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Abstract

Renewable energy technology system (RETS) can help with poverty, energy shortage and environmentd
degradation such as desertification, biodiversity depletion and climate change effects in Bangladesh. The
country is short of gas and dectricity supply. Over-exploitation of biomass in meeting energy needs of
the village people has caused the indicated environmenta degradation. RETS can help fix those
problemsif it iswidely used in the villages where people primarily depend on biomass energy.
Bangladesh has enough renewables to mitigate such energy crisis and its adverse consequences.
Bangladesh being an underdevel oped country, global (isation) initiative would be hdpful in transferring

RETSfor the village households.

1. INTRODUCTION

Bangladesh has mgor problems of energy criss,
perssting poverty and environmenta degradation.
In Bangladesh, annud per capita energy
consumption is estimated to be 110 kilowatt-hours.
This compares with 440 kwWh in Indiaand 13,000
kWh in the United States. The supply is unrdiable
due to frequent load shedding. Most of the supply
limited to urban areas, accessto dectricity in rura
aressislessthan 10%, so most villages are dark at
night. Renewable energy technology system
(RETS) can solve this problem by harnessing
energy from the country’s free-flowing renewables
such as sun shine, wind, tida current, water falls or
river currents, seawaves and biomass. The solution
of energy problem would help solve poverty and
environmenta problems. "Poverty (human or
environmental) and scarcity of energy servicesgo
hand in hand, exigt in a synergidtic rdaionship”
(Goldemberg and Johanson, 1995)

Bangladesh is rich in renewable for harnessng
renewable energy. Biswas and Lucas (1997h)
found that the useable biomass including cow-
dung, human excreta, poultry waste, kitchen
waste, aguatic plants and weeds of a village in
Bangladesh can produce twice the amount of
biogas that villagers require for cooking. The
fermented durry from the biomass digester is
ewviched with  nitrogen, potassum and
phosphorous. It is therefore, best for soil and
environmenta hedth, and agricultura productivity
management. Tidd currents flow through hundreds
of cris-cross estuaries across the Bay of Bengd.
Harnessng energy from the "raively big tidd
amplitude of 3 to 4 metres and speed up to 30
miles per hour occurring twice a day in the
numerous coastal rivers’ makes the coasta bt a
niche for large rumber of tidd energy projects. If
properly sudied/investigated, the tidd energy
projects would even contribute subgantidly



towards solving dectricity crigs for entire
Bangladesh. Bangladesh has one of the highest
rates of solar insolation on the earth. The average
solar radiation varies here from 5.05 kWh/m2day
in winter to 803 KWhm2day in summer. As
Bangladesh is a compact, flat country with little
geographic varigtion, the solar radigtion data
collected a one point may be treated as
reasonably representative of the whole country.
Wind energy potentia has yet to be made. Wind
blows srongly during summer and monsoon. The
available wind force seems adequate for greater
part of the year. A recent report after surveying 7
coasta Stes demondrate that wind speed is
relatively high during the months of April through
August and low during the remaining months. The
aveage amua wind-speed is  4.52m/sec.
However, wind energy study should be extended
for alonger period and at larger number of places
before potentid of wind energy can be rdigbly
estimated.

Up to the year 200, the approximate number of
RETSingdled by the mgor stakeholders were (1)
Solar PV 9000; (ii) Solar cooker 262; (iii) Biogas
6000; and (iv) Wind turbines 16. Though, RETS is
not yet widdy known and used in Bangladesh,
affordable availability of RETS to the poor could
be the panacea for poverty reduction and
environmentd fix in Bangladesh.

2. SYNERGY

Previoudy Bangladesh had only traditiona craft-
based technologies that could be used for
agriculturd and indugtrid purposes. With the
change of technology, consumption culture has
as0 changed. People are now inclined to use
things produced by modern technologies than that
of the traditional ones. Consequently, the

traditiona goods and services have lost markets.
The economic axioms reved that extant
technology is necessary to keep productivity
economicaly competitive (Jain, 1995:20). It
appears impossible now to think about viable
productivity without using secondary energy.
Modern developmenta theories therefore argue
that energy is not only a necessary recurrent input
to socio-economic development, but also crucid
and indispensable to initiate that process (UN
Energy Resources Development Series No. 34,
1993:1). The villagers of Bangladesh must first
have access to energy supplies as apre-requiste
for development.

Wilson Clark, 1974:33) argues that energy can
make it possible for people to work with ascae
of productivity that would otherwise be
impractical. He dso relates energy to
trangportation of production of inputs and outputs
and processes that need artificia light, especidly at
night. The rdationship between energy and
economic development is crucid; the process of
economic growth requires the subgtitution of
muscle energy in the performance of agriculturd,
industrial and domestic tasks (National Academy
of Sciences, 1976:1). Thelack of available energy
in village Bangladesh has economic costs not just
at the individua and household leve, but & the
nationd level aswel. Agriculture and industry are
jointly essentia for economic growth in
Bangladesh. Gordon Wilson considers that as
dams solve the problem of drought, eectricity can
solve many problems to development as a multi-
faceted development dement/agent (Allen Tim,
1992:313-31). The proper use of energy can
assure food security for the villagers. Due to the
lack of cold storage facilities, many farmers have
to sdll their crops during the harvest period, though
crops like potato and fruits are easy to preservein
the cold storage.



