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CHAPTERST

NATURE OF CHERGY PROBLEM

1.1 INTRODUCTION 3

in the recant past, the problem of enerqgy supply has
‘been assuming great significence all over the World, and
Particularly the third World countries. In the developing
countries, the problem of encrgy supply has bsen assuming
differznt dimensions. In the third world countriesg,it has
assumed the greater intensity from the point of view of the
constantly growing demand for ensrgy with the rapid industrili
-gation programme urndertaken by them and with the growth of

the population. Ultimately, the problem faced by the developing
countrics amounts to & growing gép betw2en the potential suoply
of energy a3nd growth of demand at a very high rate, Naturally,
solution the lies in bridging the gap between the potential
aupply of energy and the growth of demand in future, Therefore
now @ days the problem has becn engaging the attention of a
number of scientists,technologists and even to gome extent
social scientistss The energy prdﬁlem could bz viewed fram
both global and national view pointe. From the global point of
view, also there is a problem of how to meet the growing

requirements for it.
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1.2 CATZGORITS OF BNERROY SOQURCES 3

The energy sources of supply could be divided in

two catagories,

1) RENZWABLE SOURCES OF SUPPLY MAMELY,

2)

1)
2)
3)
4)
5)
5)
7)
8)

8)

Solar Radiation,

Water powexr for Mille,

Wiad power

Tidel power

Gaothermal encrgy (heat £low)

Poode

Puel wood,including Charcoal.

other plant fuel (3lchohol f£rom sugarcane,

Manico,Bagagse,Corn cobg)

Dung and other animal wastes,

Non-RENEWABLE OR STOCK SOURCES ,

1)
2}
3}
4)
5)
6)
7
8)

2)
10)

Fossil Pydrocarbons,

Crude 0il,

Natural gas and natural gas liquids,
Coal,lighite,pzat,

Tar sands,

Muclear fuels

Uranium,

Thorium

Water power for electricity goneration.
Geothermal enerqgy (in heat traps)
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(No9.9 and 10 from Non-ranewable cateqgory overlap

No9.2 and 5 £rem Uategory of renewable sourceﬁ)l

With the econcmic growth of the developing
countries, as stated carlier,the demard for energy is
likely ¥n increase at high rate and &g such,the energy
sources £rom both the catagories are to be tapped and
in case cof nou-renewadble sources, the conservation
measures will haove to be adopted so as to close the gap

betwaen supply and demand.

CONVENTICONAL AND NOM<COMVERTIONAL ENTRCY SOURCES:

The Sources of gsunply conld further be divided
into the conventional (traditional) and Nonwconventiohal
sources of energy. Another way of classifieé anergy is
based on its nature of use, namely Commnercial and MWnne
Commercisl,in the traditional ecareqory from both
commercial and non-commercial snergy, viz, ' Firsvood,
Vegetable wastes and animal dung'. Since,they are
supposaed to be free and the user is not expected to pay
any price for them, they are classified as Nen-Commerciale
But, with the growth of economy and with it the urabanisse
tion these gources are axp=ctad to turn out o be
commercial sources. The Commercial sources of energy on’ ghe
other hand consgist of coal,petroleum and slactricity.They
are commercial in the sense that, they are used in

organised sector end they command 3 price and users pay
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for them, According to recent dats commercial energy
accounts €for over 50% of all enargy consumption in India,
while commercizl sources of enerqgy are generally
exhaustible, esxception beimg hydro clectric power, nonw

commercaial scurces are ranawable.

1.3 GLOBAL ENERGY

The Workshop on 3lternative Bnergy 8trategles:
(WAES) studied the problems of agsuring a contimious £low
of energy in the massive guantities, 3All modern societies
need for continuity indeéd for survival., The conclusions

of this are worth quoting.

1) The supnply of oil will fail to meet increase in
demand before the vear 2050, most probably the years
betueen 1985 and 1995.even if energy prices rise.
AMditional constraints on the oll production will hasten
this shortage,thereby redudng the time aveilable for the

action on the alternatives.

2) ' Demand for energy will continue to grow even

if Government adopts vigorous policies to Conserve engrgyes
The @emanﬁ érowth must increasinqu e satisficd hy
energy resources other than odl,which will progressively

be reserved for uses that only oll can sgatigfy.
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3. The Continuous growth of encrgy demand requires
that encrgy resources be develop=d with utmost vigour.
The change from the World economy dominsted by oil must
gtart from now, The alternative must require 5 to 15
yaars to develop and the need for replacement fiels will
inorease rapidly as the last dzcade of the Century is

approaching.

