the G('welmT]T‘g:rrf(;;?os;sofgoﬁlllzhz
records of the Forest Department and different reports. Bu't no 'rehab el Srts tg)
forests was available until 1981 when a nationwide detailed inventory was un erta er}r Y
UNDP/FAO (Hammermaster, 1981) to assess the total growing stocks O_f tth vxIIafgehgr}?ves. his
study supported the general statement of Aliff (1978) regarding the contribution 0 t e homestead
forests. It was mentioned that the village forests provide 48 percent of the conversion sawlo_g and
48 percent of fuelwood. In a separate survey Douglas (1981) estimated the rural consumption of
wood and bamboo. Following the work of Douglas, Byron (1982) reporte_d th.at _about 75 percent
of sawlog and 79 percent of fuelwood come from the village groves. This fmdmg_has- not been
based on the actual survey and thus may be subject to criticism. However, it has highlighted the
importance of village forests for the first time. '

According to the estimate of Douglas (1981), the per capita standing volume of village groves
varied from 0.56 to 0.65 m®. Hammermaster (1981) estimated the per capita standing volume as
0.73 m® based on the population of 1980. In order to update these estimates and to provide a data
base in respect of various products including fuelwood, a national village forest inventory was
undertaken in 1992 by the Forestry Master Plan (FMP) Project. The per capita standing volume
has been estimated as 0.60 m*. The full report of the survey has been prepared separately by the
concerned member of the FMP Project.

Consumption

Domestic Consumption - The maximum amount of fuelwood is consumed by domestic cooking.
There has been a number of surveys to estimate the consumption of fuelwood and other biomass
fuels for domestic cooking (BES, 1976; Briscoe, 1979: Islam, 1980: Douclas. 1981: Quader and
Omar, 1982; Isiam. 1982, BEPP, 1985). The per capita consumpfion h;s t;een d,etﬂrrnined to
estimate the total consumption of the country (Table 7). On the basis of base davta of 1981
(BEPP,1985), the Planning Commission has estimated the consumption ot: fuelwood and
agricultural residues by end-users for 1990 (Table 9). In 1992 4 nation wide h 0 -:hd <
consumption survey was undertaken by the FMP Project. Accordine 10 the survey ;31151‘.0 d
consumption for domestic cooking has been found 1o be 3.600 111illi0n:;0nneﬂ (T;Tg;-\e)IO)uc e

Industrial Consumption - Brick burning is the major ¢ ;
C Jatconsumer of fuelwo 1 i 1
0d in the industrial

sector. In spite of the moratorium on the use of fuelwood i ;
. . . In the brick j i o
of the total brick kilns used fuelwood in 1991. Thus out of 2 brick industry, about 80 percent

2,000 units have used 1.52 million tonnes of fuelwood for ;)roi?lun‘us ”-l, the country (BMA,1992)
: crdiocs e ducing oy :
Planning Commission estimated wits 0.784 million tonnes for 1990“{};_-‘--000 million bricks. The
underestimated. Compared to import of coul for the lyst e \,'“ s value seems 1o be grossly
brick burning. If this entire amount was used in he brick industry ltht‘rccm of this was sold for
MY then about 57 pere N
>7 percent of the

country's (t')'[.'\il hrils.'}:'.k. could 'h:wc been produced, This —_—
dealt with in detail in the Blomass Enerpy Policy seerion NOUthe case, Thig aspect has been

(Froj. 372001716)
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Road Tarring - A substantial amount of fuelwood is also consumed in the construction of new
roads and maintenance of existing roads. On average, construction of 400 km of new road and
maintenance of 1,500 km are undertaken every year (RHD, LGEB, 1992). About 100 tonnes of
fuelwood/ km for new road construction and 50 tonnes of fuelwood/km for maintenance of existing
roads are required. Thus the annual fuelwood consumption for road tarring amounts to 0.163
million tonnes.

Other Industries - For industries like tea processing, tobacco curing, baking, soap making, pottery
and other uses, the current consumption values are not available. The estimates made earlier by
the Planning Commission for 1990 may be taken as the fuelwood consumption figures for 1991.

The consumption of fuelwood for all these end-uses in 1991 is presented in Table 10.

Table 10 - Consumption of Fuelwood in 1991

Type of use
Domestic Industrial/ Commercial
Cooking Brick Road Tea Tobacco | Baking | Seap Pottery | Others | Total
burning tarring processing curing

(in million tonne)

3.600 1.520 0.115 0.079 0.066 0.081 0.009 0.034 0.026 1.930

{in million m%

5.112 2.158 0.163 0.112 0.094 0.115 0013 0.048 0.037 2.740

Grand Total (Domestic cooking + Industrial/ Commercial uses) = 7.852 million m?

Per capita annual consumption = 0.073 m’®

Supply and Demand Balance

The supply and demand position of fuelwood is based mainly on the village forestry surveys
undertaken by the Forestry Master Plan Project (1992). The country has been divided into seven
strata for the convenience of the study. The existing supply position in all the strata has been
estimated. The probable supply of fuelwood has also been estimated for the next twenty years.

The demand estimates have been made on the basis of consumption of 1991 (Table 9). The
demand figures for the next twenty years have been estimated based on the projection of the

population in four 5-year periods. The present trend of consumption has been considered in
determining the demand of fuelwood.

The supply and demand positions of fuelwood from different sources and areas under status quo
with normal working and present trend of demand are presented in detail in Appendix 3. The
total position of supply and demand is shown in Table 11.

Remarks

If the restriction on tree felling is effectively enforced, there will be no supply of fuelwood from
the national forests. The supply will come only from the village forests and marginal land
plantations, This will result in an obvious deficit of fuelwood in each area whether there is or is
not forest in that area, In order to minimise the shortfall a better condition of supply is
considered where status quo with normal working is envisaged. This will improve the supply
position considerably due to exploitation of the forest produces trom all reserve forests and
unclassed state forests, The supply will however be much lower than the demand (Table 11).

(Proj. 372001/16)
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s nit Wi most severe
. , ) s 1e deficit will be
There will be a significant amount of shortfall in each plan period. Tllittle government forest left.

in the northern and central regions of the country where there 18 Ve{gr Chittagong and Chittagong
Due to favourable condition of the natural tree coverage,th.e gre= modity and as such it will not
Hill Tracts have surplus of fuelwood. Fuelwood is a low price comonomic it has to be produced
be economic to transport from this area to deficit areas. To be ?nce the shortfall of fuelwood in
locally. This calls for adopting appropriate strategies to OVETco

each deficit area of the country.

. 00m*/ A
Table 11 - Status Quo Supply and Present Demand Trend, 0

—

1098 2003 2008 2013
Zone Source 1993 i~
) 969 1062 1174
Northwest Total Supply - —_— 1636 1751
Domestic _ 1289 l%g? 290 057 1033
Industrial/ Commercial 119 1105 2390 2593 2804
Total Demand 2008 ~ .
6 -17226 -1328 -1419 -150
Balance +/- -112 22 -
763 843 927 1033 115
Northcentre Total Supply . .
i 1162 1267 1372 1476 15
Domestic ; 0 714 785 863 950
Industrial/ Commercial 657 98] 2157 2330 2530
Total Demand 1812 = 175
Balance +/- -1049 =1.138 -1230 -1306 -1375
3 3 2 813
West Total Supply 546 597 656 220 98;
i 5 916
Domestic 722 786 851 9 36
i Ci 442 486 335 588 6
indup el Copmeri Teal 3331 138R | 15041 1697
Balancge +/- -618 -075 -730 -777 -R14
South Total Supply 860 031 1001 | 1146 1346
Domestic 567 618 669 720 771
12 ercial 281 309 340 374 411
?o%gftgggggglm 848 927 1009 1094 1182
Balance +/- +]13 +4 -8 351 4164
Southeast Toral Supply 8§57 932 1027 1334 15
Domestic _ 877 956 1035 1113 1192
In%ustrial/ Commercial -390 538 592 653 17
Total Demand 1367 1494 1627 1763 1909
Balance +/- =510 =562 -600 431 201
rNortheast Toral Supply 39] 434 478 531 500
Domestic , 643 701 = = .
]n%ustria“l,fCummerual 360 395 .7;%3 §-I;é 537,2
Total Demand 1003 1006 1104 1362 1358
Balance +/- -612 -662 715 764 21D
Hill Tracts | Total Supply L8801 1788 | 1678 | 1577 148
stic 9 51 -
Ew(zjr&si}lilzxLl/ Commercial %3 2(2) ;)S 62 66
Total Demiand 75 30 -‘iz L?,l ]84
O 3
- M“M‘v = 12K 1709 503 1484 1386 |
Al Riggrons i '\u.[m!\* 0179 1 6494 | @00 7522 S;QS__
Domestic . 5309 5785 Do 2
Industrial/ Commercial 206,13 N 6264 6730 7716
Total Demand kY75 :,"“—’ 3583 3047 238
S 4 045 0OR47 10685 4.}.}”‘
| B ,HQ!!'J!!‘.'[' A/ - 2(_]5)3 255 "““:‘-—-—-—1,,.___.______«_____ 11555

(Proj. 372001710) g



ASSESSMENT OF BIOMASS ENERGY POLICY

Introduction

Policy is the key factor for achieving the desired results. In Bangladesh, there is a National Forest
Policy (1979) which contains a statement of some aspects related to forestry a.nd the forestry
profession in a very general and vague form. It lacks many relevant issues and it is not surprising
that wood energy is not mentioned.

A National Energy Policy was issued under a memorandum of the Ministry of Petroleum and
Mineral Resources in 1980. In that energy Policy as well, there was no mention of wood or
biomass energy. This policy soon lost its effectiveness and went into oblivion. At present there
is no energy policy aiming at overall energy development of the country. However, the importance
of formulating such a national energy policy has been felt recently by the concerned ministry and
steps are being taken in this regard.

There has been over exploitation of forest products beyond the sustainable yield in the country ~

causing depletion of the tree resource. In order to arrest this situation, the Ministry of
Environment and Forest issued an executive order in September, 1989 imposing a moratorium on
felling of forest trees in order to maintain biodiversity. However, Khulna News Print Mills and
Karnafuli Paper Mills are allowed to continue the extraction of their raw materials. The facility
for limited exploitation of forest produces has been extended to BFIDC since July 1991, although
it only became operational from January, 1992.

Impact of Ban on Felling

It is almost three years since the imposition of the ban, a reasonable period to assess the effect
of this policy. Unfortunately, there are no reliable statistics on forest products. No information
is available on the total supply of timber and related products before or after the moratorium.
No report has been published regarding inflow and outflow of timber in the market nor is any
information available about the sources of timber. In the absence of the pertinent data the
member of the Wood Energy Team visited the various timber markets in Dhaka and Chittagong.

In the timber market there is no evidence of appreciable adverse effect due to the moratorium.
Timbers of all important species of forest origin are available. The usual supply of forest timbers
has been hardly interrupted since 1989. When the timber merchants and dealers in Chittagong
and Dhaka were asked about the source of their purchases they said that the timbers were bought
from the seized stock of the FD. Some reported that most of the timbers were from their old
stock. Others confessed that the timbers were purchased from the middlemen who collected from

illicit felling from the forests. The latter statement regarding the source of purchase seems to be
a factual one.

A gene.ral shortage of timber exists in the country but this shortage has not been aggravated
appreciably after the imposition of ban. There has been more or less normal supply of timber in

the market. The normal economy of the market is being maintained as is evident from the price
structure of the timber.

The'avcrage unit prices of some important commercial timbers have been collected from the
Chairman ofthe Bangladesh Wood Traders and Sawmill Otvners’s Association in Dhaka (Rahman,
_1992): The information regarding the prices of these commercial species which are generally sold
in Chittagong and Dhaka timber markets are shown in Table 12 (Rahman, 1992). The species
along with their distribution are as follows:
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Species Distribution

, -s Bazar, Sylhet
i) Teak (Tectona grandis) Chittagong, Chittagong H.T. Coxs
ii) Champa (Michelia champaca)- do -
iii) Telsur (Hopea odorata)- do -
iv) Gamar (Gmelina arborea)- do -
V) Chapalish (Artocarpus chaplasha)- do -
vi) Shil kori (Albizzia procera)- do -
vii) Garjan (Dipterocarpus spp)- do -
viii) Jam Sygyzium grandis)- do -

: 89, i.e. prior to
The table reveals that the average prices of eight species from 19§§Séoin]?he pricepwas 52
moratorium, varies from Tk 236 to Tk 706 per ft*. The averaf.{e 'mc;ease of price in 1984 for
percent to 29.3 percent for the period. There was an abnormal inc rease in price in 1984 was
almost all the species. Compared to the previous year, the percent Inc

Table 12 - Dhaka Sawntimber Prices

Average Prices of Different Species in Tk/cft
Year (percent increase of price)
Teak Champa | Telsur | Gamar | Chapalish | Shil Koroi [ Garjan Jam A‘;?;:gi;““
1982 525 245 250 200 180 200 145 140 236
1983 550 270 270 250 200 | . 220 165 145 259
(4.8) (10.2) (8.0) (25.0) (b Mg (10.0) (13.8) (3.6) (9.7)
1984 650 415 375 280 280 280 200 200 335
(18.2) (53.7) (38.9) (12.0 (40.0) (27.3) (21.2) (37.9) (29.3)
1985 750 475 440 325 300 325 210 210 . 183
(15.4) (14.5) (17.3) (16.1) (7.1) (16.1) (5.0) (5.0) (12.2
1986 900 525 550 375 325 350 245 235 438
i) n
(2000 (105 |  (25.0) | (15.4) (6.7) (7.7) a1 | e -
1987 1100 650 575 425 365 380 270 50 505
(222 (23.8) (4.5) (13.3) a9 e
(12.3% (5.7) (10.2) (14.9) (14.6)
1988 1150 650 600 - 430
o e o 275 540
(4.5) (0.0) (4.3) (5.9) (12.3)
= (18.4 il
1989 1200 650 620 7 2 a9 L
< = 475
450 460 365 325 568
(4.3) (0.0) (3.3) (5.6) (9.8) 5 =
— O S (5.2)
1950 1200 750 750 520 465 550 T =
- 5
= 40
(0.0) (15.4) (21.0) (9.5) (33) . 350 620
——— WA (0| (15
1991 1250 750 750 525 500 —1 /.7 (9.2)
: 560 \
(4.2) (0.0) (0.0) (1.0 (7.5 430 375 643
- (57) 75 i
1992 1250 750 750 63 o : — 9 | (] (3.7
650 e
(00) | t00) 0ol @onf (1 o S60 450 706
S ——~--% (30.7) =
12.0 percent to 337 pervent resulting inan uverape of 293 - =1 _(20.0) | (9.8)
=0 Pereeny,

be expluined crcept that there was probubly moye Misttage of those o he eason for Sueh gy
Weciable a Yy Sty o AN abrupt rige in price cannot
able wdvere of speciey iy Lhe k
e elee Wl yea
viunge o PIICE iy "l“k‘l\cq\': ‘l"I‘ the Supply of limt - From 1990 to-date.
nthe - s for furni d
rmiture an

IKel The v
Thy A\erage price of all

yo. after the morstonum, there has been o upy
construclion purpusce Ab sudh nhu whiiirimal

Umber

(Proj. 372001/16) ’
]



species ranges from Tk 620 to Tk 70(} per cft. It is interesting to note that the average percent increase in price was
between 3.7 percent to 9.8 percent which are comparable with those of the previous years. This indicates that the supply
has been more or less steady from the forest sources even after the moratorium,

Ban on Use of Fuelwood in Brick Burning

Brick burning is one of the major commercial activities in Bangladesh and is generally confined
to the dry season, December-May. There are about 2,500 large manufacturing units in the country
(BMA, 1992). About one million bricks are produced in a unit by burning 4-5 batches of bricks
in a year. Thus the total annual production of bricks may be estimated as 2,500 million (BMA,
1992). Energy in the form of fuelwood, coal and natural gas is used for producing these bricks.
It was estimated that, on an average, 76 tonnes of fuelwood, 30 tonnes of coal and 0.7 million cft
of gas are required to produce 100,000 bricks (Table 8). No updated information is available on
the proportion of different fuels used in brick burning kilns. However, the BEPP (1985) reports
that in 1981, out ot the total of 1,700 brick burning units, 60 percent, 30 percent and 10 percent
of bricks were burnt by fuelwood, coal and gas respectively. The BEPP further mentions that the
total consumption of fuelwood in 1981 was 4 million tonnes of which 1.63 million tonnes were
estimated to have been obtained by over cutting. This included over cutting of 1.25 million tonnes
from village groves and 0.38 million tonnes from reserve forests.