John Soussan (1988:62) observes that the level of
economic development of a country is the most
important factor influencing the pattern of energy
consumption indicating that the higher the energy
consumption, the greater the level of a
development. Development in Bangladesh without
acorresponding increase in per capita dectricity
and gas consumption is, therefore, not feasible.
Soussan notes that every one needs energy of one
form or another, for day to day life, for cooking,
lighting, heating and S0 on, and can consequently
be considered to be a basic need, aong with food,
water, shelter and others. This suggests thet the
lack of eectricity and gas, and inefficient primary
energy usein village Bangladesh is undermining
development strategies and jeopardising the
prospects of the village households for sdif-
reliance (Soussan 1988:55).

In socia aspects, energy playskey rolein
achieving socid judtice including gender judtice.
Low leve of energy service is a serious obstacle
to raising the socid, and hedth and nutritiond
Status of community. Dependence on human
energy and primitive technologies for surviva
introduces awhole range of obstaclesto socid
and gender equdlity. The poor in generd, and
poor women and girlsin particular, are trapped in
an unceasing cycle of works that condemns them
to poor hedlth, little or no educeation, and deprives
them of equd participation in loca development
programs ( literacy, credit, income generating
activities), self government bodies, and socid and
political movements. As aresult, the country's
human resource base is serioudy underdevel oped.
Improved energy services can be at the centre of
any drategy to mitigate the gender-, caste-, and
class-based division of labour (1bid.)

The availahility of an adequete, reliable and
reasonably priced source of eectricity and gasis
therefore a prerequisite to development of village
Bangladesh achieving the GOB target growth (of
6-7 percent) per annum. A trangtion to higher
GDP growth rate per annum over the medium
termiscritical to subgtantidly dleviate poverty in
Bangladesh, aswell as achieve sdf-rdiance
(World Bank, 1995:119). As reported by the
village chiefs, many poverty dleviaion programs
launched by both government and non-
government organisations suffer or fail due to the
lack of scope for productivity. It therefore follows
that production of energy can create scope for
economic activities and employment opportunities
intherurd aress, that otherwise have limited
opportunities. Suggestions can now be made to
the extent that the introduction of RETS would
launch a new era of gppropriate technology,
socio-economic and environmenta development in
the region.

3. APPLICABILITY OF RETS
3.1 Versatility

While commercid eectricity has been the driving
technology for most of the production technologies
of the modern world, RETS appearsto bethe
driving force for the village productivity. RETS can
be used for providing energy for village-scae
indugtries. At the family level, there are new
energy- driven gppropriate technologies and
approaches which would empower poor familiesto
make even better use of their resources (The
Hunger Project, 1994). The present forms of
livelihood of the villagers are not dectricity or gas
oriented. Due to economic, geographical and
environmenta barriers, the supply of energy from
the centralised grid is inconvenient or uneconomic.



RETS isdispersed. It can overcome the
geographica barriers and provide energy
dispersedly to remote village households. RETS is
undeniably appropriate for those villages or
households which are situated on the Charlands
(river or seaidands), in the coastd forests, on the
hill tracts and rdlatively sparsely populated Barind
Tract. Centralised power supply cannot reach or
not economically viable for these aress.

Increasing gppropriateness of RETS for village
Bangladesh is clear. After the two decades of the
inception of energy supply for village Bangladesh, it
isdill utterly inadequate and unreliable. Less than
10% of therural people are connected with the
nationd grid of eectricity supply. About two-third
of the country's 86000 villages are il outsde the
reach of the national grid. More than 80% of the
households of the dectrified villages are not the
consumers of the grid supplied dectricity. With
regard to gas supply, it is unlikdy thet villages
would ever be connected to the nationd grid of gas
supply, though Bangladesh is believed to have
good reserve of natura ges.

Traditiondly, villagers use primary energy sources
for their energy needs. The primary sources include
fud wood, biomass and cow dung. These have
been rapidly depleting since late 1960s when the
Green Revolution (GR) technologies made its way
in thetraditiona agricultura practices of
Bangladesh. The technologies that the GR brought
were chemicd fertilisers, pesticides and
insecticides, mechanised irrigation and tilling
technologies, and high-yidding variety (HYV) of
crops/seeds (Idam, 1994:181). All these affected
Bangladedh' s primary energy sources. The
depletion of biomass energy sources and the high
cost of transmission of commercia energy has
created a serious shortage of energy in rura aress.
This has aso led to a considerable occupationa

and environmenta imbalance caused by the
indiscriminate feling of trees (Khan, 1989). The
shortage of biomass including crop resdue and
cow dung have affected the naturd fertility of soil.
Fertility is concelved by villagers as the energy for
Soil.