4 Electricity from nuclear power is capabls of making
an important contribution to the global energy gupply
although worldwide acceptsnce of ;t in afficiency on &
large scale has yet be established, Fusion vouwer will

not be significant before the year 2000,

S5e Ceoal hoe the potentisl o contribute substantiglly
to future enecrgy supplies. Coasl reserves are abundant but
takihg advantage of them reguires an active programme of

development by both'produce:s and consumers,

6e Natursl gas resexves are large enough to mack
projected demand provided the incentives sufficlently
encQurage,the Cevelopment of extensive and cogtly intere

continental gas trinaportation systems.

7. Although the resource base of other feossils,
such as oil sands,heavy oil,end oil sale iz very large.
They are likely to supply onlv small amounts of

energy before the year 20004
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Se other thon hydro electric power, remewahle
resources of ensrgy. for axamples, sglar.wind power,
wave pover are unlikely to contribute significant
quantitizs of additicnal energy Quring this Century
at the global level,although they could be of
importance in particular arveas, They are likely to

become increasingly important in the 21st Century.

9 Bnargy efficiency improves beyvond the substan

tial energy conservation assumptions already built-in to
our analysis,can further rveduce encrgy demand and the
narrow the prospective gap botween encrgy demend and
supply. Policies £or achieving eneigy. condsrvation
shonld continue to bz &8 koy element of all future

energy strateglos.

10. The critical interdependence of nations in che
energy f£ield requires an unpregdented degree of
internafion?l collaboration in th: future, In addition
it requires the will o mobilise finance,lshour,
research and with a commuon purpose never bheforw

atteined in the time of pesce and requires it&‘now.(ga

led INDZA 'S CUSRENT POSITICH OH ZTNERGY FRONT

The ene¥gy problem of Indio is not one of the

supply end demand imbalance in oil only, @n £acd,in

recent years, demand supply imbalance has been widening
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rapidly in 2ll conmercisl fuels basically because
demand, for commercial fuels has been out growing,the
supply at & very fast rete. In other words,the supply

of all fuels has been rising but not adeguately.

X sericus handicop is meogre veserveg of mineral
oil in Indis only 0,3% of the torld's known oil
rescrves, Of course, oil can never be @ major source
of energy. fn India, quality and quantiey in cosl
reserves ig pooks. OF the gap betwsen the demand and the
supply of elactricity hay been widening rathey than
being nearer to being closed, "ith‘the ranid industrile
lisation and mechanﬁﬁtgg% agricultural operations the
demand for power (Mechanical cource of energy) has been
growing repidly, ‘But cn the supply side.there have
been a nunber of constraints creating severe ghortage
and bottleneck in ceneration and distribution in
& hydroszlectric power in the Country. O©il shortage .
too affects adversely ths transport cesctor which accounts
for 56% of total oil consumption in Indis. The shertage
of coal affecte severely generation of electricity and
congequently over /all sconomic developiment of the Countrys
The coverall power shortage hitg sceriousiy the industriel
sector and also affects adversely the agricultural breake
throughs The new stragegy on the rural front,the millions

of the rural poor,who have to spend anything upto 100
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/ man days every year in gatharing fuel woed for
cooking purposes. » nurber of reports of the poor
paople eating uncamkwd soaked rice have heen
published, Por the yural poor the shortage of the

firewood is emerging 33 8 psymanent energy origsis,

1.8 EBCOROMIC PLANNING AND EVERGY 3

From the very beginning the Goverment of India
seems ¢o have bzen aware of ths energy Q;oblema
sinee~the first Pive Yeasr rlan,the Govermment of
India earmarksd the amount to be spent on
development of varicus sources of enargy supply.Daring
the Plrst pive Year Dian, out of the total outley,

