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Introduction

THE achievemat of sudaned devdopment hes been the grestest dhdlenge fading -I-
markind. The dedradlity of devdopmat is univaesdly recognized, but, unfartunedy,
devdopment paides in the paest have nat dways ben evironmetdly sound. In fag,
ewvironmaia vaues have bemn negedad too dften as a resit of which, saious environ
mentd prodemshaveaisn

Thare is evidetly, a twoway rdadionship batwean devdgpmeant and the environmeant—
without adenuete enwviroomentd  pratedtion, devdopmat is undamined, while without
devdopmen, resources will be inedequete for nesded invedments and  environmentd
pratecion will fal. There are two dgnificat ways in which evironmentd  pradlems cen
udamire the gods of devdopmat. Frd, evironmaid qudity—waer thet is sffe and
pentifd ad ar thet is hedthy—is itdf pat of the improvamant in wefare thet devdop-
men atempts to bring. If the bendfits from rigng incomes are offsat by the codts imposed an
hedth and the queity of life by paluion, this canat be caled devdopment. Ssoondly,
environmenta damege underminesfuture prooudivity.

Devdopmat is accompenied by rgaid popdaion gomh, & leegt in the iniid Seges
The warlds populdion is now growing by aout 1.7 per cat a year. Duing the paiad
1990-2030, the worlds populaion is likdy to grow by 37 hillion— an increese much gredter
then in any previous genadion. Ningly paroant of this inaresse will ocour in the developing
countries Over the next four decedes Adds populaion is expected to risefrom31 billionto 5.1
kllion

Rapid populaion gowth brings in the ik of gopelling evironmentd damege through
gregter dameand for goods and savices therdy exating additiond diredt pressure on neturd
reources, and by produdng more wades which thredien locd hedlth conditions and imply
addtiond dresson the earthis assmilative capeaity.

Among the vaious foms of ewvironmentd degradtion, deforedtation hes higoricaly
been an dmodt essantid concomittant of indudtrid development. Tropicl foretshave
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ddined by nealy anefifth <0 far in this century. The laet datidics on deforegtation
ugoest thet for tropicd forests the overdl rate in the 1980s wias 09 par cant a year, with
Agdsrate omewhet higher (12%) then thet of Africaand Latin America

Deforedation is caisad by famas randhas loggng axd mining compenies ad
fudwood adledtors, each puraLing private interests Tree fdling for firevood acoounts for the
largest share of wood use in devdloping countries The rate of fdling tress is acoderaed by
rgod populaion gowth in devdoping countries as growth of populaion and income leeds
to a ridng demand for fudwood Beddes in a hilly region of a devdopoing country, the
prablem aooeniuetes due to insuifident avalddlity of commadd eagy viz, ood, al or
dedriaty. In these regons the populaion, to medt the enagy requiremat of cooking,
hedting etc. depend on fudwood which, intum, increesestherate of defarestation.

In this peper, an atempt hes bean mede to sudy the proldlem of evironmenta degradation
in rud aess caused by the typicd energy consumption pettern and the consequent
deforedation which in tum is acoentuated by rgaid populaion growth, in the context of a hll
economy. A mico levd sudy invalving a paticuar area-X 3orubethen blod<— Stueted inthe
hlly ddrid¢ of Dajeding (West Baxgl) hes been caried out to adys the doe
rdaionship among popudion gowth, fdling of tress for firevood, and the
avironmantd damege We have tried to address this issue of the sdedted blodk, in the
context of the rurd enargy prolemin India The rurd enargy problem in Indiawhich can be
briefly stated as inefficient use of locally available resources such as dung cakes,
agicuturd resdues dried leaves twigs branches of tress dc, is dl the more pronounoad for
hilly regos where ue of chidly fores resouross gves rise to saious evironmentd
problems

This pgpar comprises of the fallowing sedtions Section | presants the gpexdific festures of
the blodk (populaion, cooupdiond drudure income didribuion ec) within the rurd
enagy bedkground. In Sadtion 1, the enviroomentd prabdlem will be disoussed. Firdly, in
SadtionHI, conduding remarks and some pdlicy presariptionswill be presanted

SHiet Festures of Gorubethan Block

A fidd survey hes reveded that Garubethen blodk exhibits the typicd fedtures of a hill
economy—low dendty of populaion, severe scardty of drinking water, dgpendence on
sngeaap, acute povaty, ladk of varidy inlocdly avalale enargy resources

