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DEMAND FORECASTS OF HOUSEHOLD ENERGY AND POLICY FOR
WASTELAND MANAGEMENT IN INDIA

Tirath Gupta

Vinod Ahuja
EslLimales of future demand for a good or a set of goods should be
helpful for planned adjustment in production capacities; and for
assessing‘ the financial and manpower resources, and the policy
support required for that purpose. More importantly, the forecasts
should bring out the likely gaps between demand and supply which,
in turn, = should neceésitate and facilitate assessments of

managerial, administrative, and social feasibilities of demand-

supply management.

The main objectives of this paper are

- Lo asusess the demand forecasts for household energy with special
reference to fuelwood in India, and '

to discuss the policy implications of the forecasts for

improved management of the forest and non-forest wasteland.
Fuelwood, dung cakes,  and agricultural residues continue to be
classified as non-commercial energy sourées; the mnon-commercial
fueis account for more than half of the total and more than three-
fourths of the household energy use; and fuelwood’s contribution
to the non-commercial energy supplies has been more than 55 and 85
_per cent in the gural_ and urban areas, reépectively [GOI, 1985;

NCAER, 1985].

Demand forecasts usuelly meet with problems. The problems cen be
" relatively more severe for a commodity like fuelwood due to the
difficulties in sassessing the direct and indirect impacts of a

large number of causal variables such as the pfoduct price, ﬁrices



of substitutes, size and location of user households, price and
income elasticities of demand; and likely cheanges in the causal
variables themselves. lIn spite of such problems, attempts to
estimate the demand for fuelwood and other sources of bousehold

energy have been done for the past, at least, three decades,

These are discussed in the next seven sections. Section 8 presents
some general observations on the methodology end assumptions of

the forecasts, and their lessons for wasteland management policies.

1. Energy Survey of India

Probably the first sttempt to estimate and to forecast the total
energy consumption, and the sources of its supply was made by a
1965 Committee of the Energy Survey of India (ESI). The data on
. consumption of non-commercial fuels were de:ived from i) the ~ 1962
all India sample surveys of rural households; and ii) the 1958
household sample surveys in Bombay, Calcutta, and Delhi conducted

by the National Council of Applied Economic Research (NCAER).

The surveys espim&ted the average per capita domestic enerdy
consumption at 0,38 end 0.40 tomnne coal repl&éement {TCR) ih the
rursl and the metropoliten areas, respectively. The income
elasticity of demand for domestic enefgy vas estimated only for
the city dwellers and was 0.4 for the group with per cepita inconme

above Rs. 300 a year.

Since +the energy use estimates for urban .areas other than the
three metropolitan cities were not available, the Committee
assumed it to be 0.38 TCR per capita. The Committee also assumed

that energy consumption during the preceding decade hgd increased



by 4.5 per cenl, i.e., equivalent to the income elasticity of
energdy demand in the cities. The past per capita energy use

pattern: were reconstructed on that basis {(Annexure 13.

The data in Annexure 1, eand the rural and urban population
estimales were used to arrive at the total domestic energy
consunmption. To arrive at the non-commercial energy use,
commercial energy consumption (for which relatively better data
were available) was deducted from the estimated total energy
consumption. Within the nen-commercial sources, the estimsted
contributibn of fuelwood, animal dung, and agricultura% residues
was based on the assumption that their relstive shares did not

change over time. The results are presented in Annexure 2.

For projecting the energy demand till 1980-81, the Committee
assumed that e

- the average per capitsa energy consumption was 0.38 and 0.39 TCR
in the rural and urban areas, respectively;

- the per vcapita energy consumption would rise by 25 end 15 per
cent in the rural and urban areas, respectively (1/);

~ the commercial energy consumption would double every ten vears,
as in the past; and

- the wuse of farm residues would increase in proportion to the
expected increases in agricultural ocutput, but the
proportionate contribution of fuelwood and dung cake in  the
remaining non-commercial energy use would stey at the 1963 level.

1. This was based on the assumptions +that i) the total real per

capita  consumption mey be nearly doubled,, ii) electricity may be

more widely available so that around 50 per cent of the urban end

30 per cent of the rural population would belong to the category

with income elastic energy demand, eand iii)} income elasticity of

energy demand across the country would be 0.5. '

It may, however, be noted that the Committee’s report is not
specific on this point and the reference seems to be to the
average income elasticity of energy demand. It may slso be noted
that the HNCAER had earlier estimated the _income elasticity of
commercial energy demand in rural areas at 0.18-0,20 [NCAER, 19603.



The demand projections are summerized in Table 1. During 1961-81,
the total energy demand was expected to increase by 94 per éent.
The demand for electricity, coal, oil, end commercial energy as a
whole was expected to increase by more then 11, 10, 5, and 6
times, réspectively. Compared to that, the demand for non-
commercial energy, fuelwood, and dung caeke was expected to
increase qnly by 43, 31 and 17 per cent, respectively. A perusal
of +the dsta in Table 1 can also show that, within the non-
commercial group, fuelwood’s share was expected to decline from 65
to 60 per cent whereas the share of farm residues was expecﬁed to

increase from 20 to 28 per cent.

s

Taﬁle 1 : ESC’s projected household enerdy demand : 1961 to 1881

{MT except for electricity where TWH)

._._..-..._____._........_-_..,____._.__-._.___-....__._-.-—_—....__..__—_..-—___._-...__—_..-___-....—__._._-_——_

Description 1961 1971 1976 1981

Commercial

0il products 2.0(12.9) 4.3(28.0) 6.3(41.0) 10.2(66.0)

Soft coke 2.8(2.8) 9.2(9.2) 20,.0(20.0) 28.0(28.0)

Electricity 1.5(1.5}% N 7.3(5.1) 11.4(8.0) 17.0(14.0
Sub-total (17.2) (42.3) (89.0) + (108.0)

Non-commercial

Firewood - 100(925.3) 121{115.7) 130(124.0) 131(123)

Dung cakes 54(21.6) 60(24.0)} 63(25.0) 63(25.0)

Agri residues 31(29.2) 45(43.0) 53(50. 0} 62(59.0)
Sub-toteal (148.1) (182.7) (199.0) (209.0)
Total (163.3) (225.0)  (268.0) (317.0)

MT = Million Lonnes; TWH = Trillion watt hours.