In response to the general concern regarding the rapid depletion of the forest resource, the
Government of Bangladesh imposed a ban on the use of fuelwood for brick burning in 1983-84.
However, the implementation of the order had to be suspended because a suitable substitute fuel
was not fully available.

Initially, there was enthusiasm for the use of natural gas in the brick fields. Although new gas
connections have been extended to some areas, its use is confined to only a few brick fields.
Technically, both coal and gas are superior fuels having much higher caloric values than that of
fuelwood. These fuels produce stronger brick than that using fuelwood. In spite of these
advantages coal and gas are not preferred. The reason may be ascribed to the following:

a. Fuelwood is comparatively easily available even at the isolated areas. It is claimed that the
outturn in fuelwood fired kilns is higher than those of coal and gas fired ones due to high
instantaneous combustion.

b. Coal is imported and its availability cannot be ensured in all localities. A frequent complaint
is that the imported coal is generally of inferior type which entails a higher amount of coal per
batch.

c¢. There is no gas connection in 57 districts of the country. In the brick fields where there are
already gas connections, the brick manufacturers are not utilizing the facility. On a new
arrangement each brick firm with double sections has to deposit an amount ot Tk 1,200,000 as
a security against the use of gas for brick burning. This has prohibited the use of gas in most
of the cases.

Fuelwood has continued to be used unabated in the brick fields. This is causing serious depletion
of the forest, particularly the homestead and farm forests of the northern part of the country
where there is virtually no government forest. Finding no other alternative, the Ministry of
Environment and Forest imposed a ban on the use of fuelwood in brick burning in July, 1989. The
brick manufacturers, in effect, were forced to use coal instead of wood. But how far this
moratorium has been effective remains to be assessed,

The official statistics of coal import and use in Bangladesh is shown in Table 13 (BBS, 1991).
Since the imported coal was reported to be Inferior quality, the total pumber of bricks burnt have
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: 4] as 35.6 tonnes/ 100,000
been estimated on the basis of the specific energy consumption of coal as

bricks.

Table 13 - Availability of Coal

1
N , ™ ick burnin Coal burncd
| el | B | Sase spereentof | brieks 15 pefeent of
(000 tonnes) ({000 tonnes) (million) 0 million bricks
1981-82 295.2 260.8 732.5 88.3 19-3%
53283 190.4 100.0 280.8 62.3 il
1983-84 62.0 68.0 191.0 109.6 1.6%
1984-85 98.0 67.0 188.2 68.4 7.5%
1985-86 148.0 10.0 28.1 6.7 1.1%
1986-87 233.0 33.0 92 7 14.2 3.7%
1987-88 202.0 162.0 455.1 80.0 18.2%
1988-89 54.0 47.0 132.0 87.4 3.3%
1989-90 558.0 505.0 14185 90.5 56.7%
b990-91 200.0 200.0 561.8 100.0 224%

It is assumed that the amount of coal sold was entirely used for brick burning. It is seen from the
table that out of the annual total of 2.500 million bricks, 28.1 to 1418.5 million bricks/ vear were
produced during the last ten years. This represents 1.1 to 56.7 percent of the total bricks. During
the field visits it has been observed that only a limited number of firms have actually used coal
for brick burning. In Chittagong, Dhaka, Khulna, Sylhet and other places where fuelwood of
reserve forests are available, the brick manufacturers have fuelled them in spite of the restriction.
In the northern region, homestead and farm species like babla (Acacia nilotica), tentul

(Tamarindus indica). bel (Aegle marmelos). koroi (Albizzia procera). raintree (Samanea saman),
mango (Mangifera indica). etc. and even bamboo stumps have been used.

It is encouraging to note that in the first year of ban. i.e. 1989-90, about 91 percent of the total
import of coal was sold. If this entire dmount was expended for brick burning, 56.7 percent of the
country’s total bricks could have been produced. In the following vear, coal import was reduced
from 558.000 tonnes to 200.000 tonnes and the total amount wag sold. This represents 224
percent of the total bricks burnt in the country. T T

It may be pointed out here that the actual

record only. Coal is also used in some other industries as well. The sale of coyl dipitiorn .
year is not yet available. but it is gathered thar mMost of the cpal importe( thrckuc.h F};)n_: the current
source is still lying in the depot for sale. However, coal procured by the r = _[ ¢ g0vernment
out, Instead of being used. heaps of coal have been piled in mypy hri‘kptf\‘”"e tirms was sold
authorities. All this indicates that abouy 10 percent of the total unis L_ "elds to deceive the
maximum of 10 percent may also be using gas, This leaves our 8o )er‘: “hl)\ be using coal and a
employ fuelwood for brick burning. Thus 2.000 units Producing “100(;;?;]1?2 thle _m}ful units which

o On bricks require 1.52

million tonnes, about 2.16 milliun-m'1 of wood ehergy. This huge " ’
extracted partly from the reserve forests but mostly from humcq? ‘!Innuint ot fuelwood ig being
~edd and t

d4rm foreses,

dmount of coal useq cannot he Oobtained from the sale

It is evident that there has been wide
actions taken against the offenders,
penalty of Tk 10,000 was imposed, This punitjye
Reulising this, the povernment has recently (1992 m
allows the law entorcing authority 1o innjy

sSpread violation o
3 Ot the vove
il . Lovernme
A miaximum |mmshnwnl of six .
Measure )
ade the
LPunishng

nt ban wi
Months iy
NOU dige
F'More go
nonthg gy,

th many legal
Prisonment or a
Yuraged offenders.
Vere, The order now
Prisonmeny or a fine |

{
(roj, 372001/16)

I8

HEN
Orde
ot gy



of Tk 50,000 or both for each offence. In addition, the entire amount of bricks may be confiscated
.f these are manufactured by using tuelwood.

Remarks

Price is the best indicator of the supply position. It is evident from the price of the timber that
the supply has been more Ot less steady in the market. The moratorium on felling has not worked.
The timber market continues to be fed with illicit timber depriving the government of the revenue.
In almost all cases of brick burning the ban has not worked. The intention of the government has
been defeated. The following are some options to alter the situation:

1If the moratorium continues, it has to be strictly implemented. However, it will be a difficult
task. The government has already taken some steps in respect of brick burning by modifying the
order. Supply of alternate fuel has to be ensured even in the remote areas. Good quality coal
needs to be imported until it is available in the country. An incentive in the form of price subsidy
may be considered for the users of coal.

The government agencies like Public Works Department and Roads and Highways Department
are the major users of bricks. These agencies can restrict buying bricks other than coal-fired and
thus exert influence in the effective implementation on the ban of use of firewood in brick making.

The use of natural gas should not be restricted for brick burning as was done in the past. Instead,
it’s use should be encouraged to reduce the continued use of fuelwood as well as imported coal.
An appropriate arrangement in respect of pricing and security deposit should be found.

Next to brick burning, road tarring is a major consumer of fuelwood in the industrial sector. The
construction and maintenance works are almost entirely undertaken by the government agencies
and as such the use of fuelwood in road tarring can be controlled effectively. The use of fuelwood
should also be banned in road tarring. A subsidy in the price of coal may be considered in this
case as well.

The ban on felling could not be fully enforced due to many factors. The requirement of timber
has to be met through some means either by local source or by import. The import of timber was
tried in the past, but was not a successful alternative. Selective felling of trees may be an
alternative. This will ensure supply of timber in the market and also limit the illicit telling.

There is presently an unusual situation of high demand of bricks under the highway development
programmes. Once the programmes are completed, the maintenance of these roads will need less
brick and thereby reduced energy needs.

ASSESSMENT OF IMPROVED COOKING STOVES

Introduction

The.re are about 20 million households in 64 districts of Bangladesh (BBS, 1991). Fuelwood,
agricultural residues and animal dung are the main sources of energy for ¢OUking and other
purposes for these householders. The BEPP (1985) has estimated that about 80 percent of the
tt.jtal biomass is being consumed for domestic cooking only, The per capita consumption of
bwm:ass fuel for cooking was also estimated as 4.44 GJ/year. Due to depletion of tree cover;%ul
swelling population an acute shortage of fuel energy exists in the country. It is likely to aggravate
further due to increase in population. To avert the situation it is necessary to decrease the
demand by conserving the fuel energy along with augmenting biomass fuel sfnpplics. Properly
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an contribute tg
: . ; , and thus can a
designed improved cooking stoves may save the fuels considerably

national energy conservation programme.

Traditional Stoves

able, and models“.Such o

| and urban domestic cooking. Locally

ne biomass fuels. Most of these Stoves
T] cooking pots rest. The conversion

{ (Khan, 1988). The low value ig

o R il s nov
There are a number of different types, such as insitu built and n

two and three-mouth traditional stoves used for rural @
designed hearths are also used in small rural industries usi
are made of mud cylinder with three raised points on whic
efficiency of these types of stoves ranges fram 5-15 percen
attributable to the following factors:

: e fuel bed and the pot,
a. Heat transfer to the pot is poor due to the large distance between th

. X e pot due to the larce
b. Much of the flue gas leaves the stove without coming in contact with the p °

; : : sfer.
size of the flue gas openings. This lowers the convective heat transfe

. uch depth causine
¢. The combustion air cannot reach the bottom of the stove because of too m p g
incomplete burning of the fuel.

ese design weaknesses. Further

improvemen ncept lies with the modification of th .
The improvement concep velop the strategy for the design

assessment of the performance of the stoves is necessary to de
and diffusion of improved stoves.

Development of Improved Stoves

During the late 1970°s a number of institutions and agencies startegd research .and deyelopment
activities on improved stoves. These activities were limited to mainly domestic cooking stoves.
Some models developed by them are considered here.

BCSIR Models - The Institute of Fuel Research and Development under the Bangladesh Council
for Scientific and Industrial Research (BCSIR) has developed some models of improved stoves.
These models may be categorised into three types.one-mouth, two-mouth and three-mouth stoves.
Each of them has some variations in its basic model. Most of the models are made of mud and
fitted with a grate for better distribution of air through the combustion chamber and have air
entry holes and an ash pit. The multi-mouth models are provided with chimneys for smoke outlet.
The initial models are suitable for use with fuelwood. Some moditications have been made in
other designs by discontinuing the grates for use of other biomass fuels like agricultural residues
and leaves. One-mouth stoves, both insitu built and portable one, are intended for an average
family whereas multi-mouth designs can be used for larger families as well as for community
cooking. The BCSIR claims that these models have the potential to save 50-80 percent of
firelwond and-mher h_wmass fuels compared to traditional stoves (Khan, 1988). The price of the
former stove is Tk 75 each and the later stove costs Tk 300 for constructing a unit.
BUET Model - A tfw-n‘mut.h insitu r?plllt :}mde! was developed by the Chemical Eneinsering
Department of the Bangladesh University ot Engineering and Technoloey i it -
Y il aerhe of y . gy (BUET). The stove I8
made of mud which has two hearths side by side, the first beine used as a ¢ 2on ohambel
and the second one for the exit of flue gases. The stove can n::;co‘mm 1{1-d ‘W{mbu'stmn‘ Lhdmher
types of biomgss fuels. Ash is collected in the first hearth and ﬂ( ate fuelwood and m--d
performance Inrespect of fuel saving when both the hearths are ux'ted o SUONE BT .1'“pr.0“d
that this model can save 40 percent of fuel used in traditional " flmllltamenusl_\-‘ It elatmes
nal stoves (Islam, 1984).
Sheba Model - A mu(_.icl. called "Shct‘:u _Chulu" has been develo
Welfare Officer at Rangpur town (Fazilatunnessy, 1985)
bottom, middle and top, The bottom portion aets d).
inlet. The middle portion is fitted with wire e
portion is the combustion chamher, providing

Ped by u retired Assistant Social
s the luwclt.l:ﬁ‘"-\‘_lsfs ot thl‘?t‘ cumpon?nt:ﬂ.[’
and acrs ;l;‘l‘h _P.I!..ln‘d Provides space o dl»
Space tor 1y *.l . ) .‘f" distributor while the (0F

CLENY and acts as a seat for the
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cooking pot. The top and the b.otto_m portions of the stove can be made of bricks or with mud clad
with sheet metal. The stove is suitable for burning fuelwood. It has been estimated that this
model has the potential to save 50 percent of the fuelwood used in traditional stoves (Islam, 1984).
The portable stove was sold at Tk 50 for each unit in 1982.

Improved Stoves Projects

Community Forestry Project-I - In 1981, a project titled, Community Forestry Project-1 was
initiated with the financial assistance of ADB. It was a programme of 6-year duration with a total
cost of Tk 428 million and the implementing agency was the Forest Directorate. There was a
component in this project for the promotion of wood fuel energy saving devices. Due to
implementation difficulties it could not be activated and in 1985 was dropped from the project.

Bangladesh Energy Planning Project (BEPP) - Based on the analysis of the supply and demand
ofthe total energy sources including biomass tuels, the BEPP (1985) formulated an Energy Master
Plan for the country upto the year 2000. Its frame work was an integrated energy development
plan consisting of two components, (a) Rural Energy Development Plan (REDP) and (b)
Recommended Commercial Energy Development Plan (RCEDP). Apart from other projects the
REDP recommended the implementation of the following projects:

-Fuelwood enhancement

-Improved biomass fuel burning stoves and devices
-Insulated box type cookers

-Biogas plant

-Solar cookers

The introduction of the stoves was intended for urban and rural cooking and biomass fuel
consuming industries. The investment for the improved stove project was estimated as follows
(Table 14).