The tad populaion of Garubathan block as reparted in canaus 1981 was 40178, In
1971, the populdion wes 32302, showing the decadd growth rate of 24.38 paroat. From
Tedle 1 we find thet in the Surveyed villages totd populaion for 292 housshdlds is 1400 of
which 406 are children and 455 are farde Avarage Sze of the family is five goproximetdy.
Number of population and theliteracy ratesvary acrossthevillages

1 Fed survey wasconducted in 1991, covering asampleof 292 housshd dsfrom 18 villagesof Gorubethen blodk, in
Dajeding dtrict of West Bengdl.
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TABLE1: FORULATIONAND LTTRACY RATEINSH ECTED VILLAGES

Villages Number of Hoee Popuation LitracyKate
Had - - (%)
Mde Farde Children Taa
1 Md.Badt 42 78 66 76 220 500
2 SubbaVilla 9 IS IS 11 47 &1
3. Samsing Kumai 22 50 31 31 112 4775
4. RC.Misgon 5 9 9 7 25 8400
5. Paremar 14 24 19 22 65 346
6. Cairigaon 29 57 42 41 140 67,86
7. Pubong 14 19 23 J3 55 5091
8. Upper FaguT.G. 25 55 50 15 120 37.50
9. Luncdl 4 3 9 3 15 2667
10. Sherpatarand
Shapageon 14 26 13 24 63 2698
11. Raigaon 4 8 5 12 25 7200
12 Gumbedana 6 12 13 8 33 B3
13 Bhydgeon 2 4 3 3 10 7000
14. Upper Tinkateni 35 60 54 57 171 22
15. Bhanighani 3 6 6 3 15 0
16.Chipaydana 12 21 23 20 64 1400
17.MiSonHUTE 49 94 61 56 211 5645
18. Manzing 3 5 10 3 18 5000
Totd 292 549 455 405 1409 4629
Source Feld Survey.

Thee is a sevare scadty of good queity drinking weter in this blodk. The sources of
dirking weter are the 'Jhores which are norHperanid in nalure. Scardity of drinking weter
becomes aoute during the pariod beginning from November till the rainy seeson s in A
conddarable amount of humen enargy ispant or the proouremant of drirking wae.,

The oocupationd sructure reved s the economic backwardness of the Block. Only 4.15 per
cart of the populaion is engaged in sarvioes and 084 per oant busness As much as 48 per
cat of the popuaion is engeged in agicdture The reg of the popddion comprises
primarily students and housawives Bt there is dgpendence on single arop—atypicd festure of
adtivaion in hilly aees The importat cash aops gown ae cadamom in the high
dtitudes ginger and arecanut in the low dltitudes. Such arops as paddy and patato are grown in
grdl quentities chiefly for parsond consumption. The ather important cash aop is tea
Citrusfruits expeddly aranges aedo gowninthisregion.

Due to the nature of arops grown, avalability of agricuturd resdues in Gorubathen is
limited, only 3407572 kg of agicdturd resdues hes been avdlade in 1991 which
corregponds to a par-capita figure of 065 kg anudly. This is another gpedd festure of a
hilly region asevidenoad by thefact thet availebili ty of agriculturd resduesintheadjaining
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pans of Stdkuoch (Cooch Bdar ddrid) is much higher, with pa-caaita avaldlity
being 6683 kgin 1991

Thefidd survey has, thus, revealed that thelocally available energy resourcesin
Goruoethen ladk vaidy. Agiadturd resdues ae edrandy limited in quenity. Dung is
avaldde as aresouroe, but unlike some ather rurd aress of Indig, dung cakes are nat usad as
fud in this region. Dung cekes ae genadly usad as a upplemant to cod for cooking
pupose whaeve the later is used. In Gorubethen, there is no use of cod for cooking
purposss and hence no use of dung cakes as fud. However, dung hes its traditiond use as
manureintheagriculurd sector.

A study of the pattern of income distribution in Gorubathan hasrevealed alarger
propartion (4407 per oa) of the housshods bdonging to the low income group which hes
bem taken as incomes upto Rs 6000 par avum. The midde income graup induding
incomes in the range Rs 6,001 to Rs 12000 par anum, and the high income group which
indudes income excesding Rs 12,000 per anum, contain repedivdy 2917 per cat ad
2676 pa cat of housshdds The enargy-ulilisng adivities of Garubathen blodk, taking
into conddaration dl foms of energy (inenimete, animd and human) areasfdlows

(@ domedtic adtivitiesinduding cooking, gethering fudwood, grazing of livestodk, and
fetching weter for domestic useinduding drinking;

(0) agiculurd operatiors

(© ligning ad

() incLety.