* Flguxp in parenthpges are willion tonnes coal replacement{MTCR).
Source : GOI, 1965, p.70.

The Committee must have been satisfied with the expectation of =
major shift towards commercial energy sources. It reasoned that

growth in non-commercial energy use should be curbed. The

sugdested measures to achieve that objective included



i) enhanced production and' subsidized supply of commercial energy
in general, and soft coke briguettes in particular; and

ii) impesilion of octrol duties and other taxes on fuelwood.

Bul & 1itt1€ reflection on the sociov-econoemic dynamics couwld  have
suffieéd to show Lhat a major shift +yrm fﬁalwnndidung
ceke agriculiural residues towards soft coke and o1l prodUcts
could not be feasible so long as the non-commercial continue to be

non~commercial, i.e., till they are not eppropriately priced.

The Committee did, however, emphasize planned development of non-
commercial energy Sources. For instance, it suggested that
vigorous measﬁres be adopted to enhance fuelwood production. A
‘specific suggestion was to set-up s fuelwood division in the then

Ministry of Food-and Agriculture, Government of India (GOI).

But, such edministrative actions could hardly be expected to lead
to a deveioped fuelwood market. BSimilarly, octroi duties on
fuelwood, even if feasible, could not be expected to substantially
reduce illicit cutting, inef{jcient use, or even misuse of the

material (2/).

It may alsv be noted that the demand forecasts were not validated
{Tables 1 and 2 togetber): Whereas the observed consumption ievels
in 1963 were close to the Committee’s expectations for 1961, the

1979 cbservations were substantially below that for 1881,

At the .samé time, eanimal dung has been an exception as its

2. At the zame time, the sugdestion to enharice fuelwooed output
should be welcome as enhenced production of soft coke brigquettes
could possibly not be a financially, socially, and environmentally
preferred aiternative.



Table 2 : Observed household consumption : 1963 and 1979

(MT except for electricity where TWH)

Description 1963(3/) 1979

Electricity 0.2 7.3
Soft coke 2.1 6.5
0il products 2.4 4.2
Fuelwood 97.2 95.5
Dung cakes 52.2 71.1
Agril. residues 26.4 30.6

-.._-..-......__....__.-_—__.._.-___._....._...____.....-_-______....—_—__-..-_..,.______._—...___—-__.—__-—_.

Sources : NCAER, 1965; and NCAER, 1985.

for 1981, This ma& mean that dung continued to be = preferred
asonrcee of household enerdy due to
its inherenl characteristics such as slow burning, and/or
- relatively certain supplies, and/or
- perceplions of dung work as an integral part of the household

chores even by the land owning families in rural India.

2. National Council of Applied Economic Research

o p— —_— —_—r - -~

The NCAER also used the results of their 1962 survey (Annexure 3)

_ to project the rural households’ energy demand up to 1976. It was
¥

assumed that

- the rurai' population by the mid 1970s would be around 477
million;

- the per capita income during 1962-76 would increase by about 70
per cent;

. as eutimasted earlier, rural areas’ income elasticity of demand
for compercial fuels would be 0.18 to 0.20 [NCAER, 1960]; and

. besides the income effect, consumer preference would shift
¢ towards commercial fuels by 5 to 7 per cent.

The results cbteined are summarized in Teble 3.

3. The 1863 survey was confined to the rural sector. However, the
survey report took account of two earlier studies [NCAER, 1959 and |
19601 to arrive at the all India estimates. Electricity date still-
pertain to rural areas only. _



Teble 3 : NCAER’s estimates of rural households’ energy
consumption : 1976

(MT except for electricity where THH)

e e et o —— e T i i T T St T i T S e o M e e e S e e e e

Energy source Quantity
Commercial
Flectricity . 0.28(0.17)
Sufi coke : 2.2 (3.3)
0il products 2.6 (16.9)
Sub-total : (20.37)
Hon-—copmercial
Charcoal _ 0.27( 0.3}
Firewood ' 112. 4 (106.8)
Dung cakes 0.6 (24.2)
Agril. residues 33.5% (31.7)
Sub-total {163.0)
Total \ (183, 37)

Source '@ NCAER, 1965, various pages.

But the Council itself assessed the forecasted pattern to be

infeasible mainly due to absolute shortages of non-commercial

fuels. Thus, the forecast was reassessedxlwith additional

assumptions thet:

fuelwood supply from forest and non-forest areas could be around
70 willion tonnes a year as estimated by the Ministry of Food
and Agriculture, GOI [GOI, 1962];

- fuelwood cousumption in the urban areas would be negligible;

ithe use of agricultural residues as fuels should be restricted

+to 17 million tonnes to enhance their use for compost making;

suceess of the scheme to move milk colonies from the cities
would limit the animal dung use to rural areas,;

soft coke use would be enhanced to meet the shortfalls in
supplies of fuelwood and agricultural residues;

around 202,000 villages woﬁld'be electrified and 1.77 +trillion
watt hours a year would be svailable in rural areas;

effective per capite consumption of lighting energy 1im rural
arcas would increase from one to six KWH;, and

kerosene supply would be eight to nine million tonnes of which
about six million tonnes would be available te rural households.



T reszulting demand estimates are summarized in Table 4.

Table 4 © NCARR’s estimates of household energy dewmand : 1978

( MT except for electricity where THH)

Electrlcity 1.77(1. 2

Kerozene 8.5 {565.3)

Soft coke . : 37.0 (55.5)
Sub-total {112.0)

Non-commercial

Firewouod T0.0 (66.5)

Dung cakeu 60.0 (24.0)

Agril. residues ) 17.0 (16.1)
Sub-total (106.86)
Total (218.86)

* Figures in the parpnthﬂ e are in MTCR

Souree - NCAER, 1965, p.57.

A rerusal of Table 4, and the preceding assumptions should suffice
to say that the Council’s estimates can neithe;“be characterized
az  demand nor need. The terms demand and availability were used
inter-changeably, end the estimation process-made no reference to

prices {(4/).