Table 14 - Estimated Investment for the BEPP Improved Stove Project

| vear 1986-90 1990-96 1996-2000 Total
“ Million Tk 12.0 93.0 110.0 2150

Third Five Year Plan - During the Third Five Year Plan period (1985-90), Tk 200 million was
allocated for different projects related to traditional, new and renewable sources of energy based
on the recommendation of the investment projects of BEPP (1985). The allocation for research
and development on the improved stoves and biogas was Tk 20 million and for promotional
activities was Tk 55 million. It was proposed to manufacture and distribute 700,000 improved
*_smgle—mouth stoves and 10,000 improved multiple-mouth stoves. The IFRD was identified as the
implementing agency. Accordingly, a project titled, "Fuel Saving Project” was undertaken by the
IFRD under the Science and Technology Division of Ministry of Education. The total budget was
Tk 19.75 million for the period of 1987-88 to 1989-90. It was later extended upto June, 1991,

Assessment of Improved Stoves

Assr‘ss.n]tn't of the Dilferent Models - The Department of Agriculture Extension (DAE) under
ghc imitistive of the Planning Commission made an evaluation ot three different models of
lmp.ruwd stoves designed by BCSIR (single mouth with grate), BUET (two-mouth) and Mrs,
F'az!la.lunncsa (single mouth with a grate), The tests were conducted by the Agriculture extension
Training Institute, The comments on the tests are as follows (l!li!'l‘.'l‘)SS):
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i es being normally
The improved stove of the BUET was found to be better than the double SIO\BCSIR an Sheba

used in rural areas. This model needs to be introduced on a wider hasis. The .ere not suitable
models were also found to give better performance when used with fuelwood. but “].,fin rural areas
for other biomass fuels. Thus. it mav not be possible to popularize B -mOde Sh't for BCSIR
since straw. leaves, etc. are also used as fuels. The test report also mentioned t: aller pieces
and Sheba models there is a need to split the normally available faglwood 1o 1

involving additional labour.

modate both fuelwood and other

Subsequently, th ified its initic accom :
q y,the BCSIR has modified its initial modelsto a minor changes in her

biomass fuels. The innovator of the Sheba model has also made some
earlier model.

Assessment of the Improved Stove Projects - The improved stove grogramme undz_er tl'fe
Community Forestry Project-] was the first government attempt for 1ts }mplementa_tlon =
Bangladesh. The programme did not receive due attention of the implementing agency, i.e., the
Forest Directorate. The improved stove was an unfamiliar technology to the forestry sector
planners as well as to the Forest Directorate. There was neither any trained manpower nor any
motivated personnel in the Directorate for promotion of the improved cooking stoves. In addition,
there was no network of grass root level extension workers. As a result, there was no progress
the programme, and subsequently in 1985 the component was dropped during the review of the
main project.

The "Fuel Saving Project” was a full-fladged organised programme undertaken by the IFRD of
BCSIR during the Third Five Year Plan period. It was reported that out of the total budget of
Tk 19.75 million, Tk 11.25 million was allocated. The entire amount was spent for the project over
a period of four vears (STD. 1992). Against the targst of 315.000 improved stoves, 160.721 units
were set up in 33 upazillas. Six NGOs were assigned for the extension works. About 4.000 men
and women were trained in those areas to further train the intending users. There were provisions
for monitoring and evaluation activitizs but these could not be undertaken due to non-availability
of a transport.

It is not so important whather or not the full target could be achieved for the project. The main
factor is the degree of acceptance for such an extension type of work. No evaluation report on
the number of improved stoves actually is in operation and no information for
acceptance/rejection is available to assess the performance. The monitoring, follow-up and
evaluation activities could not be undertaken due to non-availability of a transport and adequate
fund. Thus whatever physical and financial progress have been achieved. PIOpSr Sssessment
cannot be made at this stage. The implementing agency has recently started the .
with its normal limited budget. It is gathered that the overall success of the tec
around 10-15 percent of the total units of stoves extended to different users,
mentioned that the initial adoption rate of 30 percent can be
for an extension type of programme like this.

hnology will be
: It may however be
considered as a reasonable success

In general, the following are the shortcomings and limitations for the Pailise ; i
acceptance of the improved stove programme in Bangladesh: ) or low rate of

2, A particular model of improved stove has been assume
universal application without due consideration to variations in the type of
etc. Asa result,a model that could be suitable for a particulyr \‘im.":\p‘ Of tuels, users’ need,
using fuelwood, hus been demonstrated inan inapproprigge 51|r}l\\1; ;.un‘ e.&. urban household
and poor urban houschold using mixed biomass tuels, ing, e.g. rural household

48 pertect and considered for

b, Lack of identification of beneficiaries is a problem, 1p urban yy
. dre

fuelwood is purchased for cooking. The rich any middle A8 Where g

A8 18 not available,

\:I-l.\.\ e N 5
“eliions ot the rural areas also
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buy fuelwood and other biomass fuels. Thus fuelwood saving due to adoption of the improved
stove can be translated into cash savings in these areas. For this reason the improved stoves
have better prospect of being accepted by those who actually purchase biomass fuels.

¢. Lack of interactions between the researchers and users is another problem. Adequate
attention needs to be given to assess the users’ need as well as to develop standard models of
improved stoves based on field level testing and evaluation.

d. Lack of proper understanding on the part of the stove promoters about the factors that affect
stove diffusion. There is a bias of some research and development institutions in promoting
2 model developed by them even though it may not be the most appropriate for the location.

e. Absence of an appropriate organisation which has grass root level workers for the extension.
This leads to dependence on other agencies for the diffusion activities and these agencies may
not have expertise on the technology. '

£ Lack of adequate and uninterrupted funding to complete the work. As a result a particular
research institution was found to discontinue the stove research at the end of a specific funding
period and then a new agency came forward to initiate almost similar work. This results in
gathering of limited experience by many researchers.

For successful diffusion of stoves women have a more prominent role to play than men. This
issue has not been taken care of in the previous projects.

ug

Remarks

Energy conservation is one of the most cost effective options for the increasing energy resource.
The BCSIR and BUET have developed some potentially useful designs of the improved cooking
stoves to achieve this end. These have been made over a period of ten years after limited field
testing. However, further refinements and modifications may be needed to meet the requirements
of a particular location and end-use.

A detailed assessment of the existing model is needed to develop the strategy for their effective
diffusion. Regular meonitoring and evaluation should be an integral component tor the project.
Adequate logistic support should be provided for this purpose.

The improved stoves have high prospects for fuel saving project in Bangladesh. So, a properly
planned and adequately financed improved cooking stoves project can go a long way to conserve
the fuelwood and other biomass energy.

Detailed recommendations in respect of the improved stoves are furnished in the Development
Opportunities and Strategies section.

DEVELOPMENT OPPORTUNITIES AND STRATEGIES

Introduction

'_n“: per capita annual consumption of fuelwood in 1991 was 0.073 m* which is one ot the lowest
in the world,  Even at this level there is shortfall of supply compared to the demand. The
moratorium on cutting trees has made the situation more acute, It is evident trom the supply and
dgmur_ld position as shown in Table 11, The gap between the demand and supply of fuelwood is
widening. If the tree resource is not managed properly on sustainuable yield basis there will be a
net deficit of about 3.35 million m? of fuelwood by the year 2013 even in a normal working
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ng any single approach,

condition. This is a high figure which is difficult to make up by followl The following are the
It is thus necessary to adopt multi-strategies to tackle the problem.
suggested strategies for achieving this end.

o an o

Enlarge fuelwood supplies

Conservation of fuelwood

Reduction of wastage

Reduction of demand by using substitutes
Reduction of demand by using commercial fuels

Enlarging the Fuelwood Supply

The agro-ecological condition of Bangladesh is such that trees can be gro
Therefore, the plantation of trees should be considered as the primary Stfd
supply. Before suggesting for new planting, it is considered pertinent to examine

wn almost everywhere.
trategy to augment the
the existing areas

and growing stocks of the different forests (Table 15).

Table 15 - Distribution of Forests Growing Stock

Forest type Location Area Growing s;m:;k Major Products
million ha million m
(percent of the (Tree cover
countrv's total) densitv=m>/ ha)
1) Mangrove
(Tropical evergreen)
a) Sundarbans South-West 0.57 13.19' | Timber, pole,

(3.90) (23.1) fuelwood, pulpwood
and thatching
material

b) Coastal Along the coast 0.10 5.05° | Fuelwood and

{0.68) {50.5) | pulpwood

i) Hill forest (Tropical
moist evergreen)
a) Managed forest Eastern part 0.67 28.32° | Sawlog, pole,

(4.59) (42.3) | fuelwood. thatching
material and bamboo

b) Unclassed state forest Hill Tract 0.73 Not known | Bamb thatchi
(Scrub forest) districts (5.00) (dentded) miir::r?acnl.ang ching
fuelwood
1i1) Plain land forest Central and 0.12 1
(Tropical moist north-west (0.82) (1913) f:tln::inodn schforttic
deciduous) FE gHom species for pole and
fuelwood ]
iv Village forest Spread all over el s .
) g thc Co-umcriylond (1.85) (33%6531 '};ﬂ\b\gg hole and
1omestead lan N1 oh
(201.74)
1 Chaffey et al., 1985
2  GOB, 1990. Resource Information Management System Data Bank, FD (Pers N
344 Chowdhury and Hussain, 1989 sonal communication)
5 Hammecrmaster, 1981
6 FMP, 1992

Sundarbans Mangrove

The Sundarbans forests are managed under selection fo
regeneration. The growing stock of this forest has deplete
million m? in 1984 resulting in 35 percent depletion of re
1960; Chaffey et al,, 1985). There is no scope for pl

Hing system

d from 203 millj
sources over the
ntation in (he

followed by natural
on m'in 1960 to 13.2
; PUSt 25 years (Forestal,
Sundarbuns excepting the
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improvement of the growing stock by removing the causes for degradation. An integrated resource
development programme funded by the UNDP has already been undertaken by the Forest
Department to work in this regard.

Coastal Mangrove

The coastal afforestation in Bangladesh is the largest artificial mangrove forest in the Asia Pacific
region. The tree cover density of this forest is more than double the natural mangrove forests.
The growing stock is thus satisfactory. The principal species successfully planted is keora
(Sonneratia apetala). The trees in many areas are almost mature enough for extraction. If the
moratorium on felling is lifted, there will be a substantial supply of fuelwood. A large percentage
of keora is reported to be infested with beehole borer and needs immediate sanitary cutting.
There is however scope for further plantation along the vacant coastal belt. Fuelwood would be
available from this forest.

Managed Hill Forest

The hill forests are managed by clear felling system followed by artificial regeneration. The
forests are composed of a huge number of very low yielding species. These need to be replaced
by high yielding species like teak (Tectona grandis), gamar (Gmelina arborea), etc. The natural
forests produce very low increment of 0.6 m*/ ha/ year, whereas teak plantation can easily provide
MAI of 10 m*/ha/year. There is a possibility of increasing the productivity of hill forests by
converting at least half of the natural forests into plantation forests. However, environmental
aspects need also to be considered. There will be a substantial amount of fuelwood along with
sawlogs from this forest.

Unclassed State Forest

The unclassed state forests (USF) in the Chittagong Hill Tracts have been badly denuded during
the past years. The shifting cultivation practice is the single greatest threat to the conservation
of the ecosystem in the USF. The traditional practice of shifting cultivation system was stable and
self-sustaining with a fallow period of 10-15 years enabling adequate restoration of soil fertility.
But the population pressure has reduced the fallow period to about three years resulting in
unproductive grass land. One of the major tasks to augment the supply of fuelwood is to bring
these denuded areas back to productive lands. Under various development programmes an area
of about 58,000 ha has been afforested by 1990 and the remaining 0.677 million ha needs to be
afforested. Appropriate short and medium rotation tree species should be planted following
suitable models. If a plantation programme can be implemented successtully these forests can
contribute a significant amount of fuelwood along with other products. At present 1.845 million
m’ of fuelwood may be harvested which may decrease by 0.10 million m® every 5-year period.

Plain Land Forest

The sal forests were being managed on a coppice regeneration system. For conservation, all
exploitations in these forests has been suspended since 1972, However, more than 30 percent of
the forest area has been cleared by encroachment after the ban. Due to increasing population
pressure it is becoming increasingly difticult to undertake any plantation programme successtully.
Therf:'xs always the threat of damaging the plantation and further encroachment. Under this
condition, normal silviculture systems usually followed by the Forest Department do not seem to
be practicable in these forest areas. It is necessary to involve the local people in reforesting the
denuded forest, It calls for a different system of management where people pacticipation is
ensured not only in managing the trees, but also in protecting them from devastation.,
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Village Forests

- hic nsist of
About 2 percent of the total land are2 of Bangladesh is under village mreSt;“m};:l?Oof the \-itllizzi
grown within the homsstsad arsa and in unti around tarm land. _\_mrA:‘._tl 3::; owners. The tr:;
forest is covered by fruit and palm trees. These are managzd bY mdl'\»l u‘me< higher than the
cover density of the village forest is 201.7 (FMP. 1992) which is & 10 . Iy comes from thes;
government forests (Table 15). About 66 pareent of the total mfl“uo.d S loited bavyond their
forests. There is a general concern that the village forests are ok exph t;here-iQ no such
sustainable yield. However, the recent survay (FMP. 1992) has confirmed t a s ho}nestead
depletion of the growing stock (Table 15). In addition, there are young trees in c-.vhave S ;
which will contribute towards maintaining sustainable vield. Village tree rcsourﬂce; ik e ~
almost saturation point. There are old and diseased trees which ne_ed to b”,‘r:'qpad Fo }thén
improved variety. There are farm lands where agroforestry can be profitably practisee. FHLTE,
suitable tree species nead to be suggested.

Marginal and Fallow Lands

There are marginal and fallow lands which are not available or suitable for cultivation. These
include roads. highways, embankments, railways and culturable wastes. Most of the lan.ds und?r
this category are ownad by different government departments and local government bodies. Strip
plantation of trees on the sides of these lands has already been initiated by the Forest Department
under the Community Forestry and Upazila Afforestation programmes. However, not much land
has been covered and there remains an ample scope for further plantation of tress.