Domesc adivities condiitute the mgor enargy  utilisng group of adivities The domedtic
sgctor done consumed the bulk of thetatd energy consumed inthe Block.

Indudrid edivities are edremdy limited. In the villages surveyed, the only indudries thet
have been found ae ricehusking mill and flor mill, and these are vay few in numba.
Though ayiadture is the man source o livdihood, agicuturd opedions ae atirdy
Oependat on humen ad animd enagy. Use of agiadturd implements oparated by
inenimeteenargy isdimost non-exigeat.

Cooking ad lighing ae by fa, the mgor enagy uilisng ediviiesThe pa caita
enagy conumption for cooking and lighting works out to 785032 thousand Kcd in 1991
(Tede 2. Thisis higher then the coreponding figure for the adjaining plains of Stalkuochi
(407541 thousand Kilocdories per capita). Due to high dtitude, per capita enargy consumption
in Garubethen is highe—low temparaure prevaling over a conddaradle pat of the year
necessitates greater use of enargy for heating purposes
Theenargy nedsof thisBlodk are mat modly from treditiond renewableenergy
sources, chiefly forest resources like fuelwood, as well as dried leaves, twigs and
branches of trees elc. Fudwood isthe only resource that has been doundantly availeble
and accounted for as much as 97.435 per cent of the total energy consumed in
Goruoethen Blodk in 1991
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TABLEZ SOURCEAWISETOTAL ENERGY CONSUMPTION IN GORUBATHAN IN 1901

(inthoussnd kedl)
Source Consunrption
Kerose 9,697,955.04
(239
Electricity 166556206
(0037
Agiauturd Residues 135444
(0028)
Fud wood 400,726223.70
(974%)
Diesd/Petral 53951256
(013
Marpone 13,098.26*
(0003)
Tad 411304906.27 or 7850.32 (per cpita)

Note: Figureswithin bracketsindicate percentages.
Source:  School of Energy Studies(1992).
+ Manpower estimated on the basis of average cycling time/day and the stock of bicyclesused intransport.

The socdled commadd enagy sourcss like kerosae ad dedtridty in the case o
Gorubethen, aooount for merdy 2.36 per oant and 0.04 per oant of the total energy conaumed in
the Blodk as seen from Table 2 Kerosae is used chidly for lighting purposes Nedligble use
of commadd enagy is the reallt, to a condderable edtant, of nonravalablity of such sources
inthishilly regjon

As in mog hilly aress the patten of enargy ulilizetion in Gorubethen is tednicly
indfident. The energy convarsion device thet is typicdly usad in housshdlds is the U-shgped
trediiond chulha in which the efidency of buming fud woad is vay low, Due to inoomplee
combugtion, much amoke is emitted herdy pdiuing the amogohare and causing hedth
hezards Its dffidency is further lovered during the reiny seeson when fudwood hes ahigh
maoidure content.

A few family 9ze hioges plants hed bean inddled in Gorubethen, but they were found 1o
be aut of gpardion a the time of this srvey. It is presumed thet due to the prevaling low
tempaature, the gengration of gesisvary poar.

n

TheEnvironmend Prablam

The demand for fud wood asthe mgior source of enargy in the absance of adeguste sUupply
of '‘Commeadd' enagy a ressonddlerates and any other dtemative form of non-commer-
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dd enagy, hes bemn inaessing rgpidy under the impadt of populaion gromth. Risng
demand for fudwood has acoderaed the pace of deforetation which in tum acoantuetes
evironmentd degraddion. The exdusive depandence on hiomass enargy in the farm of
fudwood which is burt in trediiond convagon devices with vary low dfidaxy, is in
fact, achieved a an exorbitant cod.