. ., SRZRAW RARARAA! LIBRARY
3. Ihe Fuel Policy Committee AR INSTITUTT o MANAGEMENS
AFEBAFUR. AHM LLABAD-350050

Iy 1874, & Fuel Policy Committee (FPC) of the GOl estimated the
household use of commercial and non-commercial fuels. The data
generaled by the NCAER surveys were, once again, used. It was also
assumed that

- Lhe annusl per capitsa energy consumption was 0.38 and ¢.490 TCR
in Lhe rursl and urban ereas, respectively; and

fuelwood, animsl dung, and sgricultural residues contributed
65, 15 and 20 per cent, respectively, to the total non-
commercinl energy

4 The expenditure data were availsble at the Council [NCAER, 1965]



HWith these assumptions, ‘and the estimated rural and urban
population, domestic consumnption of non-commercial and total

enerdy during 1861-71 was reconstructed (Annexure 4).

A comparalive study of Annexure 4 and Table 1 shows that actual
incerease 1n domeslic energy use during 1961-71 was estimated at 22
per  cenl whereas an earlier Committers expected it to be 37 ﬁer
cent. BSimilarly, the consumption of commercial energy in the
doweslic sector invreased by only 70 per cent agéinst the earlier

Commitlee’s forecast of nearly 153 per cent.

" The FPC also forecasted the demend up to 1891. It assumed that
- the per capita energy consumption may not change considerablyy

- almost all the urban and 70 per cent of the rural households.
would use electricity for lighting;

- about 20 per cent of the rural households would use kerosene for
lighting; . ' —

- nearly 60 and 10 per cent of the urban and rural households,
respectively, would use kerosene for cooking;

up to 1984, the shares of fuelwood, dung and agricultural
residues in the non-commercial energy use would be the same as
estimated by the Energy Survey Committee for 1963; and

~ Lthe absolute consumption of sagricultural residues would
stabilize starting 1984 whereas that of fuelwood and animal dung
wiild stay in the same ratio as in 1984 (5/).

The Committee’s forecasts of household energy demand are

summsarized in Table 5.

The 1989 data with respect to household use of kerosene and LPG
.show +that the forecasts for 1991 may be fairly well validated

(Table 6). This should be a matter of some satisfaction as their

;7

consumption was stipulated to increase by about 75 per cent and

5. The ESC had assumed the consumption of_agribultural residues to
increase in proportion to the farm output’



Table & : FPC’s projections of domestic energy demand : 1879-1991

(MT except for electricity where TWH)
Deascriplion 1979 1984 1991
Commercial :
Electricity 8.0(8.0)x 13(13.0} 25(25.0)
Kerosene 3.5(29.1) 4.5(37.4) 6.0{(49.86)
Soft coke 6.0(9.0) 14(21.90) 20{(30.0)
L.P.G. 0.4(3.3) 0.8(6.6) 2.0(16.6)
Sub-total (49.4) (78.0) (121.4)
Nou-commerial
Firewood*x 132(125.4) 131(124.5) 122(115.9)
Dung cake 65(26.4) 65(26.8) 53(21.2)
Agril. wastes 46(43.7) 46(43.7) 46(43.7)
Sub-total (185. 1) (194.2) (180.8)
Total (244.5) {272.2) (302.2)

* Figures in parentheses are in
**% including chercoal.

Source © GOI, 1974, p».93.
Table 6 : Doumestic consumption of kerosene, LPG, and electricity
in India @ 1971 to 1989
P _
(MT except for electricity where THR)

Years Kerosenex LPG* Blectricity
1970-71 2.95 16 3.84
1975-76 2.80 0.31 5.82
1980-81 3.81 0.36 9.25
1982-83 4.67 0.54 12.10
1983-084 . 4.87 Q.68 13.23
1984-85 5,40 0.86 15,04
1985-86 5.61 1.12
1986-87 5.98 1.35
1987-88 6.51 1.53
1988-89 5.11 1.28
% A=sumed to be 90 per cent of the total.
Sources : GOI, 1987a; GOI, 1987b: GOI, 1988, GOI, 1989.
400 per cent over the 12 year pericd. Similarly, the 1984

electricity data show that the cobserved use was comparable to the

fbrEU&sL. Comparable data for soft coke were not available,

- 10



The data in Table 5 also show that while the commercial energy and
total energy use was anticipated to increase by ebout 150 and 25
per cent, that of non-commercial energy was expected to decline by

8-10 per cent due to decline in fuelwood and animal dung use.

Such shifts from non-commercial to commercial energy sources nust
be welcome to facilitete the formulation and execution of
suslainable energy peolicies. An important issue, at the same time,
1u whether atl least fuelwood should continue to be treated as non-

comeercial

The Royal Commission on Agriculture in 1928, believed that the use
nf animal dung as fuel could be reduced with assured fuelwood
supplies sl reasonst e prices, i.e, bprices which the rural
households can afford to pay. The reasoning seems to be more
relevant at present than in the 1920s. The relevance of observing
nature’s cycle is better and more widely appreciated than ever
before. Those who burn animal dung seem to be aware, but can be
better educeted, of ité opportunity cost. Since the society is to
benefit by the shifts from non-commercial to commercial and non-
renewable to renewable energy sources, and from animal dung to.
fuelwood; 1he mosl importasnt step on the energy front must be to

enhance fuelwood supplies beyond a critical minimum (6/).

4

4. Mational Commission opn Agriculture

The MNational Commission on Agriculture (NCA) in 1976 projected -
only . the fuelwood demand up to AD 2000. The Commission accepted

the FPC’s 1971 estimates of fuelwood consumption of 220 kg per

6. There has been & policy emphasis on enhanced fuelwood
production but the programmes and policies do not seem to match.

11



capita  or Lotal 120 million tonnes, but reasconed that 15-20 per

cepl of Lhat is first used as Limber and then as fuelwood. Thus,
Lles  wob per capita fuelwood use was estimated at about 194 kg a
weng . Furbther, it was snesumed that, starting around 1885, per

capita  fuelwood consumption would decline @ 1 per cent per annum
and may be. aboul 166 kg by the turn of the century {(7/). The

demand projections arrived on that basis are presented in Table 7.