Prospects of Expanding

Along with the main products like sawlog and pole there will be a steady supply of fuelwood from
all types of forests during the normal working period. There is however scope for enhanced supply
if management of natural forests and plantations is intensified. Prospects for new plantations are
listed below.

a. Acute scarcity of land exists in the country and as such the land under the unclassed state
forest should not be left denuded. It should be brought under productive plantation following
some appropriate management systems. Ithigh yielding species like Eucalyptus camaldulensis,
Gmelina arborea. Acacia auriculiformis, are considered for block pl;mtat-i(m or other type of
plantation, USF may provide a substantial amount of fuelwood following an upprn'priate
rotation period. There is a scope for practising a social forestry system in these areas.

b. It is reported that there are 25.104 km ot roads/highways including LGEB top quality roads
169,827 km of Council/ feeder roads, 29.528 km of embankments, 30.115 kml‘r] ; h% kc,.
and 2,746 km of railway lines. Strip plantation along these \\'ill‘l;m-\'id.e ‘ 1( “\.J.n-l an t
fuelwood along with other products. Here as well purticipatory forestry dd]“:t‘ Jm‘mlm‘(’d
in order to manage and protect the trees. Itis necessary to de\'e'lnh '!;1 ,.‘ nee S‘.IO be mllm_\‘:‘
for this system. This aspect will be dealt in detail by the P:micir' -l'phmlm.ne mea:_h;i-msm‘
the FMP. ’ patory Forestry Specialist of

c. There are 76,923 bu of encrouached forest land in which woodlot ag we .
been introduced since 1981, as well as agroforestry has

More than 500 million seedlings can be planted on bhogy sid
Side

including in the encroached forest land involving the S ot the total 257320 mileage

villagers nearby
It is seen that there are potentials for augmenting the supply or +
following appropriate practices, The traditiony) minug e spsteme

. 0od by plantine trees
CMENt systems I by planting tree

We produced low yisld
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Table 16 - Scenario | Supply and Present Demand Trend, 000m?/ A

Zone Source 1993 1998 2003 2008 2013
Northwest Total Supply 895 983 1202 1380 1700
Domestic 1289 1404 1520 1636 1751
Industrial/ Commercial 719 791 870 937 1053
Total Demand 2008 2195 2390 2593 2804
Balance +/- -1113 -1212 -1188 -1213 -1104
Northeentre Domestic 1162 1267 1372 1476 1580
Industrial/ Commercial 650 714 785 863 950
Total Demand 1812 1981 2157 2339 2530
Balance +/- -1036 -1124 -1036 -1030 -863
West Tutal Supply 575 628 652 370 1095
Domestic 722 786 851 916 981
Industrial/ Commercial 442 486 535 538 646
Total Demand 1164 1272 1386 1504 1627
Balance +/- -589 -644 -734 -634 -532
South Total Supply 847 917 1075 1236 1355
Domestic 567 618 669 720 771
Industrial/ Commercial 281 309 340 374 411
Total Demand 848 927 1009 1094 1182
Balance +/- -1 -10 +66 142 173
Southeast Total Supplyv 870 969 1185 1563 1986
Domestic 377 956 1035 1113 1192
Industrial/ Commercial 490 538 592 652 717
Total Demand 1367 1494 1627 1765 1909
Balance +/- -497 -525 -442 -202 177
Northeast Total Supply 399 443 536 619 770
Domestic ‘ 643 701 759 817 875
Industrial/ Commercial 360 395 434 578 52
Total Demand 1003 1096 1193 1295 1400
Balance +/- -604 -653 -657 -676 -630
Hill Tracts Total Supply 1880 1788 1678 1577 1436
Domestic 49 53 58 62 66
Industrial/ Commercial 23 26 27 31 34
Total Demand 72 79 85 93 100
Balance +/- 1808 1709 1593 1484 1386 '
All Regions Total Supplv 6242 6585 7449 8554 10054 ’
Domestic 5309 5785 6264 6740 7216
Industrial/ Commercial 2963 3260 3583 3942 4337
Total Demand 8272 9045 9847 10652 11553
Balance +/- -2030 -2460 -2298 -2128 -1499 1

fesulting in an acute shortage of fuelwood (Table 11). It is therefore considered essential to
increase the supply of forest products including fuelwood by improving the forest management
system. It will, obviously, involve financial investments. Two scenarios of investment in respect
of increasing fuelwood supply have been considered, These are:

a. Scenario | supply with present trend of demand.

b. Scenario I investment supply scenario with Investment programmes for reduction of demand,
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ant scenario have been discussed
es 16 and 17 give the fuelwooq
with Scenario 1 possible
nd reduction program investmen;,
dix 3 has full details of supply and

nario 2 position.

Details of potentials of fuelwood supply with status quo investm |
by the Management and Production Specialist of the FMP. Tab 10
balances under Status Quo and Scenario 1. Table 18 ShOWS the positio

with the improved supply position due to wood energy dema
assuming the present trend of demand of fuelwood. ApPET
demand position under all scenarios, including the Sce

nce. 000m*/ A

Table 17 - Scenario ] Fuelwood Demand-Supply Bala
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Zone Source 1993 1998 2408 208 =013
Northeast Total Supply 895 983 L8 e 200
Domestic 1289 140 15%8 lggg ;ggé
Industrial/ Commercial 719 91 A‘Sago 2593 2804
Total Demand 2008 2195 = = | =
Balance =/- -1113 <1242 -1188 =1213 -1104
Northeentre Tota] Supply 776 857 1121 1309 l 1662
Domestic 1162 1267 1372 1476 1580
Industrial/ Commercial 650 714 785 ..,.8.63 .,950
Total Demand 1812 1981 2157 2339 2530
Balance — - ‘ -1036 -110s | -1036 -1030 [ -868
West Tota? Suppiv | 573 es | gan s7¢ | 1095
Domesiic 792 78¢ 851 91¢é 981
Industrial’ Commercial 442 486 535 538 646
Total Demand 1164 1272 1386 150< 1627
Balance —/- -589 -644 -732 -€32 -532
South Total Suoply 847 917 1075 1236 1355
po.m-:sgi: 567 618 669 -0 -
industrial’ Commercial 281 309 34 37z e
Toia. Demand 848 az” 1009 10582 -ISE
Bulance = - l -1 -10 56 2z I o
Southeast Totul Suppiv l 870 962 1183 1563 | 1986
Domestic 877 56 e |
Indusirial Commercial 490 <"§ 1035 1113 192
Tota: Demand 136~ ,3‘ ?9: 632 | i
- 1482 1627 1765 | 1902
Baiance — - \ -49° -
-85 <gEn a0 ! =
Northeast Tota! Sunnly | 144 e i
= - SKIS 618 | 70
Domuestie 643 201 i
Indusirial Commercial g B 739 = 1 3=
Totul Demund 133? 393 433 §;Q i«i
3 1096 191 £ <k
. 1.9.\ 17Q9% <00
Bulunce = - 602 _ — e
. &3 2637 -67¢ | <30
Hill Tracts Total Supnly 1880 17 76 | .63
88 < — :
Domestic 5 1678 157 | 1486
Industrial’ Commercial an 53 58 )
Totsl Demand = 26 - 62 o¢
= 79 ~ 31 34
Bulance =/ - I w1 Q3 100
1808 1709
All R¢‘|gn§ Tota) Supply 6240 e, ——-—Eg_BL 148 1380
Domestic 5 R s 1348 8554 10054
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Impacts of Low Investment Supply

There will be no substantial improvement of overall supply position of fuelwood due to low
investment in the forest management and production systems. There will be still a deficit of
fuelwood in each plan period. The overall deficit ranges from 2.03 million m® in 1993 to 3.47
million m® during the fourth 5-year plan period under Status Quo and Scenario 1. With Scenario

2, supplies improve greatly, allowing increased fuels starting to become available by the 3rd 5-year
period.

The north-western and north-central regions are the most deficit areas where there is very little
government forest cover left. Fuelwood is collected mostly from the homesteads and farm lands.
Under the Status Quo programme, no significant change or modification has been suggested for

augmenting the fuelwood supply for these areas. The position of supply will, therefore, remain
unchanged.

In the west and north-west areas there will be shortfall as well. There will be, however,
improvement in supply in the southern areas where there are mangrove forests. Apart from
regular supply from the mangrove forests, there will be fuelwood from the large plantations along
the coastal areas. It will thus be possible to meet the fuelwood demand of these areas from 1998
and onward. As expected, Chittagong and Chittagong Hill Tracts will be surplus in respect of
fuelwood. This surplus cannot be transported to deficit areas due to high transportation cost.

This indicates that the low investment programmes related to supply will not have any significant
impact on the fuelwood supply position. Other strategies must be adopted along with this
investment programme. Strategies related to consumption of fuelwood need to be considered.
This aspect is discussed in the following sections.

Conservation of Fuelwood
1. Improved Cooking Stoves

Conservation of fuelwood should be considered asthe second important option for the augmenting
energy resources. Augmentation by plantation needs a lead time of a few years to plant and grow
the trees up to maturity, but conservation can take etfect immediately after the adoption of the
technology.

It is estimated that about 30.6 million tonnes of biomass fuels are consumed annually in
Bangladesh for domestic cooking (Table 9). Due to shortage, only 14 percent of the total
consumption comes from wood fuel which represents about 4.3 million tonnes, equivalent to 6.1
million m>. A substantial amount of energy is wasted due to inefficient traditional stoves used for
cooking purposes. Laboratory research indicates that these stoves can be improved by making
some simple modifications. The thermal efficiency can be increased from 5-15 percent in the
conventional stoves to about 30 percent in the improved ones. It is claimed that the efficient
stoves have the potential to save 50-65 percent of the existing fuel use (Eusuf and Khan, 1991).

There has been a considerable amount of research and development activities in the past in
Bangladesh, Different models have been developed to suit the different biomass fuels. Attempts
have also been made to disseminate this energy saving technology. Detailed information for
acceptance/rejection is not available to evaluate the performance. However, no appreciable
adoption of the technology is evident, This calls for assessment ot the tactors responsible for low
adoption, Lack of identification of beneficiaries and lack of regular monitoring and evaluation
to assess the users’ need in order to modify the existing design or to develop appropriate design
have been considered to be the main constraints. The general shortcomings and limitations for
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orated earlier in the
the very low acceptance of the improved stoves in the country have been elab

Assessment of Improved Cooking Stoves section.

i T
Table 18 -  Scenario 1 Fuelwood Demand-Supply Balance Including the Effect of th

i , *
Recommended Energy Demand Reduction Programmes _

2003 2008 2013
Zone Source 1993 1998 =
380 1700
Northwest Total Supply 895 983 1202 1
. 1364 1463
Domestic 1289 1350 13% pre 514
Industrial/ Commercial 499 563 1834 1951 2077
Total Demand 1788 1913
g -377
Balance +/- -893 -930 =632 571 37
o)
Northcentre Total Supply 776 857 1121 1309 1662
)
Domestic 1163 1218 1231 123(1) 1333
Industrial/ Commercial 450 509 514 1=l 18
Total Demand 1613 1723 1745
Balance +/- -837 -870 -624 -452 =212
West Total Supply 575 628 652 870 1095
Domestic 721 756 764 764 819
Industrial/ Commercial 319 359 367 381 401
Total Demand 1040 1115 1131 1145 1220
Balance +/- -465 -487 -479 -275 =125
South Total Supplv 847 917 1075 1236 1355
Domestic 567 594 600 600 644
Industrial/ Commercial 184 209 208 211 219
Total Demand 751 803 808 811 863
Balance +/- +96 +114 +267 +425 +492
|l Southeast Total Supply 870 969 1185 1563 1986
Domestic 567 594 600 600 644
Industrial/ Commercial 184 209 208 211 219
Total Demand 751 803 808 811 863
Balance +/- +96 +114 +267 +425 +492
Northeast Total Supplyv 399 443 536 619 770
Domestic 644 674
Industrial/ Commercial 249 28] fgi Eg:li 731
Total Demand 893 955 ‘-)65 574 lggg
Balance =+/- -494 512 479 383 -
Hill Tracts Total Supply 1880 1788 1678 1577 1486
Domestic ) 49 51 %
Industrial/ Commercial 15 17 = 33 56
Total Demand 64 68 17 17 17
Bal / = i =
alance +/- +1816 +17
- ' 1788 +1609 +1577 +1486
All Regions Total Supply 6247 6585
. ' B8 §554 | 10054
Domestic _ 5310 5560
Industrin)/ Commercial 2056 37] 5621 5620 6029
Tos) Demand 7360 e 2248 2419 ~530
- 869 s
Balunce +/- 1174 - 8039 10054
cenano 1 development and reduced demund Trom recommende I- -320 +518 +1495
e L‘Ill,‘l'g.\‘ "‘"“M‘T\‘ullun

program

In urban areas where gas is not availuble, fuelwood is purchaseq .
in fuelwood due 1o use of improved stoves cun be trnnslzucd‘il Or cooking, Thus the savings

WO cush Saving. For this reason
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improved stoves have better prospect of being accepted by urban than rural users. Moreover, the
urban population can easily have access to improved technology. The project is thus primarily
intended for the urban domestic cooking and industrial applications in 57 districts headquarters
where there is no gas supply.

2. Implementation

Based on past experiences and bearing in mind the constraints, appropriate methodical approach
will be followed for the implementation of the improved cooking stoves programme. A provisional
selection of the models may be as follows:

- The BCSIR single-pot model with a grate may be considered for the urban households using
fuelwood.

- Multi-pot insitu built stove model of BCSIR may be considered for the urban community
units.

- The insitu built mud stove of BUET may be considered for extension in households using
fuelwood and other biomass fuels.

The final selection of the models should be made on the basis of the action research. The
strategies for extension and dissemination of the selected models have to be formulated
accordingly.

3.  Saving of Fuelwood

Laboratory research indicates that the efficient stoves have the potential to save 50-65 percent of
existing fuelwood. It is thus envisaged that it should at least be possible to achieve a 40 percent
saving of existing fuel use at the user level.

It is estimated that there will be about 10 million urban populations in 1993 in the 57 municipality
areas where there is no gas connection. Taking the size of household as 5.32 persons (BBS, 1991),
the number of household in these areas stands at 1.88 million. The Forestry Master Plan Project
has estimated the annual per capita consumption of fuelwood in urban areas in 1991 as 0.065 m®
which equals to 0.045 tonne.

1f 1000,000 improved stoves are constructed and disseminated in each 1993-98 and 1998-03 periods
and also assuming that 30 and 40 percent of the households accept them respectively during the
plan period, then saving of fuelwood can be calculated as 0.123 million m® and 0.389 million m®
for those periods.

Assume that after 10 years the final acceptance of the improved stoves will increase from 45
percent to 50 percent in 2003 and 55 percent in 2008 due to promotional and extension/
dissemination activities. This means that 1000,000 and 1100,000 units will be in operation during
2003-2008 and 2008-2013 periods, respectively. In addition, 500,000 new stoves will be extended
in each third and fourth plan period. The total saving in fuelwood in 2003-08 period and 2008-13
period will be 0.784 million m® and 0.852 million m’ respectively.

Financial Saving
The market price of fuelwood has been observed to vary from Tk 50-100/ maund depending on the

fuelwood species and location. The price is likely to increase in 1993 and 1998. Assuming the
present lowest rate, the price of fuelwood is Tk 1,350/ MT. The financial saving due to saving in
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od and financial
fuelwood for the entire plan period can be calculated. The prospects of fuelwo .

savings are presented in Table 19.
Reduction of Waste

1. Introduction

ages. It occurs right from

There i i t resources in various st A :
ere is a substantial amount of wastage of forest nese losses will result in

felling of trees to the conversion of logs. Thus any strategy to reduce t
improvement of the supply position.