3.2 Poverty reduction

In this age of energy-driven technologies and
avalability of RETS, it israther a paradox that
villagers of Bangladesh should suffer from poverty
dueto energy crisis. Technologica vacuum due to
the lack of energy exists where village households,
in generd, need no use of energy for utilitieslike
hot water system and refrigeration. Direct solar
energy is used for drying crops, biomass, dt,
bricks, wet clothing and fish. The village
households need energy for cooking (generdly
twice aday); illuminating homes for afew hoursin
the evening, and running household production
technologiesthat need energy. There areincome
generative works such as knitting, pottery etc. that
need lighting, and smdl power to drive motors.
Open wick lamps hardly can provide enough light
for industria purposes. The performance of
technologies usng muscle energy isless efficient
and sometimes of inferior quaity than that of the
energy-driven technologies. Energy crissisaso
impeding home-scale industrid development
induding home-scale irrigation facility for
homestead gardening. These situations have put the
vadt rurd aressin the pitfalls of underdevel opment.
The poor often do not have access to the scarce
biomass for cooking fud. The scarcity of cooking
fud has hedth and gender impactsin terms of



ma nutrition thet fal usudly more severe on women
(Goldemberg and Johansson 1995).

Asthelack of sufficient body energy isrelated to
ill-hedth, fatigue and diseases; o isthe fact of life
of village families. The lack of cooking energy has
adverse effect on their body energy (calorie) intake
and economic activity. Thereisasynergistic
relationship between poverty and energy. The lack
of energy has chain or interrdlated effects on
human, ecology and the environment - which are
aggravating because, as indicated earlier, rgpid
increase of population in Bangladesh is claming
more biomass fuels for cooking and grain
processng.

The Government of Bangladesh (GOB) addresses
energy crises by generating eectricity from non-
renewable resources such as ail, coa and natural
gas. Naturd gasisaso directly supplied through
grid and cylinders. With regard to dectricity, GOB
is paliticaly mantaining its commitment of
extending digtribution line and supply by 10,000
km aming at 2,00,000 connections per annum
without proportionate increase of its current
electricity generating capacity. Consequently, the
Stuation isworsening off by didtributing the existing
amount of energy to a greater number of customers
each year. Daily news papers frequently reports on
how eectricity supply is disturbing both city and
village life and disrupting production vis-a-vis
economy. Gas supply to villages and most of the
remote cities through grid connection is il a
dream.

3.3 Environmental fix
In addition to poverty, Bangladesh is considered as

the environmenta hot- spot. Excessive extraction of
ground water to irrigate the green revolution

varieties of crop has forced the ground weter table
to recede beyond the rooting capacity of many
plants, shrubs and trees. Brick-based development
eraemerged in late 1960s, from when most of the
high-rise trees began to be chopped down to fuel
the brick industries. Population growth rate
exceeded dl the past records. In short, thegreen
revolution technologies have not only contributed
to drastically lessen the traditiond biomass stock,
and the population boom has led to heighten the
demand for biomass energy.

Symptom of desartification in the Barind Tract of
Bangladesh is clear. Depleting land fertility,
forestry, biodiversity and ground water table are
the visble indicators of desertification. Increasing
desertification in the Barind clearly gppearsto
pose environmentd threats to Bangladesh and
beyond. To counter this Stuation there is a need
for sustainable development where RETS is
essentia to initiate that process.

RES can bring back the Barind's ecosystemic,
biodiversty and climatic normdlity. It can mitigate
the environmenta degradation through accdlerating
the regenerative processes of biomass, forestry
and ground water table. While scientists may differ
on the notion that non-renewable energy use and
unsustainable exploitations of primary energy
sources are at the centre of climate change, none
deniesthat ar pollution, biodiversity depletion,
land degradation, and water contamination in
Bangladesh are the consequences of
environmental degradation.

4. CONCLUSION

It isclear that production of renewable energy can
create economic development and employment
opportunities, especidly for rurd people, that
otherwise have scanty opportunities. Renewable



energy can thus help villagers achieve sdif-reliance
through increased productivity. It would aso
reduce pressure upon urban migration. Itisa
regular phenomenon that many rura poor and
unemployed go to cities to work and live there
(Thomaset d. 1993:4). Asabout 85% of the
population live in villages, poverty reduction and
environmenta regeneration condtitute 85% of
nationa Sugtainahility. It is now, therefore, high
priority for the government of Bangladesh to adopt
RETS as an dternative to primary and foss fud
energy, and inorganic manures. With RETS both
the end- users and the suppliers can gain only, using
unending renewables of the country. Cheap labour
cost and huge market potential would put
Bangladesh in an ided position for RETS.

An early introduction of renewable energy systems
smply means the easest means of energy for
Bangladesh; and akey for light in the darkness,
modernity, progress, poverty aleviation, sustainable
development and ecosystem recongtruction. With
renewable energy technology systems, both the
end-users and the suppliers can gain only.

A process of integrating RETS into development
activities globdly requires ‘globaisation’ of it.
RETS can be included in globd initiativesas a
globd sustainable development and environmenta
protection ingrument. This would help place
RETS onthe front line of energy policy fromiits
currently margind status.  The globa stakeholders
in energy business are required to make RETS
affordable for the common people.
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