Table 7 : NCA’'s fuelwood demand forecasts : 1970 to 2000

Years million cubic metres million tonnes¥*

1870 150.0 105.0

1975 165.0 115.5

1980 184.0 128.8

1985 202.0 141. 4

AD 2000 225.0 157.5

* Oue cocublc metre (cu m) = 0.7 tonnes in line with the FPC’s
estimate Lhal. 116.6 mter = 122.8 million tonnes, and the NCA’s

estimate that 116.6 mter = 175 million cu m {GOI, 1876, p. 801,
onreo - GOI, 1976, p.62. e

The Commitssion 4id .not expect an appreciable shift from non-
vommercial fuéls. Within that category, however, it suggested
deliberate policy interventions to reduce the share of dung cake
from 15 per cent to b per cent. A larde part of the gap caused by
that was expected to be covered by enhanced availability of
agriculiural residues due to the anticipated increase in farm

productivity [(GOI, 19786, p.B1l.

5. Working Group ou Energy Policy

A Working Group on Energy Policy (WGEP) in 1979 also adopted the.

FPC’s methodology to reconstruct domestic energy use during 1954

and 1978 (Annexure 5). Following that, the Group adopted a

7 Phe Commission did nol state the basis for the assumption.

12



scenario approach to make 1) & reference level, and ii) an optimum

level forecasi of domestic enerdy deomand up to AD 2000,

The reference level forecest (RLF) pertained to +the situastion

without additional policy efforts for demand-supply management .

Y

The first sfep Qas to estimate the number of households in 1976
whirhh uszsed electricity and kerosene for lighting; and LEG,
kerosene, soft  coke, and non-commercial fuels for cooking
{ Aunesure 6}; Fﬁiluwing that, the Gr&up assumed that

L]

the  anmaal  per capits energy consumption would continue to  be
.38 apd 0.4 TCR in the rural and the urban areas, respectively;

the mumber of electrified households would inersase by 2.14,
3.8, 4.0, and 5.0 million during 1976-83, 1983-88, 1988-83 and
1993-2001, respectively; ' :

- saft coke output would increase from 6.5 million tonnes in 1963
Lo 8, 14, and 30 million tonnes in 1988, 1983, and 2000,
respectively; :

- proportion of households using non-commercial fuels would
declipne to 70 per cent in the rural and 10 per cent in the urban
areas by the turn of the century, and that would be mainly due
to enhanced kerosene consumption;

L]

- LPG would be a perfect substitute for kerosene, ‘aﬁd the growth
in kerosene demand would be reduced in proportion to  the
indigenous produclion of LPG; '

- both rural and urban per capita consumption of kerosene and soft
coke for cooking would be 240 litres and 1.7% tonnes; and

the per capita consumption of kerosene and electricity for .
lighting would be 24 litres and 300 KWH in the rural, and 38
litres and 400 KWH in the urban aresass.
The opexl slep was Lo esbimate the distribution of rurel and urban
bowsebiolds by wuse of different energy sources for lighting and
cooking during 1883-2000 (Ammexure 7). The above stated
Cassumptions  and  the data in Annexure 7 led to the estimates of

commercial energy demand up to 2001 summarized in Teble 8,

- 13



Tatle: 8 WOEP’ w reference
- for commerasia
Qo e 1483
FBle-o-Lyiodly 190 710, 734
TRoposone 4.8(30.9)
L.7.G. 0.7(4.6}
2l coke 5.2(5. 2}
Total {51.4)
% Figures in parentheses are
Source @ G0I, 1879, p.28.
The estimates in Table 8 and

S 0.38 and 0.40 ATCR in the
" estimate the 1) total need
éh&res of commercial and non
Tabie 9 WOEP’s reference

commercial and non-

Year Cﬁmmﬁrc
1983 51 B{(20.
1088 73.3(28.
10973 100.6{3-
85 . B(HO.

2001

% FLﬁULPS in parenthéﬂpb are
aource - GOI, 1979, p.32.

The need /demand

' diéaggregated by assuming t

and agricultural residues

respectively (Table 10}.

On  the other hand, the opt

Lhe altuatlcn w1th the adopt

8. Terms _ggg,

estimates

level fnrecagt of household demand
1 fuels 1983 to 2001

(MT excepl for electricity where TWH)

1988 1893 2001
15, J(lf. ) ) 22.0(22.0) 35.8(35.8)
£.68(42.7) 8.6(55.7} 13.0(84.2)
1.2(7.9) 1.8(11.8) 3.3(21.5)
7.2(7.2) 11.2(11.2) 24.9(24. Q)
(?3 3) {100. 5) {165.5)
in MTCR

the assumed per capita consunmption at
rural and urban areas were used to
for household enerdy (8/), and ii)

-commercial fuels in that {Table 8).

level foreragt ‘of household need for

comaercial fuels 1883-2001
{MTCR)
jal NMon-commercial Total
23k 204.1(79.8) 255.7(100)
£ 202.8(73.5) 276.1(100)
Rl 95 B(66.1) 296, 4(100)
33 183.5(49.7) - 328.0(100)

percentages to the total.

e

for non—-commercial energy were.

hat the shares of fuelﬁood, dung cake

would be 65, 15, and 20 per cent,

imum level forecast (OLF} pertained to
ion of suggested policy interventions,

and demand were used

14



ﬁnd validation of assumptions regarding the 1likely changes in

energy systom.
Table 10 : WGEP's reference level forecast of household demnd
for non-commercial fuels @ 18983-2001

'(million tonnes)

Yesar FerWOOd Agri residues Dung cake
1983 _ 139.7{133.0)* 42,9(40.8) 76.0(30.6}
1988 ) 133.7(127.3) 42 .7(40.6) - 76.0(30. 4)
1993 ' 134.0(127.6) 41.3(39.3) 73.3(29.3)
2001 111.9(108.5; 34.4(32.7) 61.0(24.4)

* FlEULP' in parentheses are in MTCR.
Souree - GOI, 1879, p.32.