Of R8,1960 crores its 7.6 % i.c.Rg. 149 croves vwere
gpent on energy. Subsequenily during the second
and third prlen pericd,the sctual cutlay on snexray
increased L2 to the tune of Re.452 orores and Ro, 1252
crores raspectivelye, Similarly.the percentage of
outlay on econcmic development Juring these two plan
periods increagsed to 9,?% and further €0 1£.6 %, The
éﬁ . grouth of outlay on encigy and its relative percentage
i _in the rotal outlay further went on increasing during
the subsequent annusl plans (1966«<63),and during
i:hé subsequent five ¥Yeor Plons namely .Fourth
(196974}, Pifth {1974«79} and Sixzth (1980-85),.The
actnal outlays incressed gorresvondingly to Rg.1212
crores K3.2932 eoyxores, Rs.7400 crores and Re, 30751

crorese During the annual plans ond subsequent five
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yaar plans (Pourth and Fifth) the percentages of
outlays on energy remained more or less 18% with
marginal changes only during Sixth flee Year Mlan.
The ~xpanditure on encrgy shot upto RS,.30751 erores,
during the Sixth Five ¥Year Plan period (1980-35)
forming 28.1 % in ths toral cutlay of the plan (For

details roSor o thz following table Nowl.l.

TARLT 1,1

1

TABLE NooI PLAN EXSENDITURE ON ENRRGY (Rs,croves)

Sy Plan Total Cutlay  Parcentage
Mo outlay on
{actual) Energy
{(Actual)

i 2 3 4 5
1. Pirse {1951-56) 1960 149 7e6%
2. Second(1956w61 ), 4672 452 B47%
3. Thizd (1561-68) 8577, 1252 14.6%
4 Anrmial (196669 ) 6625 | 1212 18e3%
. Fourthi{1969474) 18779 2532 18,6%
&, Pifeh (1974-79) . 39426 TAOD 18,8 %

Sdxth (198085} 109232 30751 28,1

SQURCE : Plan Documents,Planning Comwniesion
{(covernment of Indis)
The akove table reveals thot the Government
of mdis’s financial allocarions to encrgy have bheen

increasing in thz recent.prast. 211l these #inoncial
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allncations can be token ag indicative of increasing

awareness on the part of the Government of India regarding

the seriousness of the energy problem. This awareness has
bedamé%gzegi%ce 1973=74 ,because of the increaged bills of
imported petroleum oil and other products amounting to R,
1100 crores. Since then,the bill for imported petroleum oil
has been increasing very rapidly i.c.in the year 1982«83

and the import bill on this account stood at R$.5622 erores,

Barring some few years betwgen 1982-83 and 1987-88 in which
the import bills on account of imported crude oll have
remained slightly lower than that for the yesr 198283,
After 1986-87, the problem of increasing import bill of
crude oil has come to the surface, The problem of increase
in import pill hae been compounded by growing shortage of
foreign exchange. The following table Numbzr l.2 shade light
on the intensity of the shortage of domestic supply of erude
oil products in relation to growing demsnd for thom.

TABIE No,1.2
CRUDE OIl, PRODUCTS IMPORTS

Sr.sNo. Item 198788 198889 1989-80
Quantity value .(tye. Value Gty, Vvalue
1 2 3 4 5 6 7 g
1. Crude 18,316 2958,45 17.332 2651.07 19,857 4034.41
imports -
2. el 3.729 861,84 6,044 1398.48 6,172 2021.28
bri- .
3. bre 0,220 87,65 0,287 137,33 0.322 186,09

e

3907.94 4187.28 6241,78

NOTE : Cuentity in million tonnes and valug in crores
of Rs.

SourceE: 1)The Hinda,

Survey of Indian Industry 19%0
published in Pebruary,l1991,page 73.



) ‘ (12y
The: above table points to growing dependence on

imports of crude and in value terms f£oreign exchange
expenditure to meét,sétisﬁy domestic requirements for them,
The toughest challemge the country faces today is of
meeting the ever incréasing éemand £or energye. ?hé hasket
of primery commercial emergy in India concists of codl,
oil,natural gas,clectricity from hydal and nuclesr. Oil
and gas account of 18.6% in 1960-81 met 38% of energy
gemand at the end of 1@89-99¢q The share of electricity

has gope up merginally from 10% (1960=61)to 10.3% (1983<90)
The share of cosl has come down from 71,4% to 51.2% between
1960=61 and 1989-90, The sbove relative sharee of
difflerent sources of energy clearly demonstrate @ growing
dependence on oll as an energy source. India wconsumed

less than 3 millifon tonnes of petroleum products at the
time of Independence, But, consuaption in 198920 ‘
reached as much @s 53 millicn tonnes. This consumption
figure is estimdted to touch 100 million tonnes merked

by the year 2000 A.D,

1.6 ENERGY. CRISIS §

hs gtated some where earlier the first oil

+
?