Table 19 - Prospects of Fuelwood and Financial Savings. (million)

lI _ Year “
Item Units | 1993-98 | 1998-03 2003-08 2003-13 TOtal‘"

Total urban No. 3.62 4.04 438 5.03 17.07
households

Fuelwood and other | No. | 188|  26| 263 283| 952
biomass using urban
households

Prospective users of | No. 1.00 2.00 2.50 3.00 8.48 ‘
improved stoves

Expected number of 0.300| 0.800 1.250 1.650 395
improved stoves to
be in actual use

Fuelwood Saving M? 0.123 0.389 0.784 0.852 215

Prospect m>)

Prospect of Tk 116.10| 369.90| 74520| 810.00| 2,041.20
&nanmal Saving - |

There are more than 400 wood species in the natural hill forests of Bangladesh. Among them only
a limited number of major species, not more than 40, are being extracted by the Bangladesh Forest
Industrial Development Corporation (BFIDC). These are used commercially since the
technological properties of these species are known. The rest of the species are not utilised of
under utilized due to lack of the properties required for evaluating their end-uses. Finding no
suitable use, this huge number of timber species is being left in the forests 'due to high
transportmionA cost. T:lle necessity of utilizing these hitherto unknown species has been felt f;f
a long time. A researc project has recently been comple '

Institute (BFRI) to provide information in tﬁis regard. %ai?guzypzzzg:&ilziissh:oreSt R.eflealri;
acceptable species have been determined and appropriate end-uses of th Om.meir]cl;? ){}een
recommended. Thtf. utilization of these species will reduce the wastace etsoe ssg::}c:e:ﬁ:{:: e

h g .

wastage due to logging and conversion processes may also be minimised by applying appropriaté

practices. These two aspects have been dealt with i ; :
the FMP. with in detail by the Wood Processing Specialist ©

Apart from commercially important species, there a

. ' r ;
cons'ld‘ered_proﬁlable due to the high cost of Iogg?nS:al}Alosgus[;;:)-ps 5a‘nd R SR iPa AT “S;
fﬂ:’fmlflltdhllgh situnlx]ps while felling. All this results in leaving behi:;::gl WiEtips alie of:curs es
and felle ogs nt' e clear felled coupes (IUCN, 1991; Razza 3%, TR percent of standing trent
8t debris at the time of plantation. With the serjous shorlq » 1988). These wastes are buris
timber in some form or other must be made, age of fuelwood, utilization of 1B

116
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From the stand point of economy, it is not feasible to transport low value timber from the source

of supply to a long distance fuel market. It thus favours the conversion of wood to charcoal at the
source.

2. Charcoal from Wastes

Charcoal is a carbonized wood consisting mainly of carbon, between 60-80 percent. It has a fine
porous structure which aids the combustion of the carbon and tars burning with a short hot flame
without production of smoke. It is not readily ignited, but once ignited, burns steadily giving much
of its heat by radiation from the burning fuel bed. Wood, on the other hand, burns with a long
flame and requires an efficient stove to achieve maximum efficiency.

Charcoal, unlike wood, is unaffected by insects or decay fungi. It can be stored indefinitely
without deterioration. The friable nature of charcoal is an advantage in domestic use as pieces
of the exact size required can easily be broken from larger lumps.

Charcoal has a calorific value about double that of air dried wood and nearly four times that of
green wood. Charcoal is much lighter than wood since its density is one fraction of the original

wood. It thus offers a saving in transport cost. Table 20 presents typical heat values of some
fuels.

Table 20 - Calorific Values of Charcoal and Some Other Fuels

[ Fuel Units Btu Kcal
Wood (air kg 3,100-3,400 3,799-4,190
dried)
Charcoal kg 5,700-6,600 6,984-8,096
Coal kg 5,700 6,984
Kerosene kg 9,100 11,174
|_Natural gas m’ 2.800 54.473

a. Consumption - Charcoal is useful as a fuel needed not only for domestic use but also for the
metallurgical industry and as a raw material for chemical products. In Bangladesh, charcoal is
Produced for a wide variety of uses. There is however, no reliable statistics for its exact use and
the amount consumed for different purposes. Latif (1982) roughly estimated that about 20,700
Wuaes of charcoal are used annually in Bangladesh.

b. Production - Wood can be turned into charcoal using a wide range of carbonizing processes.
These range from the traditional system of earth mound/pit kilns to highly complex, continuous
rinsing gas retorts. For obvious reasons, the simple technology involving less capital investment
15 desired in Bangladesh. There are about 40 mound type mud kilns and 50 pit type mud kilns in
the areas around Chittagong Hill Tracts and Khulna. These are of small capacity kilns ranging
from 0.8 to 1.1 MT of charcoal/annum. There was an attempt by the BFIDC in the past to
manufacture charcoal from the wastes of the Chittagong Hill Tract forests. Due to various reasons

like lack of proper planning, appropriate technology and production arrangements, it did not
materialise,

The conventional methods results in low yield, not more than 18-22 percent of the input of wood.
With a view to increase the yield and quality of charcoal, the BFR1 has been conducting research
for the past few years. The initial finding Is encouraging. The quantity and quality of charcoal
€an be substantially improved with some simple modifications, Thus the wastes of the trees can
be profitably utilized by converting them into charcoal by using improved kilns moditied by the
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. - ; also be u
BFRI. There will be some unutilized materials. charcoal fines. 2tC.. which ;aendevelopeds;d for
manufacturing briguettes. Briquetting needs simple technology which can Y the

BFRI or adapted from the existing ones to suit our conditions.

Reduction of Waste

nt to 70.400 tonnes of waste timber ip
fficiency of the charcoal
he amount of charcoal

It is estimated that there will be about 100.000 m* equivale
the Chittagong hill forests during the 1993-98 period. Assuming the e
kilns as 20 percent and 75 percent utilization of the Wwaste timber, t
produced only from the hill forests will be 10.560 tonnes.

During the 1998-03 period and onward their will be 150.000 m* equivalent to 105.600 tonnes of
waste timber in the hill forests. During the second. third and fourth plan- per:oci. the amount of
charcoal expected to be produced only from the hill forests amounts to about 15.840 tonnes.

ainst the

cost of charcoal as Tk 5!
riods the

2ach of the other thra

o a
= =
a a
- 1=

The prices of charcoal can be estimated assuming the a
present market price of Tk 10/kg. For 1903-98 period and for p
prices will be Tk 52.8 million and Tk 79.2 million. respectively.

The prospects of production of charcoal and its related aspects are shown in Table 11.

Tabie 21 - Prospects of Production of Charcoal From Hill Forssts

Year
Item U nits
1993-98 | 1998-03 2003-08 2008-13

W aste timber 000 MT 70.40 105.60 5 5
from the hill e 5,80 105.60
forests
Prospect of 000 MT 10.56 | 15.84 1584 15 84
Charcoal 1 =T w20
production '
Charcoal 000 m* 30.00 230 13 i<
equivalent to 0 3.00 +5.00
fuelwood
Price of Charcoal Tk 52.80 792 - T

million #:4) 79.20 7920

Reduction of Demand by Using Substitutes
1. Biogas Plants

a. Introduction - Due to shortage of fruelwood animal dung is being used | . A

rural areas. It amounted to 71.7 P; representing about 10 p::rcem O?Ih in domaestic c_ooer{g in

country’s energy in 1990. The agricultural lands are thus beine dpr] e total consumption of the
=

A technology which turns animal dungto pertorm dual purposes such as ene 1l li
; > rgy as well as fertilizer

is a desirable one. The production of biogas is such 4 technoloey which hel 4
et elps to achieve this end.

Biogas is @ combustible gus obtained by unuerobic decom
residues sugh as cnwdunlg and other animal manure, night soil. t
technology is simple and it needs 1 preserve the waste out ur-‘“n.l‘ ousehold garbage, etc. The
HEN + z ;o R \ - b o i
cooking, lighting #nd other purposes, The lett over residue ;\ ‘ varbon dioxide, may be used fof
s San improved fertilizes
ertilizer.

OsItl . .
Position of animal and agricultural
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b. Biogas Plant S_tgdigs - A considerable amount of studies have been conducted on the
production and utilization of bic?gas over the last 15 years. The Institute of Fuel Research and
Development of BCSIR, Che'mlcal Engineering Department of BUET, Agricultural Chemical
Department of BAU and Environment Pollution Control Department (EPCD, now Environment
Department) are the major organisations involved in biogas development activi’ties. Three distinct |
designs of the biogas plant have been developed/adapted for introduction in Bangladesh. These |
are: |

-floating gas holder type plant
~fixed dome type plant
-bag type plant

A biogas plant requires dung from five adult cows to generate enough gas for daily cooking of a
family of six-seven members. The cost of a family size plant of 3 m® gas capacity varies from Tk
5,000-10,000. Work is continuing in the IFRD to improve upon the digester design including its
cost reduction.

c. Assessment of Biogas Plant Projects - There are no statistics as to the total number of biogas
plants installed to-date in the country. It is gathered that more than 400 demonstration plants,
have been set up in different locations. There have been several evaluations on the biogas
projects. Implementation, Monitoring and Evaluation Division of the Planning Ministry evaluated
the biogas plant project of the EPCD and the main findings are as follows (IMED, 1984):

Upto 1984, 219 plants were installed of which 110 plants of fixed dome type were unsuccessful,

while 109 floating gas type plants were successful. The total investments were met from the
government grant.

-The demonstration plant may be installed at government cost in each upazila. A part of the
expense should be contributed to by the prospective users.

-Promotional and extension activities should be strengthened.
A Danida International Development Agency study group reported the following (Kock, 1984):
-Out of a total of 249 plants, 73 percent were found to be in operation.

-68 percent plants were privately owned, 26 percent by government organisations and 6 percent
by others

-Most plant owners had over 1 ha of farm land and 6 head of cattle.

d. Bottlenecks in Plant Extension - In spite of its technical viability the biogas plant technology
has not yet found widespread application. The following are some of the bottlenecks which have

impeded its acceptance:

-The investment cost of the biogas plant is the main constraint which is 'prohibiling tt}e average
rural family to adopt it. The initial high cost has been reduced substantially by the IFRD.

-Lack of sufficient dung. The majority of the rural families do not have the minimum four-five
cows to get enough gas for daily cooking and lighting.

-Gas storage is a problem which discourages some farmers from adopting it.

-Lack of understanding and appreciation of the technology are hindering its introduction.
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2. Prospects for Fuelwood Demand Reduction

. ich is sufficient
About 3 m* biogas may be produced daily from the droppings of fof”'fwe cow; ‘:ﬁl;::haﬁer proper
for cooking and lighting for a family of six-seven members. It IS prop‘és‘? each plan period
assessment of the potential users, 10,000 biogas plants will _be installed 1n e e
totalling 40,000 units. It is envisaged that 10.000 units will be in use after tW(f)b);ooaS production
and development during the 1993-1998 period. Therefore, the total amount O &
in this period is estimated as 32.4 million m".

During the 1998-2003 period, if another 10,000 units are introduced, thgn_ totalsnu:lber (i):(’utrll-:;i
expected to be in operation is 15,000 which will produce biogas of 81.0 million m". SS}JIITI ,,d :
after 10 and 15 years, the total units to be in actual operation will be 20,000, which will produce
biogas of 108.0 million m®.

Gas equivalent to fuelwood can be estimated by using the conversion factor of 10,000 m® gas =
3.114 m? of fuelwood.

The prospects of biogas production and its related aspects are presented in Table 22.

Tahle 22 - Prospects of Biogas Plants and Related Aspects

Year
Item Units
1993-98 1998-03 2003-08 2008-13

Number rural 000 18,320 19,790 21,200 22,610
households
Number Prospective 000 10 20 30 40
biogas plant
users, households
Number of biogas 000 10 15 20 20
plants expecte =
Biogas production 000 m: 324 81.0 108.0 108.0
Reduction of 000 m" 0.101 0.252 .
fuelwood demand 0.336 0.336
Financial saving as Tk 96.9 239, =

as equivalent to million 4 319.2 3192

uelwood _

Solar Energy

Bangladesh. because of its favourable location, receives an abundant so|
the year. It receives 28_0 x 10° Mwh/ year which is 100.000 times the ene;(r ' o .

in the country (Hossain, 1985). A fraction of this inexhay < °.ene“,“°d as electricity
nature to produce blorpass: If an additional fraction of {he incomine . bemg consumed by
country’s energy scenario wzll'changc. However, the solar radiation n.° energy is utilized. the
dilute form and its conversion 10 useful energy cannot be reaches the earth in a very
appropriate technology is employed. There are Prospects o gy efficiently unless an
commercial energies with solar energy. The following yre mn;e me conventional and

ar radiation throughout

achieveq
bstitute go
of them |
Traditionally, there have been solar therma)
and other agriculltural products in the naturyl conditiony Tt - g ng b e
technique excepting proper exposure of the muteriy) in .l.hc _‘c-‘i? _d“ not in\'(;lveban ' ;l‘c;tf’(’ralé
dependent on the nature, there is no control ayer the time a|;\:|l'::t'l‘?°- Since these :re entirely
tality of (he proglucts. ‘

applications in sult
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Water heating between 60-80° C can conveniently be done by solar heaters. The textile industry
is one of the major industries in the country where water heating upto this temperature range is
needed. There is a bright possibility of substitution of commercial energy by solar energy in textile
and other industries requiring hot water. It needs a technology which is simple to design, build
and maintain at a low cost. This type of heating may be used in hotels and restaurar;ts for
supplying hot water. The technology using concentrating collectors can give temperatures up to

300° C and may lead to their applications in different types of industries. These will, however
need backup systems for cloudy and night periods.

There are possibilities of utilizing solar energy in domestic cooking, paddy processing, palm and
sugar cane gur making. Solar cookers of the box type or dish type with a reflector have been
developed to serve this purpose. The University of Dhaka, BCSIR and BUET are involved in
research and development activities. Attempts were made in the past to popularise solar cookers,
but were not be successful due to following reasons:

-Prior changes in social habits required.
-Evening meals may have to be cooked early, around noon.

-For the dish type solar cooker, it is necessary to periodically buff the reflector surface which
cannot be done locally by the users.

In India and other countries solar cookers have become acceptable. In this country these should
work for at least half the year and can save a substantial amount of energy. However, it may be
necessary to develop appropriate type of solar cookers to suit our conditions.

There have been some successful developmental efforts in solar timber drier. Timber drying is
an energy intensive operation requiring a substantial amount of heat energy. In Bangladesh, most
of the timber is partially dried by air drying which is a very slow method and results in poor
quality products. To overcome these shortcomings, artificial driers have been introduced. These
need steam for heating and humidification. There are seven dry kiln plants in Bangladesh with
47 dry kiln units. In all the dry kilns waste timber is used for the production ot steam. These dry
kilns need about 50,000 m® of fuelwood annually for the production of steam. In order to save the
conventional energy, a solar heated timber kiln has been developed at the BFRI. It is an
inexpensive and simple technology which is found to be technically feasible and economically
viable for drying timber. Apart from saving of fuelwood, the use of solar kilns would have a
positive effect on wood conservation in Bangladesh. The satisfactory performance of the solar
kilns has encouraged the wood based industries to adopt the technology. Nineteen prototype solar
kilns have been installed by both private and public industries of the country as an extension
service of the BFRI solar drying programme. (Sattar, 1990). It is recommended that, in the
sawmill modernisation programme, there should be a provision for installing this type of seasoning
kilns in the sawmill and furniture industries.

There are some solar drier designs for drying food crops, vegetable, fish, etc. The BUET and
some NGOs have adapted drier models to suit our conditions. There have been extension works
to popularise the technology. However, it has not been able to make any break through.