O the policy side, the Group emphasized that the production
polential of the land mass under forests road sides, tank bunds,
wte.  should be harnessed. This was expected to enhance fuelwood
supplies beyond the forecasted requiremeﬁt§. It was also reasoned
~that the  finsncial rescurces required téhenhancé‘the soft coke
égtput, and +to transport it throughout the country should be

better used for improved land management [GOI, 1979, pp.33-36].

The Group’'s assumptions regarding the energy use system were that

- the efficiency of household electricity consumption would
improve by 2.5, 5, and 10 per cent up to 1988, 1993 and 2001,
respectively; :

- the applisnces can and would be improved to enhance the
consumption efficiency of fuelwood and agricultural residues by
al «least 2, 5 and 10 per cent up to 1988, 1993 and 2001,
res pPrtlvelj, :

S ihe growlh rate of soft coke production would be limited to 6.7
per wenl, 1.e.  the rate projected for 1982-1987, so that its
oulgart. by  AD 2000 would be limited to 16.75 million tonnes
rather than 30 willion tonnes estimated in the case of RLF, and
ite  demand  would be reduced by 1.25 and 7.25 million tonnes
(roal equivalenl) by 1993 and 2001,

by AD 2000, 8.7 per cent of rural households could be dependent
o kerosene for cooking against 22.3 per cent estimated in  the
case of RLF, and the kerosene demand could be reduced by 0.91
and 1.24 willion tonnes by 1993 and 2001, and

15



Lhe quantities of animal dung and agricultural residues used for

cooking could stabilize

The presnliing

at the 1983 level.

projections are presented in Table 11.

It can be

aheorved thnt the OLFS and RLFs for'1983 and 1988 are comparable.

Tiy: 1993 OLFs: and RLFs with respect to electricity, LPG,

alrimal Jdong,
the
cubebanlially  lower

soenarios

electricity;

than the RLEs,

OLF:  for that year for kerosene and

More importantly,

and the OLFs regarding fuelwood,

soke are substantially lower whereas thos

and agricultural residues are also

for 2001 are comparable only with respect to

-fuelwood,
comparable; but
soft coke are.
the two

LPG and

kerosene, and soft

e pertaining to dung cake

and farm residues are substantially higher thean the RLFs.

Tabkle 11
energy

Qource

5.1(15.1}
L7{30.6) 6.
1.2(7.8)

Eleciricily 10.7(10.7)% 1
Kerosene

4
LPG 0.7(4.6)

Sub-total {51.1)
Saft eoke _ 6, 2(5H.2) 7.
TR eyl 139, 7(133) 138.
Dung cakes _76.5(30.6} 8.
Agril. res. 4?2 .9(40.8) 42,
Sub-total (204.4)
Total (255.5)

*'Figures in the pareantheses
Source : GOI, 1979.

Part of the reason for

substantially lower

than the RLFs.

e visualized under the two scenari

WGEP’'s optimum level demand

1983 to 2001

1988

5(42.3}
(72.4)
2(7.2}
3(131)
5(30.6)
9(40.8}
(202.4)

(274.8)

16

the diverdent

(MT except for electrieity

forecasts for domestic

where THH)}

1993 2001
. 9(20.9) 32.2(32.2)
.3(47.5) 9.4(61.1)
80111 3.3(21.5)
{90.1) (131.6)
.0{(10.0) 16.8(16.8)
.9(124) 97.0(982.1)
.5(390.6) 76.5(30.6)
. 9(40.8) 42,9(40.8)
{(195.8) (163.5)
(285.9) (295.1)
expectations may

be

OLFs for commercial energy in 1993 and 2001
At the same time, the total mon-commercial energy

os is strictly comparable for



all il referéence years. o Such results must raise a number of
1soues jncbuding
their value for policy making, and
Lhe desirability of encouraging or even anticipating fuelwood
substitution with animal dung and farm residues in spite of the
concerns  to observe the nature’s cycle, and the prospects of

substantial increase in fuelwood outputs with margdinal
improvements in forest and non-forest wasteland management.

6. Fuelwond Study Committee

The GOI also formed a Fuslwood Study Committee in 1981, It adreed
withi Lhe the OLFs of the 1979 Working Group, but made some
5§§ﬁ%€idn&1- ohservations and assumptions on land availability and

watiagement for fuelwood production. A few of these follow. ©

1. Forests have ﬁdi béén ﬁanaged for fuelwood suﬁplies except
vasual supervision Lo avoid the pight hol%grs’ "excesses’. But, 60
willion heétarés forest  land could anﬁg;lly g{;é"at least 30
willion Utonnes recorded fuclwood output (against the current 15
S million tonnes) a year, i.e. the output .excluding removals by the
privilege holders. Another 30 millicn tormes is and can continue
to be obtained from privete lands, gardens and trees around
: houses; and aEOut ZS“miilion tonnes may be available from social

_furestry areas in the near future.

2. Private forests have been managed to raise industrial wood, but

faelwond is slso produced and can be produced where in demand.

7. With the identification of appropriate tree species to minimise
competition with  the field Crops; and with training,
-demqustratiun,'and incentives; farm plans may include fast growing

. N . _

Lpees Lo al least meet the family needs for fuelwood.
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4. Large tracts of low productivity land without clearly defined
uwmership. or organized management; “ﬁarticularly in the arid and
semi- arid  Lracbs, primarily - support either scatteréd  trees oOr
_Reruphytic wishes, or shrubs. This land provides forage, and
3nbs{aubin1 quant.ities of fuelwood to the rural and the adjoining
wrhan areas. Its sclentifie management is difficult due to
vorde L ined ownership und high biolic pregsures, but. its potential

f 1 enhanced fuelwood production ig extremely high.