Thetotd forest area of the block is 69878 aores But a the currant rae of deforestation,
this will nat legt long With lage-scde udanad fdling of tress fudwoad is a rgoidy
dwinding resource which means thet the presant pettem of fudwood usage is unadainddle
for morethen afew years

In the bese paiod 1991, it hes been assumead thet the end-use demand for fudwood is
meched by the supply. The reeson benind such an assumption isthe aosance of any reporting of
unstiffied demend for fuewood duing the :

Basad on the prgjected growth of populaion” for Gorubathan Blodk, we have esimated the
demand far fuelwood upto the year 2011 For the supply of fudwood, it is assumed thet it will
be mantainad & the bese paiod (1991) levd, alesd, through aforedation programmes
undartseken ether by the Govanmant or on privateinitistive

TABLE 3: FUELWOOD DEMAND AND SUPPLY AND SHORTFALL

(in000keal.)
Year Demand Spply Shortfall/Gap Gapas% of Demand
1991 400630118 400680118 0 0
19%6 543315083 400680118 142,634,966 26
2001 683433,198 400680118 287,758,080 42
2006 864,166,592 400680118 463,486,474 54
2011 1,047406936 400630118 646,726818 62

On the bess of edimated demand for fudwood and the suppdly assumption, we find thet
there will be severe shortage of fudwood to sudtain the energy demand of the growing
populdion ( Tade 3). In the year 2011, 62 paroat of the damand will remain unstified
evanif the presat levd of aupply ismaintained. This shows thet unless athewise contrdlled, the
populaion in the region within next two decades will deplete he forest resources even & a
fader rate then today Smply to meet their bedic necessity. This is an indication of vary grave
evironmantd problem of the Blodk and hencethe Region.

The exiging pettem of fudwood usge d<o entals sgnificant hedth fazards Fudwood
burn in Ushgped trediiond  chulhas emit much amoke therdy cauding indoar ar pallution
which modly afectswomen and children. Acoording to the World Devd opment Report,

2. Population projection forthe years extending upto 2011 has been done on the following growth rates (per annum):
1991-96 - 174%
1996-2001 - 153%
20012006 - 1.35%
2006-2011 - 119%
Keeping in view the advancement in the family planning programme, health and medical care and also the projection
made by the Planning Commission.
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1992, studies measuring biomass smoke in household kitchens in poor rurd aress have found
SPM  (Suspended Paniculate Mater) levels exceeding, by severa orders of magnitude, the
safe levels of WHO guidelines. Med preparation exposes those doing the cooking to such
levels for severad hours a day. The smoke contributes to acute respiratory infections that
even cause degth in many cases. Recurrent episodes of such infections lead to permanent
lung damage that shows up in adults as chronic bronchitis and emphysema conributing to
heart failure. Studies have shown that the women who are exposed to such smoke suffer
from abnormaly high levels of chronic respiratory disease. It has been found that about 50 per
cent of households in Gorubathan block are aware of the indoor environmental pollution caused
by their energy using appliances (Table 4). Despite this awareness the endusers preference
for traditional cooking device can be rationdised by the prevaling market price for fuewood
which does not include the environmental cost. Moreover, given the economic condition of the
Block and the family size, the fuelwood is collected (within the institutional set-up of forestry
management where no pendty is charged from the treefellers) a zero private codt. So, it is
necessary to find some estimates for environmental cost to see how the red price (price that
includes environmental hezard cost) deviates from the market price and in turn may be used as
guiddines for remova of price distortion and hence control of depletion though market
mechanism.

TABLE4: AWARBNESSOFROLLUTION BY BENERGY AFFLIANCES

Block: Gorubathan Vi Jage Totd 18Villages
Total Obsarvations(. No. of

Attribute TncomeGrop — Todl
/ ] Il

Awae 78 26 21 125
(6446 (239 (3387 (4980

Unawae 43 40 41 124
(34 (6061) 6613 (3020)

Awarenessof Deforestation

Awae 127 73 46 246
(%549 O12%) (70:77) (8349

Unaware 6 7 19 32
(451) @7 (2023 (1151)

Nate: Figureswithin bracketsindicate percentages.
Edimatedf Environmental Cogt

It is often sad thet, for the usar, fudwood bumt in treditiondl chulha invaves pradiically no
oot as much of it is collected from the surrounding forests by women and children. This isnat
redly true Evenif weignorethe condderable amount of timeand energy thet
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adledion of fuewood involves (which could have been devated to some fam of wege
amploymat), the privae evironmatd oo tha fudwood bumt in trediiond  chulha,
atals canat be ignored Snce it is difficdt to mesare the sodd cogt of paliution due to
Odforegtation, in this Sudy, we have only edimated the private environmentd cost (Das e al.
1991) bome by the housshalds of Garubethen Blodk.