Photovoltaic (PV) electricity is becoming popular in many countries. The problem with sglar
electricity generation is that PV power is available only when the sun shines and theretore
electricity has to be stored, This requires a large additional investment. In rural areas, the need
for storage batteries is considered minimal. The power supplied during sunny hours should
directly pump water and run agrobased industries while the energy requirement at night for
lighting a village home is small, Apurt from Investment on batteries, the balance of the system
cust for PV generation is incurred mainly on array structures, electrical wiring and electronics.
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e of solar cells has been

5/Kwh as against US §
ated location throughout

Low labour cost make these less expensive in Bangladesh. The prit
coming down at a rapid rate. The cost of PV electricity is now Us 5 1
3.00/Kwh in 1980. Solar cell is cost effective to meet the demand of isol
the world. It will be more so in Bangladesh.

coastal areas
The windspeed of Bangladesh is generally low averaging only 3-5 km/hour.{iégsﬂ::ith fairly good
with annual average speeds of 12-13 km/hour and also in some mla'nd loca bl SiTe log
speeds, windmills may be installed. The cyclones and northwc&asterln‘.tS p?:: dul:‘ing the monsoon
cost windmill structures are likely to be damaged. The windspeed 18 h.l". sing wind turbines
months when the solar radiation is low. So hybrid generation of electricity using
and solar cells may be considered for coastal islands.

Reduction of Demand by Using Commercial Fuels

. . ici e being use
In Bangladesh, all the four types of commercial fuels, oil, gas. coal and EI?Ctnc”ygruse ofbthesi
in varying degrees. The demand of fuelwood may be reduced by ﬂ_‘e mcrea;f: T
commercial fuels. The following are the existing positions and potennals to achieve -

1. Oil

There is only one known oil deposit at Haripur, Sylhet. It has a resource of 40 million barrels,
of which 30 percent is reported as recoverable. Presently the well is producing 350 barrels of
crude oil per day. The total requirement of petroleum of the country is about 2 million tonnes,
most of which is met by import. The exploration activities, need to be accelerated for discovery
of new gas fields to augment the local supply of petroleum. There is no possibility of significant
increase in the use of oil in the near future.

2. Coal

Bituminous coal reserves have been discovered in three locations - Jamalganj (Bogra), Peerganj
(Rangpur) and Barapukuria (Dinajpur). The estimated coal reserve at Jamalganj is 1,000 million
tonnes and is located at a depth of about 1.000 metres. Extraction of coal at this location has not
yet been possible due to existing techno-economic reasons. It may not even be possible in the
foreseeable future for commercial exploitation.

Barapukuria and Peerganj coal reserves have been reported to be 250 million tonnes and 400
million tonnes respectively. A feasibility study has recently been completed for the Barapukuria
coal mine. Coal is found to be deposited at a depth of 150 metres and it is techno-economically
feasible for commercial exploitation. An investment project has been undertaken durine the
current Fourth Five Year Plan period for its development. If it ig implemented, coal i uring ;s
to be available during the 1998-2003 period. The import of coal needs to b o .coalls exp_)ecte:

time it is not available within the country. ) ¢ continued until such

3. Peat

There are 600 million tonnes of peat deposits spread over lyree
o

million tonnes are located in Khulna and Faridpur regions, The : ;

these regions varies between 2.0-2.5 metres with the ovcrhinrdsn ld.\’erd-.‘-;’.e _depth of peat layers in
development project at Bhagibil near Mudaripur and another pp ).d-\fcr’“ “f 1.0-1.5 metre. A peat
have been undertaken during the current Fourth Five Yeyy *’1'12 l_lt..t.t at Kolamouza near Khulna
type projects designed to popularise peat for domestic ang 0”‘! ‘ Pell lod. These are demonstration
the people around those arcas have already started using pc-:tr'use_s‘, Due 1o shortage of energy.
is, necessary to expedite the extraction of peat for domestic ¢ _'," Spite of irs pungent odour. It
burning, road tarring, etc. SCcooking ang industrial uses like brick

areas of the country, of which 133
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4. Natural gas

It is reported that in the 17 gas fields so far discovex:ed, the total reserv? of_natu.ral 'gas is
estimated at 36.82 trillion cft of which 25.66 trillion cft is recoverable. Gas is being dlstr!buted
to the seven cities in the eastern zone of the country for householld cooking, production of
fertilizer, electricity generation and direct energy use in some industries.

The west zone is in a difficult situation with respect to energy supply. For this reason the proposed
Jamuna Multipurpose Bridge will have the facilities for gas and power interconnectors for transfer
of gas and electricity from east to west zone. There will be provision for laying pipeline _c)r}ly and
gas will not be transferred immediately after construction of the bridge. A study ascertaining the
correct reserve of gas will be undertaken and in the event enough gas is available, it will then be
considered to transfer gas over the bridge. There is no possibility of availability of natural gas
during the 1993-98 period.

5. Hydropower

The total hydropower potential is reported as 1,500 Gwh/annum at three locations of the country.
There is only one installation at Kaptai which generates 230 MW electricity per annum, However,
power generation capacity depends on the availability ot water and, in turn, depends on intensity
and duration of rain in the watershed areas of the Kaptai reserve. Two other potential sites on
the Matamuhuri and Sangu rivers, if developed, would augment the supply of electricity.

6. Nuclear Power

There was a decision in the early sixties to install a nuclear power plant at Rooppur, Pabna to
generate electricity but this has not yet been implemented. A 300 MW nuclear power plant has
been found to be justified both technically and economically. If implemented, it is envisaged that
nuclear power will be in the grid during 1998-03 period. It will help reduce the import of
petroleum and supply the cleanest commercial energy in the west zone.

Impacts of the Development Programmes

There are many strategies to bridge the widening gap between the supply and demand of
fuelwood. Plantation of trees should be considered as the primary strategy to augment the supply.
Two scenarios of investment have been considered compared to the status quo. Scenario provides
onl)f slight improvement in the overall supply position (Table 17). The supply will be virtually
static in all regions, except for the southern region. Under this region, there will be regular supply
from the mangrove forests and from the large scale plantations along the coastal areas. It should
Pe possible to meet the demand of this area from 1998 onward. There will be an overall deficit
In each plan period ranging from 2.09 million m? in 1993 to 3.3 million m® in 2013 (Table 11).
This calls for adopting strategies related to consumption of fuelwood.

Scenario 2 offers much better change of substantially improving rural fuel supply. Three
development programmes, improved cooking stoves, charcoal kilns and biogas plants have been
Proposed for inclusion as Scenario 2.

1. Financiu) Analysis

'Ei’;ziﬁ:iarfcl';l'ana'l*s.is of the programmes has been lundcrtuk":n separately to assess the financial

analy;iz i:nb_ utdr.u.lwcncss. l‘hf. major benefits “{I“ come lrgm the savings of tuelwood. The

e ﬂnzncialdlw' Ofl ‘Zp-ycur period. The results of the analysis suggest that all the programmes
y attractive and yield IRR between 20 10 54 percent us shown in Table 23.
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ncial Analysis

Table 23 - Summary of the Fina

age & al IRR [ NPV @
j age annual Average annud
e A\\’;Z?fuee:? cost benefit (%) 12% :
o n TK) (million Tk) (million T
(million - " 8
; 37.76 575.3 172492
Improved Cooking Stoves
Charcoal Kilns 10.10 l‘g‘ji 22 1;32?4
L Biogas Plants 16.35 : ________*__9__

2. Programme Benefits

The potentials of benefits in terms of fuelwood savings are sun?rqarlsed in Table 24, Thege
benefits are expected to be obtained from the three energy saving prﬁgramrr;es as well as
implementation of two wood energy policies. A revised supply-demand balance of fuelwood w_.l]
evolve if these benefits are incorporated. Table 18 shows such supply-demand balance, the detajl

of which are shown in Appendix 3.

Table 24 - Summary of Prospects of Fuelwood Saving

Project/ Policy Fuelwood (million m?)
1993-98 1998-03 2003-08 2008-13

Development projects

- Improved cooking stoves 0.123 0.389 0.874 0.852

- Charcoal equivalent to 0.030 0.045 0.045 0.045

fuelwood .

-_Biogas equivalent to fuelwood 0.101 0.252 0.336 0336

Subtotal 0.254 0.686 1.165 1.233

Policy implementation

- Brick burning 0.809 1.079 1.349 1618

- _Road tarring 0.089 0.114 0.130 0.147

Subtotai 0907 1.193 1479 1,763 |
_Total 1.161 1.879 2644 2.998 |

Remarks

There will be a significant a  savi b
g mount of saving of fuelw ' i

S wod due 1o introduetic ; —
2 i & . llL. ) (_T Sl-l\ln;‘
programmes. These savings range from 0254 million m* in 1993 [l(—.rl ot-th‘e energy .
Compared 10 the proposed modest ipyes 0 1993 10 1233 million m* in 2015
substantial. In addition, savings SLoinvestment, thege savings may be considered as quite
smplemigntaiion. Bridk ‘hAurning ‘drz expected to derive from the hcnéficiat effects of the policy
industrial sector. If the use uf'f;,'u‘::rl)wu:::jd?g Iqi::,rnlngdu.msume the major share of fu‘el\\-ood in the

3 ed in these j P i
a significant savings ; ; P se industrial ; . ‘ will be
g ings (.” fuelwood amounting to 0.907 milli A 4l applications, there ¥
2013, The total savings can brin 0N m™in 1993 and 1.765 million m™ it

g noticeuble chy i

., ’ nge 28 ituati

fuelwood (Table 24). The shortfall in (he nnru‘\ .E" In the SUpply and demand situation }“
and cengry| regions will come down qui¥¥

appreciably. The west, south-eys
as 4 :
onetr ccunumic’rcamns (lllcdl:j(é,nfmh-wh‘l regions will also have less adverse eftects "
Surplus fuclwood ca Ly uliiizcd ln"‘-di:]d of fuelwoog has 1o be met t‘r.:\1‘:l . i)‘al suppl¥
environmentally more desir: ' o vonverting dhich is consi
y © destrable for urbun gy, B 10 churcoal which is consider®
ﬁ _— _J l '
avmnm

wealvrg ) 199 4
wud - e
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To meet the demand of the deficit areas, fuelwood plantation programmes have to be intensified.
Scenario 2 is considered for high investment in forest management. This investment is expected
to meet much of the shortfall of fuelwood which still exist in the five regions (Table 17). However,

commercial fuels like coal, peat, gas and electricity from nuclear power are expected to be made

available during the plan period. These energy sources will also ease the fuelwood shortage
problem.

INVESTMENT REQUIREMENTS

Improved Cooking Stoves

a. Objectives - Domestic cooking consumes the largest share of fuelwood and other biomass
fuels. The general objective of the improved stoves project is to reduce the wastage and conserve
the biomass fuels. The specific objectives are as follows:

- To develop or adapt suitable improved cooking stoves for different end-uses.

- To replace the traditional stoves with improved stoves.
- To save fuelwood and other biomass fuels in order to ease fuelwood problems.
- To improve environmental conditions surrounding the energy consuming stoves.

b.  Beneficiaries - The main beneficiaries would be primarily urban households using the stoves

for domestic cooking and for industrial applications in 57 districts headquarters where there is no
gas supply.

c.  Implementing Agency - In Bangladesh, formal research and development activities of the
improved stoves are being undertaken by the IFRD of BCSIR. Cumulative research experience

in a particular research organisation is useful for effective implementation of the project. The
IFRD may be considered as a potential implementing agency.

1. Implementation

a. Research - Research should be undertaken to asses the existing improved stoves to

identify improvements and appropriate mechanisms for diffusion and dissemination of the stoves
developed in different organisations, particularly the BCSIR and BUET. The strategies for
extension and dissemination of different models have to be formulated based on the research.

b. Training - Training materials should be prepared based on the research. Programmes have

to be organised for the trainers, manufacturers, technicians and users, particularly women, in all
57 districts of the country.

¢. Production and Manufacture - Trained technicians and artisans will undertake production and
manufacturing of the improved stoves under the supervision of the implementing agency.

d. Extension and Promotion - The success of extension will largely depend on the efficiency of
organising the training programme. The implementing agency will support all expenditures and
provide technical assistance to the extension workers. Considering that it is not cost effective to
maintain a separate extension network, the services of existing extension agents which have direct
links with the users may be taken, The NGOs, REB, Women's Cooperative, Social Weltare
extension network, etc., may be considered for the purpose,
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ate mass awareness of
s through the mass
d exhibitions should

activities to Cred
Publicity campaign
orkshops an

The implementing agency will undertake all promotional
conservation of fuelwood through the improved stoves.
media,educationalinstitutions,socialorganisations,distrim level w
be organised.
i a

e. Financing - The research, training, extension and promotiqn ComPOﬂ?“'ttsiaT'ingthnct?ocsdaga’
the implementing agency from the project costs. The expenditures for inl et T
setting up of different types of the improved stoves will also be borne by the Imp s=ncy.

ted by organising credit to initiate
port may also be organised for the
ng areas.

Trained technicians and stove manufacturers may be suppor
manufacturing on a large scale commercial basis. Credit sup )
users to install improved devices in industry and community cooki

ogress and adjust the implementing

f. Monitoring and Evaluation - In order to assess the pr b s
itoring and follow-up activities,

strategies. the implementing agency will undertake regular mon
The project should periodically be evaluated independently.

g. Backup Service - In each district there should be one trained graduate‘ technlcla}n who will
impart necessary back-up services as well as look after the improved stoves installed in the area.
For this purpose a mini centre has to be created in each 57 districts

Table 25 - Improved Cookine Stove Investment Requirements

I . Amount Tk million
tem tit
Qusnbiny 1993-98 | 1998-03 | 2003-08 | 2008-13 | Total
a) Research and 5.00 3.00 - - 8.00
development
b) Construction 3000,000 units 125.00 125.00 62.50 62.50 375.00
and setting up
improved stoves
¢) Training of 57 districts 6.00 ;
trainers and 6.00 6.00 6.00 24.00
users
d) Promotional 57 district . -
s ; 800 8.00 8.00 8.00|  32.00
including
exhibitions and
workshops
e) Mobhile 2 units 75 } _
audiovisual unit - 7.50 - 15.00
f) Vehicle + 2 units+114 15 o
Bicycle units 20 i 1.50 - 3.00
) Extension and 57 districts 5 _
§ dissemination >00 200 .00 5.00 20.00
h) Monitoring and |57 districts 5
ﬁ e\.mlualiung . >.00 5.00 5.00 20.00
i) Travel 1.50 1.50 .
j)  Fuel and oil 150 1.50 o 20 6.00
k) Payand other 57 centres 25.00 "'51)0 1.50 1.50 6.00
recurrin 25, "
eipcnditircs <3.00 25.00 100.00
Total 19100 180 00 - - ]
123 .50 114 50 609.00
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h. Policy Support - A country wide programme on large scale dissemination of improved stoves
cannot be successfully implemented without the active support of policy planners and decision
makers. Policy supports are needed to achieve inter-agency collaboration and coordination at
national as well as field levels.

The methodical approach recommended for the implementation of the project has been detailed
in the earlier section.

Table 25 shows the investments required for implementing the improved cooking stoves.