1n  essence, the Committee, emphasized an integrated apﬁroach ﬁo_
hariess the  rphotosynthetic -process for . enhancéd- bio-mass
prodputiun. Fuelwood plantations @ 1.5 million hectares & year
were  oons 1dered an abs olutﬁ ne 51ty It was estlmated that at
least 20 mllllon hééﬁ%rPf comprlslng wastelands, degraded forests,
roadsides, railroad sides, canal banks etg.)could be available fo:
that purpose. It was also suggested that;? e~ |
- the state agricultural universities should take up fuelwood
farming with their research and extension education progdrammes,
and fuelwood ghuuld be 1nclud9d in major farming systems;

uuvlk colleges, local ‘bodies, voluntary organlzatlons, etc.
Lwild he encouraged bo ralse tree nurseries;

bypolbecation  of slanding tree crops should be permitted to
fac-ilitate invtlfutlonal fln&nPP for thP tree farmera, and

tree growers be as snirerd remuneratlve prlceo and a591stance for

organized marketing of +the produce, and the scope of the
-agrlrultuxal Prices Commision be enlarged for that purpose.

4

Tﬁus, though the Pmphasl once again was oOn subply management, the
objective was considered feasible with better use of forest and
non-forest wasteland, harnessing the complementarity between
Limber/industrial wpod and firewood prpduotion, inducing tﬁe

farmers to grow fuelwood, etc.
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7. Advisory Board on Energy

e GOIfS Advisory Board on Energy in 1985 presented an . energy

dcmﬁud supitly - perspective  for 2005, The forecaSts for the

household seclor, summarized in Table 12, were based on

- three alternative population levels 1,003 million, 1,046
million, and 1,115 million; g

Lthe rural and urbén population mix at 67.2 and 32.8 per cent;

the wminimuw per capita per day useful energy requiremghts; at
620, 30, and 30 k cal for cooking, space heating, and lighting,
respectively (9/}); : o

no significant change in relative share - of cooking fuels_
{Annexure 8); :

Table 12 : The ABE’s foreasts of domestic energy demand : 2005

{MT except for electricity where TWH)

e e e e e e e e e . i ———— e e A e — —

Population {(million)
Energy source oo e e e

1003 1046 1115
Commereial
Karogene 16(56.0) % 17(59.5) 18(63.0)
Soft coke 20(30. 0) 21(31.5) 22(33.0) .
LP3 2(20. 4) 3(30.86) 4(40.7)
Electricity 96(67.8) 100(70.7) 107(75.86)
Sub total (174.2) {192.3) (212.3)

Bon—-comnercial

Fuelwood 300(2E8.2) 31Z2(266.5) 333{(284.4;
Dung cakeg - 200( 60.6) 208( 62.9) 222( 687.2)
Charcoal 3{ 5.4) .4 7.2) 5( 9.0)
Agri residues 90( 47.5) 94( 49.8}) 104( 54.86)
Sub total. (369.7) (386.2) - {(415.4)
Total {543.9) (578.5) (627.7)

# Figures in the parentheses are in MTCR obtained on the basis of
Lhe ratios adopted by the NCAER in 1985.

% Including'the dung required for bio-gas production.

Scurce © GOI, 1985, p.80.

-

9. The computations for cooking energy requirements assumed that a
1% kg LPG cylinder with 154,500 K cal, and 60 per cent appliance
efficiency  would serve a five member housshold for 30 days, " i.e.
{154,500 x 0.8} [5x30]1=618 k.ral/day. This is questionable as the
e romenl was assumed Lo be uniform throughout the country.
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the per caepita energy requirements for lighting as chserved for
greater Bombay.
The Board, however, made two important cbservations on the data

in Tablc 11

1. It would be undesirable Lo use 200 to 220 millicon tomnes dung
QuLe a year as fuel as that waonld depfive bic-gas production and
{he mntefiul’s use a5 manure.  Thus, 1t was emphasized that dung
e for beoaschold enerdy be stabilized at 75-80 million tonnes &
veary d.e. at the 1979 level. This was considered possible with
enhanced supply of farm residues which, in turn, was considered
fensible and desirable with the_expected\rise in farﬁ outppts. It
way also sugdested that large seale commercial/industrial markets

for Tarm residues should nét be encouraged ¢Xl1/).

Alternatively, it was estimated that an additional 56.4 miliion
tonneé fuelwood would stabilize the animal dung use rat 75-80
million tonnes. This meant that 375 million tonnes fuelwood would
be unnuﬁlly required' by 200%. This also was reasoned 1o be
feansible as i) the préductivity af forest land could be raised by
al  least 300 per cvent; and ii) 50 per cent out of at least 60

willion hecltares forest and non-forest wasteland could be used for

fuclwood plaplations [GOI, 1985, pp.Vv and 151-1521.

T spiie of iLhat, hdwever, it was apprehended that the fuelwood

supplies in Uiter Pradesh, Punjab, Haryansa, Tamil Nadu, and Kerala

may fall short of the requirements. For that reason, fuel

11. The NCAER, on the contrary, had emphasized the wuse of
agricultural residues be enhanced for compost making {(Section 2},
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elf{iciency  Deasares ineluding  briguetiting farm residues, and
enhbaoemd soft coke production and supply to the deficit .states

we g preecoypended

2 The commeroial and Hon- commercial sources should contribute,

aboul  one-third and two-third to the total household energy use.

I fact, the Board centbested the most common suggestion to enhance

the oomumercial fuels’ consumption merely due to their higher use
efficiency, and emphasized the ‘multiple benefits of tree
plantations . producticn of fuel/fodder/small timber, reclamation

of degraded lands, improvement in bio-physical environments, etc.

The Beard’s thoughts on reduced dung éake burning,; enhanced
S fuelwood  outpul,  ebo, musi be welcome., At the same-‘time,P the
ressons for 1) nol assessing the fuelwood production potential
wilh regional specializabion (12/), and izj concéﬁtrat{ng or even

copfining  the attention Lo enhance the fuel efficiency to a few

clates have boen difficalt 1o understand.

2 Dome chuervations on forecasstis and methodologies/as sumptions

Table 13 presents a summary of +the household enerdy demand
forecasts. It can be observed that the forecasts of total demand
(irrespective of the supply sources) for the reference years are
fairly similar amongst the studies. At the same time, there are
significant variations, rather inconsistencies, amongst the
forecasts of commercial and non-commercial ensrdy demand, and thé
dem&nd for different fuels within these broad gdroups. - For
instauce, the ESC’s and the FPC's forecasts for early 1980s fof

]2 Tiie T
d=fi il » 1

8]

1 t ve caost of fuelwood proéuction and supply to the
12 .f

regions could be lower than soft coke.