shock was expaerienced in 1973 when the prices of crude
oil shot up, The second shock was the 1978-79,when the
price of crude oil went up to dollars 40 a'barref. The

third one which we are preséntly experiencing has come
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amidst the raging Gulf var. These shocks have

consistantly demonstrated a strong linkage bewen

the enargy seeéar:ahaythe tget of thé>ecmnomy. The
£irst shotk was countered by hiking the prices of
petroleum proﬂudts;‘while pfice hikes are effective
in curbing csnsumptiaﬁ in the short run, considering
the gatrategic role of oil in India,where more than
97% of petréleum products for: essential inputs t&?h@
econony, the consumption adjusts to the 0rigéhé1
pattenn, unless some concrete measures are taken in
terms of finding alternative sources of ensrgv. In

order to achieve lonig term reduction in demand for
petroleum products the entire energy basket inclusive

of both commercial and non-commercial,and mainly
petraleum,natural gas,coal,power,biogas,biomass and
other alternative sources of éenergy need to be studied
simaltanecusly, so that optimum energy mix can emerge
consistant with the nation’s demand and resources.(3)
147 SUBSTITUTION POSSIBILITIES
Substitution of oil is possible only in select
industrisl gector and ¢o sume extent the domestic sactor
where change over to fuels such ss cosl,foft coal and
biogas ean be effected. However,the tronsport and
dbﬁéstic cooking sector will continue to be on oil for
a long time to come. The areas where effective sﬁbsti»
tution can be made sre in the powsr sector where eoal
can effectively replace oil and hydal power can replace

caal and oil,
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1,8 THE NATURY OF ENURGY FROBIEM IN THE RURAL 3@&"!‘0!«'!3

Out of the total energy consumzd in Indiz,40% of
it is beinq used in the rural sector of Indian etonomy.
in the rural“sécﬁor.thé'principal use of energy is mainly

for cooking food. In view of the absence of alternative

sources of energy.the requirement of ensrgy of the rural

populstion is quite tremendouz, To satisfy this consumptilon
requirement of the rural populsation up till fiow to a8 large
extent the traditional sources of energy like fuel,wood,

agricultural wsstes and animal dung have been exploited.

+

With the growth of population and consequent
grouth of food requirement,fuel,wood is being used on 3
very 1arge’scale. Thg source of fualwood heing gareaﬁe
gincs tbe beginning of the planned econcmic w development
the deforestétion has beén taﬁing giaca atlﬁhe fagter
raee; With the deforestation the rural ecelogical balance
is being distmrbeé with the fazt deterioation of forest
area,the encrgy problem considered from the supply sids
is becoming an intense one, 2gain the use of dung for the
meeting of energy requirsement of rural population has
crgatﬁﬁ the problem of scarcity of orgsnic menures which
are being usea‘for maintaining the fertility of the
aggicultural 3pil. Again in view of ths growing é@manﬁ
for enzrgy in the rural sector and destruction of the
sources of supply, the sclentifiec research and developrent

hag been dirscted towards finding out new resources and
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congerving the existiﬁq resources of gnergy. from this
point of view, alternative sources of energy like
biogés,biomass will have to bo developed and propagated
among the rural masses. Many studies have polnted

out that, unlesc sueh Ltypes of encrgy scurceg are being
used on very large scale,one ¢an not conserve the
forest ares and even develop the forest area which has
been deteriofstédin the recent pest. From the ecolegicsl
point of vicw, alsc the conservation and development of
forest arca must recelve top priority and the measures
will have to be directed towards making available the

3lternstive sources of energy on 3 very large scale,

’

Many agencizs like the Khadi and village Industries
Commission with the assistance of f£inancing institutions
and Central and 5taté Government,have been trying to
popularise the use of alternative sources of energy in

the rural sector of the Indian cconomy.

The subjcct matter of the prosent study is dealt
with keeping in mind the various dimensions of emeréy
problem at the all India level and alzo at the regional
leval, T have selected the subject of ‘*Bronomic Benefite
and problems of Gobar-Gas Plants with special reference to
the vtiligsation of the existing gober gas plants in
Murgud town of Kagal Taluke in Kolhapur District as 3
case study. Before presenting the result of case study
in the third and subsequent chepters,I intend to review

the energy policy and recent developments in that regard

in the £ollowing chapter.
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