Charcoal from Wastes

a. Objectives - The general objective of the charcoal project is to reduce the wastes left in the
forests after logging in order to maximise the wood utilisation. The specific objectives are as
follows:

- To develop appropriate technologies for the production of charcoal and briquettes.
- To manufacture charcoal and briquettes commercially utilising wastes.

b. Beneficiaries - Charcoal and wood briquette users, in particular, smithies, restaurants,
laundries, rubber processing industries, ceremonies, farmers and for producing certain chemicals.

¢. Implementing Agency - The Bangladesh Forest Research Institute will develop appropriate

technologies for charcoal and wood briquette production with BFIDC undertaking production and
marketing activities.

1. Implementation

The following approach is recommended for the implementation of the project:

a. Research - Research should be undertaken to assess the existing traditional charcoal kilns
and identify possible improvements. The BFRI models will also be assessed and moditied to suit
the conditions of the country. The final selection_of the models should be based on the results of
the research.A provisional selection of the models may be as follows:

- Mound type mud kiln for one time use at the site of felling.

- Mound type brick kiln for long time use.

Portable drum kiln for long time use at the site of felling.

Briquetting equipment will be adapted from the existing models.

P. Trainin'g. - Training materials should be prepared based on the research. The BFRI will
impart training to the trainers, manufacturers, technicians and other relevant personnel of the

production and marketing agency, i.e. BFIDC, Emphasis should be given to training the local
people at the felling sites. '

c. Pro.dl_.lclion and Marketing - The charcoal and briquetting kilns will be constructed under the
supervision of the BFRI, Trained technicians will undertake production of charcoal and

briquetting under the supervision of the BFIDC field ofticials. Marketing arrangements will be
made by the BFIDC for the products,
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d. Extension and Promotion - Simple and inexpensive mud kiln t
to the local people so that they can also manufacture charcoal.

involved in the extension works may be considered for extension purposes.

The implementing

agency will
people/organisations to use the improved fuel like charcoa

undertake

promotional

e. Financing - Research and training will be financed by the

expenditures for the construction of charcoal kilns, extension and prom
borne by the BFIDC on a commercial basis. Table 26 shows the investm

activities 10
| and wood briquettes.

Table 26 - Charcoal Briguetting Investment Requirements

motivate

echnology will be disseminated
NGOs and other organisations

the

BFRI from the project costs. The
otional activities will be

ents which are required.

T -
Item Quantity Amount Tk million
1993-98 | 1998-03 | 2003-08 |2008-13 | Total
Research component
a) Research and 3.00 1.00 1.00 5.00
development
b) Egquipment 4 Nos. 7.00 3.00 10.00
¢) Training 10 Nos. 3.00 2.00 2.00 7.00
d) Vehicle 1 No. 1.50 1.50
e) Contingencies 2.50 2.00 2.00 6.50 |
Subtotal 17.00 8.00 5.00 30.00
Production component
a) Charcoal kilns
Mound type 30 Nos. 0.60 0.15 0.15 0.20 1.10
mud and brick
Portable drum type 100 Nos. 2.00 0.05 0.05 0.10 220
b) Briquetting 8 Nos. 0.30 0.30 0.30 0.30 1.20
equipment
c) Weighing balance 10 Nos. 25 0.25 050
d) Crosscut saw 2 Nos. 0.20 0.20
e) Transport 0.00
Jeep 2 Nos. 1.50 1.50 3.00
Truck 6 Nos. 6.00 6.00 12.00
Motor Cycle 6 Nos. 0.15 0.15 030
f) Fuel 1.00 1.00 120 1.40 4.60
g) f:cyu?rnig gothﬂr 3.00 4.00 4.00 5.00 16.00
expenditures
Subtotal 15.00 550 13.70 7 00 4120
Total 32.00 13.50 18.70 7.00 71.20
A S sSS

Biogas Plunts

8. Objectives - The general ohjective of the project is to re
substitute like biogas. The specific objectives are as follows:

(Proj. 372001/16)
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’ To develop or adapt suitable plants for the production of biogas.
- To supply alternative improved fuel to the villages for cooking and lighting.

& To help replenish the farm lands with natural fertilizer.

b. Beneficiaries - The beneficiaries are primarily rural farmers using the plants for domestic
cooking and for paddy parboiling in fuelwood scarce districts, particularly the north-western
region.

c¢. Implementing Agency - The Institute of Fuel Research and Development of the BCSIR may
be considered as the potential implementing agency.

1. Implementation

Based on experiences and evaluation of past efforts, the following approach is recommended for
implementation.

a. Research - Research should be undertaken to assess the biogas plants developed or
adapted so far by the different organisations. The floating gas holder type plant may be
provisionally selected. Further improvement on the design of the digester, use of other biomass,
particularly water hyacinth and cost reduction, may be taken up to make the technology more

(=)
attractive to the users. The final selection of the design should be based on the results of the

research.

b. Extension and Promotion - The potential for biogas users should first be assessed before
undertaking any extension work. The need for fuel, economic size of the plant and availability of
dung should be considered. The success of the extension will largely depend on the selection of
the proper endusers. Those areas which have the lest fuelwood, particularly the northern part of
the country, should be given priority.

The implementing agency will undertake promotional activities to create awareness and
appreciation of the biogas technology in general, and conservation of natural fertilizer in

particular, This promotional programme may be coordinated with the Improved Cooking Stove
Programme.

c. Training - Training programmes have to be organised for the trainers, manufactures,
technicians and users, particularly women, for operation of the plants.

d. Manufacture - Standard design of biogas plants should be made available according to
the general need of the consumers. Credit facilities may be extended to the biogas plants built
under the supervision and participation of trained personnel.

€. Financing - The research, training, extension and promotion components will be financed
by the implementing agency. The initial expenditures in the form of subsidy may be covered from
the project’s cost, A portion of the expenditures may be charged from the users. (Subsidies to
the extent of 90 percent are given in India (Eusuf, 1985)).

f-_ Monitoring and Evaluation - Regular monitoring and evaluation of the progress of the
biogas Project should be undertaken. Improvements and adjustments, it necessary, may be made
according to the evaluation report,

Fraj. 372001/16)
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g. Backup Service - There should be adequate backup services for the biogas plants instajjeq
in each locality. The technicians recruited for the Improved Cooking Stove project may be traineq
and utilized for this purpose as well.

The investments required for implementing the biogas plants project are shown in Table 27.

Table 27 - Biogas Plant Investment Requirements

ﬁ
Item Quantity Amount Tk million .
1993-98 | 1998-03 |2003-08 2008-13 | Total
a) Research and 5.00 3.00 - - 8.00
development
b)  Manufacture and 40,000 75.00 75.00 75.00 75.00|  300.00
setting ulp of
biogas plants
c) Training of 40 0.50 0.50 0.50 0.50 2.00
, trainers and users
‘ d) Promotional 20 1.00 1.00 1.00 1.00 4.00
activities
e) Extension and 40 1.00 1.00 1.00 1.00 4.00
dissemination
f) Monitoring and 20 0.50 0.50 0.50 0.50 2.00
evaluation
2) Travel expenses 0.50 0.50 0.50 0.50 2.00
h) Contingencies 1.00 1.00 1.00 1.00 4.00
Total | 84.5 82.5 79.5 79.5 326.00

Wood Energy Plantation Research

a. Objectives -The general objective of the project is to select site specific fuelwood species
for large scale plantation m.dltterem cha]ities in order to help solve the fuelwood shortage
problem. The specific objectives are as follows:

- To select the most suitable species out of the indigenous and exotic tree species for raising
fuelwood plantations with reference to a particular site.

To determine the optimum spacing of the selected species.

- To determine the rate of growth and yield and their return in terms of biomass

- To raise pilot plantations in different dendroecological regions

b. Scope - The 1?81 S?cnnd. Forcmry.Prugramme was introduced in Baneladesh to undertake

fuelwood plantations on farms and marginal lands. The rural people, who are the worst suffere®

of the fuelwood scarcity, are interested in participating in plantation acti ar worst SUtlS e
8 In plantation activities, There isan

10 develop an appropriate mechanism for etfective participation of the farmer
{ s.

Large scale plantation is needed to cope with the widening g4p between the supply and dcmnﬂd~

The availability of suitisble species, knowledge
are the prc-rcquisiws. BER] has bee
camaldulensis, one of the most suitable species, now he
of BFR1's rescarch. Initial rescarch works on other twe
A. nilotics, Albizzis lehbek, A chinensis, A progery

slamed, Dalbergia sissno, Leucaena leucove
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been completed. Verification of the research findings in actual field conditions is needed. The
final recommendations should be based on such on-farm trials. This calls for pilot plantation of
the promising species, particularly fast growing, coppicing, multipurpose trees, which will generate
useful information and also serve as demonstration plots.

c. Beneficiaries - Beneficiaries will be the Forest Department and participatory farmers.

d. Implementing Agency - The Bangladesh Forest Research Institute, Chittagong will be the
implementing agency.

1. Implementation
The following approach is recommended.

- Research on thirteen fuelwood species already undertaken should be continued. While
selecting new species, emphasis should be given to multipurpose tree species.

- Selected species should be raised as pilot plantations in different dendroecological regions.
- Data on growth and yield will be taken and total biomass assessed.

- Observe variations in the physical, chemical and nutritional properties of the soil before and
after the plantation in each location.

- Observe the incidence of pest and disease in the plantations.

- Prepare volume tables of the selected species to facilitate better management and
exploitation of the species. ;

= Final selection of species, particularly of the exotic species, to be.made on the basis of
research.

- The technology of the plantation of fuelwood species should be packaged and transferred
to the FD, concerned NGOs and farmers.

Table 28 show the investments required for implementing the energy wood plantation research
project.
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Table 28 - Wood Enerey Plantation Financial Reguirements

Amount Tk million

frem 1993-98 | 1998-03 | Total
a) Research expenses 2.00 2.00 4.00
b) Nursery preparation and plantation 5.00 5.00 10.00
c) N{aintenance and improvement of research 2.50 2.50 5.00
ots
d 10.00 - 10.00
d) Equipment and accessories
L 1.50 - 1.50
e) Water facilities
. 2.00 - 2.00
f) Power facilities
) 1.50 - 1.50
g) Transport - Pickup
1.00 1.00 2.00
h) Fuel and oil 0.50 0.50 1.00
i) Travel expenses 2.00 2.00 2.00
g) Contingencies
L Total 28.00 13.00 41.00
(Praj. 372001/16) 4B




APPENDIX 1
ABBREVIATIONS, TERMS AND CONVERSION FACTORS
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PROJECT 372001/16 ASTAN DEVELOPMENT BANK
FORESTRY MASTER PLAN MANILA PHILIPPINES
BANGLADESH (TA NO. 1355-BAN) DATE: 18 AUGUST 1992

WwWOOD ENERGY

APPENDIX 1
ABBREVIATIONS, TERMS AND CONVERSION FACTORS

ABBREVIATIONS

ACCF - Assistant Chief Conservator

ADAB - Association of Development Agencies Bangladesh
ADB - Asian Development Bank

ADT - Airdry Metric Tonne

AWB - Asian Wetland Bureau

BARC - Bangladesh Agricultural Research Council

BCIC - Bangladesh Chemical Industries Corporation

BEPP - Bangladesh Energy Planning Project

BES - Bangladesh Energy Survey

BFD - Bangladesh Forest Department

BFIDC - Bangladesh Forest Industries Development Corporation
BFRI - Bangladesh Forest Research Institute

BMA - Brick Manufacturers Association

BMRE - Balancing Modernisation Rehabilitation and Expansion
BSCIC - Bangladesh Small Scale Cottage Industries Corporation
BSCIS - Bangladesh Small and Cottage Industries Corporation
BTU - British thermal unit

CAI - Current annual increment

CCB - Copper sulphate, Sodium dichromate and Boric acid
CCF - Chief Conservator Forests
CF - Conservator Forests
cft (H) - Cubic feet hoppus (.785 x true cubic foot)
cft (T) - Cubic foot true volume (1.27 x Hoppus cubic foot)
CHT - Chittagong Hill Tracts
cm - Centimetre
crore - Ten million
DCCF - Deputy Chief Conservator
DCF - Deputy Conservator Forests
DFO - Divisional Forest O fficer
ESCAP - Economic and Social Commission Asia Pacific
FAO - Food and Agriculture Organization of the United Nations
FDTC - Forest Development and Training Centre
FIRR - Financial Rate of Return ~
FMP - Forestry Master Plan Project
FRM - fibrous raw materials
Giga - measurement unit, equals 10’
Gl - giga joules

- gram

GR - Game Reserve
GS - Game Sanctuary
GWh - giga walt hours
ha - Hectare s
hp - Flywheel horse power
hr - Hour
IDRC - International Development Research Centre, Canada
Kcal - kilocalorie

kg - Kilogram

KHM - Khulna Hardboard Mill

km - Kilometre

km? - Square kilometre

KNM - Khulna Newsprint Mill

KPM - Karnafuli Paper Mill #
KRC - Karnafuli Rayon Complex

kw - kilowatt

lakh - onc hundred thousand

LGEB - Local Government Engineering Board

LPC - Lumber Production Complex (Kaptai)

. - Metre

) = square melre

m'/ ha!/ A = Cubic metre per heclare per apnum

MAI - Mcan annual increment

max - Maximum

md - Man day

MEQF - Ministry of Environment and Forest

min - Mimimum
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mm - Millimetre

MMCF - million cubic feet

MT - Metric Ton

MW - mega watt

MWh - mega watt hours

NACOM - Nature Conservation Movement _
NEMAP - National Environmental Management Action Plan
NGO - Nongovernment organizalion

No. - Number

NRS - Natural Regeneration Strip

ODA - Overseas Developmenl Agency

Peta - measuremetn unit

PJ - peta joules, equals 10° giga joules

POTHIKRIT - Nongovernment Organization

POUSH - Nongovernment Organization

PWD - Pubiic Works Department

RF - Reserve Forest

RHD - Roads and Highways Department

SIDA - Swedish International Development Agency
SPPM - Sylhet Pulp and Paper Mill

TEX - Timber Extraction (Kaptai)

Tk ~ Taka

UNCED - UN Conference on Environment and Development
TERMS

agroforestry - A set of landuse svstems that combine trees with pasture, arable crops, and/or animal

production on the same land unit, either simultaneously or in short sequence. This
agroforestry is a sel of technologies or practices, as distinct from a program or policy.
Certain agroforestry technologies find valuable application in programs of social
forestry or community forestry.