-p
J.

21



Ta?lp 1?

Fur 1'_,,“' tudl‘; 5
{1)

ElPPtrlflfy (Tﬁﬁ}
ESI
HCARE
FPC
WAREP

- OLF
ELF
ARE

Kesposserye (MTY

EST

MCALE

[ 2N

W3ETD
DLy

- RLF

ABE

Soflt Coke (MT)

EBT 9.

NCAEK
FPC
WGEP

- QLF
- RLF
ABE

L.P,G (MT\
FEC
WGED
QOLF
- RLF

ARE

7.

(2)

3

¥

Dﬁmand forPrast

11. 4
1.8

17.0
8.0

[pv R m)]
ool
[ory
O
g

2

for dDmFSth PnPrgy in India

19?1 19?6 1981 1983 1991 1993 2000

20.
37.

Commeroial
BST
NCAER
FPC
WoED

- QOLF

REJF

3

:ub total (MTCR}
42 .

$89.0 108.0
112.0 :
49 . 4

22

{(6)

13.0 258
10.7 1%
10.7 15,
4.5 5,

4.7 6.

4.8 8

14,0 20.
.2 7

.2 7

Q.8 2

a.7 1.

Q.7 1.

78.0 121
h1.1 72
51.4 73

(7} (8}
1

0
1 20.9 32
5 22.0 35
0
5 7.3 9.
.8 8.6 13.
T~
.2 10.0 186.
2 11.2 24.
0
2 1.8 3
2 1.8 3
.4
.4 90.1 131,
.3 1005 165.

2005
(9)
96-107
4
Q
16-18
8
0 _
20-22
- 2-4
6
5
174.2
contd. .



2
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Table 13 corntd.

y (3} (4)y (B)Y (&) (7Y (B

131.0

132.0 131.0
128.8 141.4

139.7
139.7

63.0
65.0

o]
e

o

76.5

LI om

DD

62.0
46.0

122.

138,

133.

76.
76.

46,

42,
42.

0

189.0
195.1 121.4

- 204.4
204.1

268.0
244.5 272.2

255.7
255.5

180.

202.
202.

302.
276.

274.

157,
3 131.0 97.
7 134.0 111.
0
5 76.5
0 73.3 861
Q. |
9 42.8 42.
7 41.3 34.
8
4 195.4 163,
& 195.8 163.
2
1 296.4 329.

8 285.9 295,

(9)
i)
0
9
300-333
.0
200-222%
9
4
90-104
5
5 ‘
f36957
Q
1
543.9

* . including the dung reqaired for bio-gas production.

a1l the vommercial fuels, and for sgricultural residues

in the

nuu~uummeruia1 group were substantially different. But, both the
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Comigittees were very close in thezr estlmatea of fuelwonod and dung
akr demarnd . Slmllazly,. the ESC, +Lhe NCA and the ABE cCaxpected
substantially increased fuelwood use during the periods-covered by
{hem  whereas the FPC and the WGEP expected the  fuelwood

consumption to decline over time.

Buch differences may usually be explained by differences in data
&nd a:mﬂmltlﬁna A perusal of Table 14 can show that whereas the
HCARR  surveys showed soft-coke consumption to be declining in the
rural  aress and speedily rising in the wurban areas, the NSS
sarvers  ghowed | substential  increase in its cong uption in the
eural and juel marginal increase in the urban  areas. Similarly,
the ,NCAER_sunvgys_indlcated a decling in fuelwood consumption in

paral  and considerable increase in the urban areas, whereass the

Table 14 . Sample surveys’® estimates of domestie energdy
consumption in lndia :
{million tonnes)

e e e e — e T T T T e e e e e e L e o i — ——— i i .

Source/reference year . Soft Kero- Fuel Dung Farm
coke sene wood cakes resids.

Rural

NCAER /1942 ‘83 1.4 1.6 85.8 4€ . 3 26.4
‘NCAER/1978-79 1.1 2.6 79.3 66.7 29.5
'N8S8/1963-64 C.6 1.7 104.1 38.9 NA
NS5 /19753-74 1.4 3.3 114.4 . 32.9 NA
fgrbgg

NCAER/1962-63 0.7 0.6 11.5 6.0 -
HCAER/1978-79 4.3 1.6 16.2 5.0 1.1
NGB3,/19AR3-84 1.4 0.7 14 4 2.8 NA
NE3/71973-74 1.9 1.3 17.6 3.8 NA
Tatal

NCAER/1962- 83 2.1 2.2  97.2 52.2  26.4
HCAER 147879 6.5 4.2 g5.5 71.7 30.86
N8S5/1963-64 ' 2.1 2.4 118.6 41.7 NA
N85 /1973-74 3.3 4.7 132.0 35.9 NA
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HB8  surveys showed warginal to substantial  increase in  its
copsumplion  in the rural and urban sectors.  Such differences  in
Suruey resalts pust be a mabler of serious  concern. For  the
present,  bowever,  Lhey cannot explain the variations in  energy

demand Forecasis as Lhe NSS data have rarely been used (13/7).

The  variab lons  in the forecasts may also he explained by  the
pumber . sl nature of causal Qariables assessed, and variations
amongsi. the assumptions.  The ESC,- for instance, assumed the per
capila domesiic energy consumption Lo incresasse wvhereas all other
siudies expeéted it to remain constant {15/), Similarly, the ESC
and the NCAER in the late 19605 attempted to assess the impact of
riging income on domestic energy use but that was not done by the
subsequent. studies. More imporﬁantly, the ABE made a unique
assumption that the mix of domestic fuels-.would ngrch&nge till

the Lurn of the century.