The aurveyad housshdds have reported thar goproximae annud - expenditure for
abding hedth hezards and for reparing houses on acocount of the damege caused by
pdluion from eagy usng gopliancss ad the dforeddion programme teken up by
themsdves Thee dda have bemn usad in the esimdion of evironmentd codt per unit
(thousand kilocdories) of enargy dtained from fudwood bumt in traditiondl chulha. The
evironmentd oot hesbean dassified into threetypes

(1)} Cost of re-plantation (Ai—) '

(i Costto abaie healt hazards (A2h)

(iii) Cost to abate damage to house (43)

The total environmental cost and the three types of environmental cost have been estimatec
using the following formula (1) and (2} respectively.

c=Yd ()

S
t

Private environmental cost borne by the j-th income group per unit
of energy obtained from fuelwood bumt in gaditional chulha:

Ay = i-th type of environmental cost borne by te k-th household in j-th
income group;

i = 1,2,3; types of environmenal cost;
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Q, = estenagy dutaned a teusars end from fudwood bumt in treditiond
chulha by e k-th housshdd iny-thincome group.

The traditiond methoddlogy for edimeting the cogt burden assodaed with a particlar
pettan of energy consumption, tekes into congdaration only the capitd ood, operation and
mantenance oot and the fud cogt. This methoddogy ignores a vary important agpect (the
ewvironmentd) of devdopmentd adivities which hes rdevance in the context of sugtained
devdopmeat. In Teble 5 we have cdaulaed the cogt of energy per unit, besed on treditiondl
mahoddogy (i.e induding fud cogt only sinoe capitd oot and oparation and maintenance
oods o thetreditiond chulha are nil) as 007 only. This edimete hes been darived through the
fdlovngfomula

Fud Cot = G=p, €
where P =make pricedf fudwood; t=time
Thus gven the gowth of populaion ad family 9ze— we find thet the exising energy
consumption pettem does ental sevare deforestation and indoar pallution problems which are
derimentd to the tenence of devdopmat.
TABLES: QOST OFENERGY FERUNIT

(in'000 kcal.)

Cog Components Income Group

/ I I
Caitd 0 0 0
R 0.07 0.07 007
Operdion and Mantenance 0 0 0
Environment (Totdl) 0042 008 0169
(@ Hedth 0.020 0.0 04
(0) Houe 0014 004 0115
(0 RePlantaion 0.008 0.01 0014
Totd exduding Environment Cost 0.07 0.07 007
Tota induding Environment Cost 012 0.15 023

Nate: IncomeGroup I: uptoRs 6000/- p.a;; II: Rs (6001-12000) p.a; HI: aboveRs. 12000 p.a

Anather paint of dgnificance tha emearges from this esimaion of the cogt of enargy
from fudwood, is that if the trediiond  chulha is to compare unfavourably with dtemdive
convardon devices on the beds of cogt dfidency which done can save to indude a ghift
from tradtiond converdon devics to newver and improved devicss then it is dealy the
enargy oo indusvedf evironmenta cogt that should betaken into acoount. Thecogt of
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1
Codudas

The sudy hes indicated, in a modest way, the rdation betwean papulaion growth, energy
uilisstion pettem, and evironmat in a hilly region. The typicd dgpendency on fudwood
hes bean savaly dfeding tha of the locd populaion, epeddly women and children ad is
do leading to a rgnid dedine in foret aea Thus fudwood which gopears to be an
atractive neturd resource for the locd populdion invaves saious evironmentd hezads
thereby areting negativelink with the deve opment of the Blodk.

Pdlicy prexiptions or improvemat of the dtudion invave mesares aimed & bath
demand manegamat and aupply manegamat of locdly avallabd resouross. Demad
meregamat primaily involves popuaission of new ad dfidet enagy convaeson
devices among the locd people SQuch devicss will nat only hdp to consarve fuelwood bu
will do dmutanady take cae of the pradlem of indoor ar pdiuion On the upply
menegamat front, replantaion dforts shoud be dreded towards planting fad-growing
tress (Reddy and Subramenian) to mest the growing demand of the populiaion, gopropriste
pidng and subddsdion prindples dhoud be evdved teking evironmend oodts ino
conddadion to meke the new tedhndoges compditive enough to the trediiond ones
However, unless enough purchasing power is aregted through rurd poverty eredication ad
anpoymat gangrdion progranmiss llegd fdling of tress due to populaion pressre with
upluslabour caninnoway be contralled
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