Forestry for the purpose of recreation, pleasure, or general beautification of an area
or a settlement. "

amenity forestry -

beel - deep waler , central portion of an haor.

bidi -inexpensive cigaratte

dao - Large hand-held work knife

dumb barge - Barge requiring towing or pushing, a high-sided vessel used for water transportation
and without propulsion means on board

gur -raw sugar

hoar - dish-shaped freshwater swamp.

mahal - Contract block, wood or bamboo

mahaldar - Wood Contractor

varding - Moving logs from stump sile to roadside

water bar - Earthen berm installed across road ways to control water flow to prevent road erosion.

social forestry - The usc of trees. and/ or tree planting, to pursue social objectives (usually betterment
of the poor). Social foresiry is a program that may include many elements of
agroforestry. It often includes, but is not interchangeable with, community forestry.
which has a narrower meaning. A broader discussion of the term follows in the chapter
seclion on case studies. * e'chap

wasteland - Land that is currently producing useful b

. iomass grossly oW iLs enti
reasons for underproduction may be many and \‘lil'iL‘Ld. fm'mhl:l:h\:li:‘:‘l (p\'\;llz:ilt!:]ﬁcilir::
or alkalinity, walerlogging) to social (disputed ownership or rights) : li '~'[' forest
department or communily ownership)., & el

CONVERSION FACTORS

Uss) - Tk 388

Tk - USs 0.0258

Im® = 27.7 ¢t Hoppus

1 cfi(H) = 1.2732 cubie leet true - ¢fi(r)
J cfift) = one cubie fool true solid volume
maund - 3733 kg

) km - 0621 miles

} ha = 247] Beres

I lure = 0220 mnperial gallons

ton - 2,000 s

Lonne - 1000 Kilograms

(Proj. 372001/16)
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ak - 1,080 kg/ m?, green weight
t:m!u' - 650 kg/ m’, green weight
melocanna ) - 450 kg/ m?, green weight
1000 culms muli bamboo - 1.8 ADT
1000 culms other bamboo - 1.6 ADT
Raw ton -0.67 ADT

(Proj, 372001/16)
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PROJECT 372001/16 ASTIAN DEVELOPMENT BANK
FORESTRY MASTER PLAN MANILA PHILIPPINES
BANGLADESH (TA NO. 1355-BAN) DATE: 18 AUGUST 1992

WOOD ENERGY

APPENDIX 2
TERMS OF REFERENCE

The Terms of Reference for the Wood Energy Specialist are:

1)

2)

3)

4)

)

6)

7

Review existing data and reports on biomass energy consumption, by types (e.g., fuelwood,
crop residue, dung, etc.) and by end uses.

Estimate requirements in the next ten years and compare with available supply; assess the

prospects to enhance supply, keeping in mind the advantages and disadvantages of any
alternative fuels.

Recommend further studies which may be necessary to gain a better understanding of
biomass consumption in Bangladesh.

Assess the possible impact of relevant Government biomass energy policy upon tree
resources, in particular the ban on the use of fuelwood in the brick industry.

Examine the concept of developing more efficient stoves, and critically assess earlier and
ongoing efforts to introduce innovations in this regard.

Recommend strategy to address the fuelwood supply shortage which would balance supply
and demand as quickly as possible.

Develop project profiles of potential projects to implement the strategy, including a broad
outline of objectives, scope, implementation arrangements, and investment requirements.

Prepare a consultancy report, in English, containing the findings and recommendations.
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PROJECT 372001/16
FORESTRY MASTER PLAN

BANGLADESH (TA NO. 1355-BAN)

WOOD ENERGY

APPENDIX 3

FUELWOOD SUPPLY AND DEMAND BALANCE

ASTAN DEVELOPMENT BANK

MANILA

PHILIPPINES

DATE:

18 AUGUST 1992

1 - FUELWOOD SUPPLY AND DEMAND BALANCE, 000 M*/ A

la. STATUS QUO SUPPLY AND PRESENT DEMAND TREND

Zone Source 1993 1998 2003 2008 2013
North West Natural Forest 1 2 2 3 3
Long Plantations
Medium Plantations - 3 3 4 4
Public Program 24 21 20 26 38
Village Forest 857 943 1037 1141 1255
Total Supply 832 969 1062 1174 1300
Domestic 1289 1404 1520 1636 1751
Industrial/ Commercial — 719 791 870 957 1053
Total Demand 2008 2195 2390 2593 2804
Balance +/- -1126 -1226 -1328 -1419 -1504
North Central | Natural Forest 4 6 10 15 20
Long Plantations
Medium Plantations - 3 4 6 10
Public Program 24 25 24 34 49
Village Forest 735 809 889 | 978 1076
Total Supply 763 843 927 1033 1155
Domestic 1162 1267 1372 1476 1580
Industrial/ Commercial 650 714 785 863 950
Total Demand 1812 1981 2157 2339 2530
Balance +/- -1049 -1138 -1230 -1306 -1375
West Natura] Forest
Long Plantations
Short Plantation
l Public Program 28 27 29 37 54
[ Village Forest 518 570 627 690 759
Total Supply 546 597 656 27 S
Domestic 722 786 851 916 981
Industrial/ Commercial 442 486 53s 588 640
Total Demand 1164 1272 1386 1504 1027
Bilasice #1is 618 675 -730 ™m 814

(Proj 372001/16, App. 3)
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South Natura] Forest 110 110 110 110 L8
Long Plantations s - g - -
Mcdium Plantations 21 21 14 Li AL
Public Program 12 1] 9 10 2
Village Forest 717 789 868 955 1051
Total Supplv 860 931 1001 1146 1346
Domestic 567 618 669 720 771
Industrial/ Commercial 281 309 340 374 411
Total Demand 848 927 1009 1094 1182
Balance +/- +13 +4 -8 +52 +164

South East Natural Forest 29 29 29 28 29
Long Plantations 5 5 10 10 31
Medium Plantations 23 23 28 239 294
Public Program 24 21 21 23 28
Village Forest 776 854 939 1033 1136
Total Supplv 857 932 1027 1334 1518
Domestic 877 956 1035 1113 1192
Industrial/ Commercial 490 538 592 652 717
Total Demand 1367 1494 1627 1765 1909
Balance +/- -510 -562 -600 -431 -391

North East Natural Forest 4 4 4 4 4
Long Plantations 7 i i 7 7
Medium Plantations
Public Program 12 18 g 29 39
Village Forest 368 403 446 491 540
Total Supply 391 434 478 531 590
R]%T;?:lac[/ Commercial ggg ;gé zgg g%g gf':
Total Demand 1003 1096 1193 1295 1200
Balance +/- -612 -662 715 764 -810

(Proj 372001/16, App. 3)
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[_CHT Natural Forest 45 45 45 45 45
Long Plantations 10 18 8 7 16
Short Plantation
Public Program
USF 1825 1725 1625 1525 1425
Total Supply 1880 1788 1678 1577 1486
Domestic 49 53 58 62 66
Industrial/ Commercial 23 26 27 31 34
Total Demand 72 79 85 93 100
Balance +/- 1808 1709 1593 1484 1386
All Strata Natural Forest 193 196 200 206 211
Long Plantations 22 30 25 24 54
Medium Plantations 44 50 49 320 480
Public Program 124 123 124 159 221
Village Forest 3971 4370 4806 5288 5817
USF 1825 1725 1625 1525 1425
Total Supplv 6179 6494 6329 7522 8208
Domestic 5309 5785 6264 6740 7216
Industrial/ Commercial 2963 3260 3583 3942 4337
Total Demand 8272 9045 9847 10682 11553
Balance +/- 2093 -2551 -3018 -3470 -3345
* Public Program = Strip Plantation, Agroforestry, Wood lot and Khet land.
* USF = Unclassed State Forest * Long and medium rotation plantations.
. 1,845,000 m* from USF, decreasing by 100,000 every 5-year period.
1b. SCENARIO 1 WOOD SUPPLY AND PRESENT DEMAND TREND, 000 m*/A
Zonc Source _ 1993 1998 2003 2008 2013
North West Natural Forest 1 2 2 3 3
Long Plantations
Medium Plantations - 3 10 19 38
Public Program 37 35 50 58 109
Village Forest 857 943 1140 1300 1550
Total Supply 895 983 1202 1380 1700
Domestic 1289 1404 1520 1636 1751
Industrial/ Commercial 719 791 870 937 1053
Total Demand 2008 2195 2390 2593 2804
Balance +/- -1113 -1212 -1188 -1213 -1104
North Central | Natural Forest 4 6 10 15 20 .
Long Plantations -
Medium Plantations - k] 75 150 300
Public Progrum 37 39 56 64 142
Villuge Forest 7335 809 950 1080 1200
Totul Supply 776 857 1121 1309 1662
(Proj 372001/16, App. 3) 3
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Domestic 1162 126: ]3-8’;’ lggg lggg
Industrial/ Commercial 650 2 2157 2339 2530
Total Demand 1812 1981 -
Balance +/- -1036 -1124 -1035 i =8
West Natural Forest
Long Plantations
Medium Plantalions
70 155
Public Program 45 43 62
( Village Forest 530 585 550 goy 240
Total Supply 575 628 652 870 1095
Domestic 722 786 851 g;g ?ﬁé
Industrial/ Commercial 442 486 535 1627
Total Demand 1164 1272 1386 1504 £
Balance +/- -589 -644 =734 -634 532
South Natural Forest 110 110 110 110 110
| Long Plantations
Medium Plantations
Public Progeram 20 18 a5 26 45
Village Forest 717 789 940 1100 1200
Total Supply 847 917 1075 1236 1355
Domestic 567 618 669 720 a1l
Industrial/ Commercial 281 309 340 374 411
Total Demand 848 927 1009 1094 1182
Balance +/- -1 -10 —66 142 173
South East Natural Forest 29 29 29 29 2
Long Plantations 5 <] 10 10 31
Medium Plantations 23 48 68 279 492
Public Proeram 37 33 48 45 84
Villuge Forest 776 854 1030 1200 1350
Total Supply 870 969 1185 1563 1986
Domestic 877 956 5 - -
Industrial/ Commercial 490 538 123: léé: I-Ir?:
Total Demand 1367 1494 1627 1765 1909
Bualunce +/- -497 575 R a0 177
North East Natural Forest 4 3 4 . ]
Long Plantations Y 9 2 2 -
Short Plantation N
Public Program 2 A
. =t 21 39 s$ 109
Village Forest 368 408 48 s .
Total Supply 199 :
443 5](5 olv .'TU
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Domestic
; _ 643 701 759 817 875
Indust T
111“:? Szlr::mc:;amercml 360 395 434 578 528
1003 1096 1193 1295 1400
Bulanse: 4+ -604 -653 -657 -676 -630
T
CH Natural Forest 45 45 45 45 45
Long Plantations 10 18 8 7 16
Short Plantation u " - - -
Public Program = _ - w -
USF 1825 1725 1625 1525 1425
Total Supply 1880 1788 1678 1577 1486
Domestic 49 53 58 62 66
Industrial/ Commercial 23 26 27 31 34
Total Demand 72 79 85 93 100
Balance +/- 1808 1709 1593 1484 1386
All Strata Natural Forest 193 196 200 206 211
Long Plantations 22 30 25 24 54
Medium Plantations 23 54 153 448 330
Public Program 196 195 280 321 644
Village Forest 3983 4385 5166 6030 6890
USF 1825 1725 1625 1525 1425
Total Supply 6242 6585 7449 8554 10054
Domestic 5309 5785 6264 6740 7216
I Industrial/ Commercial 2963 3260 3583 3942 4337
Total Demand 8272 9045 9847 10682 11553
Balance +/- oz | oeso | oes|  ows| 1499 |

* Public Program = otrip Plantation, Agrotorestry,

N From 190 ha of medium rotati
From 935 ha of medium rotation n

b

le. SCENARIO 1 WO

_—___——'_'—'_—l

Wood lot and Khet land.
* USF = Unclassed State Forest * Long and medium rotation plantations.

jon new plantations.
ew plantations.

OD SUPPLY AND RECOMMENDED PROGRAMS, 000 m*/A

Zone Source 1993 1998 2003 2008 2013

North West Natural Forest 1 2 2 3 3
Long Plantations
Medium Plantations - 3 10 19 18
Public Program 37 35 50 s 109
Village Forest 857 943 1140 1300 1550
Total Supply 895 983 1202 1380 1700

- a ! .

m':::rlifu Commercial llgg 12;2(3) 13‘?3 1?‘;}* 12?;:
Total Demand 1788 1913 1834 1951 2077
Bulance +/- -893 -930 632 §71 377
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North Central | Natural Forest 4 6 10 15 20
Long Plantations 5
Medium Plantations - 3 75 150 300
Public Program 37 39 56 64 142
Villace Forest 735 809 980 1080 1200
Total Supply 776 857 1121 1309 1662
Domestic 1163 1218 1231 1231 1320
Industrial/ Commercial 450 509 514 530 554
Total Demand 1613 1727 1745 1761 1874
Balance +/- -837 -870 -624 -452 -212
West Natural Forest
Long Plantations
Medium Plantations
Public Program 45 43 62 70 155
Village Forest 530 585 590 800 940
Total Supplv 575 628 652 870 1095
Domestic 72l 756 764 764 819
Industrial/ Commercial 319 359 367 381 401
Total Demand 1040 1115 1131 1145 1220
Balance +/- -465 -487 -479 -275 -125
South Natural Forest 110 110 110 110 110
Long Plantations
Medium Plantations
Public Program 20 18 25 26 45
Village Forest 717 789 940 1100 1200
Total Supplv 847 917 1075 1236 1355
Domestic 567 594 600 600 644
Industrial/ Commercial 184 209 208 211 219
Total Demand 751 803 808 811 863
Balance +/- +96 =114 +267 +425 +49°
South East Natural Forest 29 29 29 29 79
Lone Plantations 5 S 10 10 31
Medium Plantalions 23 48 68 279 492
Public Progeram 37 33 48 45 sS4
Village Forest 776 854 1030 1200 1350
Total Supply 870 969 1185 1563 1986
Domestic 567 594 600 600 o4
Industrial/ Commercial 184 209 208 211 219
Total Demand 751 803 808 811 Se3
Balunce +/- +96 + 114 +267 +425 +492
North East Nutursl Forest 4 a 4 4 4
Long Plantations 7 7 b 9 7
Short Plantation -
(Proj 372001716, App. 3) 6
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Public Program s ) ~7 39 s3 109
Villace Forest IER 205 486 £50 650
Total Supplv 399 4143 536 619 770
Domestic 644 674 681 631 731
Industrial/ Commercial 249 281 284 293 307
Total Demand 893 9&s Q65 974 1038
Balance +/- 404 -S12 429 -355 -268
CHT Natural Forest 45 45 45 45 45
Lone Plantations 10 18 8 7 16
Short Plantation - 5 = = =
Public Program = - & = s
USF 1825 1725 1625 1525 1425
Total Supplv 1880 1788 1678 1577 1486
Domestic 49 51 2 52 56
Industrial/ Commercial 15 17 17 17 17
Total Demand 64 68 639 69 73
Balance +/- +1816 +1788 +1609 +1377 +1486
All Strata Natural Forest 193 196 200 206 2kl
Long Plantations L 30 235 24 54
Medium Plantations 23 34 153 148 830
Public Program 196 195 280 321 644
Village Forest 3983 4385 5166 6030 6890
USF 1825 1725 1625 1525 1425
Total Supply 6242 6585 7449 8534 100354
Domestic 5310 5562 5621 5620 6029
Industrial/ Commercial 2056 2321 224 2419 2530
Total Demand 7366 7883 7869 8C39 10054
Balance +/- -1124 -1298 -320 +515 +1495

* Public Program

* USF = Unclassed State Forest

= Strip Plantation, Agroforestry, Wood lot and Khet land.

(Proj 372001716, App. 3)

* Long and medium rotation plantations.
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