A study of Table 15 can also show that such differsnces have ' also
tizes copsplogous with respect Lo the presumed 1) share of various
ponrocoypfer cinl fuels, 1t appliance efficiency, 1i1i} household

diztributian patterns, eto,

Excepl Lhe ABE, +1he sludies also bunched Ehe lighting and cooking

energy demand and, thus, implied that electricity would substitute

for other cooking fuels (15/). This, to say the least, would be a

rare phenomenon in Indis for at least a few decades to come,

13. The NS5 date have not even been referred to by some studies.

14. The NCA assumed +the per caﬁita fuelwocod consumption to
decline, but that is not comparable with the other studies.

15, Thoughh the WREP clearly noted that the electricity would be

ased  oply for lighting and recreation, the methodology adopted
implicitly allowed such substitution.
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Table 15 Number und nature of varisbles considered by different
;tudlm; fur projecting the household energy demand in India

e e e m e —— e e e e e T e T AR T e m S M o e S s T S R

RLF OLF
1 Per capite consumption I € c v. ¢ ¢ ¢
2. Pwpul&tion A A A A - A A A
3. Household disiribution NA NA MA  NA A A NA
4. Ineowme elasticity of demand A A NA HNA NA NA NA
Lo Shinpe of various nons \ )
Ccommercinl faels v C C NA C C c
A Aprliancd efficiency C NA ¢ NA C I C
7. Mix of cocking fuels NA NA NA NA NA NA C
L Imrensings O - Constamis A - Assessed;
NA = Het assessed; V © Varying. o

Some of i1he studies even projected the total enerdy demand with
gbhsolute constfaints on the likely supplies-of séﬁé\of the fuels,
and subsequently modified the forecasts to meet such constraints.

‘That must defeat the very purpose of their efforts, leave-_aside

comparisons with others for cutput planning.

A more important set of sources of variations in the forecasts has
- been the analysts’ perceptions, even subjective assessments,iwith
Creypeclt Lo marginal costs of different fuels, policy prescriptions.

;develupment stralegies and the term demand itself.

: [oage groups, for instence, used the terms demand, requirements and
Ineeds, interchangeably. Similarly, a few_ studies have emphasized
the need 1o enhance the,use'éf commercial fuels such as soft coke
_gnd kero#ene as replacement of ﬁon;commercial fuels in genersal,

and of fuelwood in particular; whereas the reasoning of some
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vthers has been just the oppbsité @ue ta the existence of vast
tracts of undermanaged or even unutilized forest and non-forest
land which can‘préducé more than tée required (not Jjust demanded)
nuantities of Tuelwood.

Thus, Lhe serious issue is not merely that the. estimates 'of
fuelwood \demand/requirement/consumption by'AD 2000 have varied
from less than 100 million tonnes to more than 300 million tonnes,
but  that such variations  emanate from differences iﬁ

considerations of social, ecological and economic values of non-

rencwable and renewable energy sources.

The variations in energy demand forecasts can be minimized,l not
eliminated, with adequate and reliable data on i)} output of priced
and unpriced fuels; ii) consumption of various fuels by ﬁoﬁseholds
classified by size, location, income, modes of iivingngnd working,
etc; iii) prices end/or nationally agreed situation specific.
opportunity cost trgdedzand untraded fuels; iv) use efficiency of
various fuels; vi} fixed costs to the consumers of different ;
fuels; vii) price éarity  index between ' enérgy"and _ othér

necessities of life; etc.

In essence,'conside:ablé time series and cfoés'séctional data must
be eollected, processed, updated, and shared. The initial costs

_mﬁy appear to be high, but the costs would more ﬁh&n.be recovéred“_
' through improved understanding of the likely trends in demand for
:different types of fuelé;‘ and separation of facis'an& sentiﬁents_ 

t6 facilitate better choice of policy alternatives.
| . 1
For the same reason, = realistic estimates of fuelwood outputs with

e

regional specialization in general and ‘pragmatic ﬁanagement .



sirategies for the forest and non-forest wasteland in particular
mist.  be  absolulely important. The ugﬁtioﬁ carnn ill-afford to
conlinwe Lo work with varying estimates of thé availability gnd
pruduubivé capacity of an importani component of the natural
resouree systems labelled as wasteland. Economic logic is that the
Suuietﬁi cosl of a waste resource should be zero. But thet is not
Lywe  in practiece,  The anémaly arizes from the fact +that the
poesounpee 18 pob wgste bu£ iy being wasted due to make-believe
poelivies and  programmes Lo manage it 1f anly one-third of the
?étima&ed Froit. arid land and wasted forest land can be fully
ntilived during the nexL decade, the ﬁation'may have more fuelwood
tharn way be demanded, Let there.be a ﬁolicy level determination to
achieve that objective. Similarly, let there be pragmatic
estimates of the likely bio-gas output with appropriastely chosen
rolicy interventions. Forecasts of determination for_other sources
éf.‘éﬂergy carn be much more realistic in such contexts, and can
prgvide better guidelines for dewand-supply management of total

.

househoid energy.

This  is nob to reason that the household energy demand forecasts
in  the futuré‘ c&n'be‘very close to reality. The unknowns may
cconlire Lé e al worg. It mu=t have, for inétance, been difficult
too wiunalliwe Lhe dramstbic increase in the output of coil products
in general and bhe LPG in parLicular. Positive developmets of this
tvpe would be welcome even 1f the researchers and policy . edvisors

are proved wrong.

P
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Annexure 1 @ EB3C's estimatés of per capita domestic energy
consumption : 18654 to 1963

{TCR}
Re-cdor 1qr4 1909 1961 1963
Thyeer mebropol ity citiea O 39 0 40 0.40 0.41
Dby arban arcas 0,37 0. 38 0. 39 0.39

Bural aress .36 Q.37 0,37 0. 38

- B e e e a e s e e mam awe e R e e e e o T T e e e T S e

Toeapes 0 G0OT, 1965, p. 169,

Annexure 2 ESC g estimates of household enerdy
consumption by sources @ 1954 to 1963

(MT except for elctricity thre TWHH}

Snurre‘ nf Pnprgy 1954 1959 1961 1963

ngmgzglgl

0il products 1.2(7.7)% 1.7(10.7) 2.90(12.9) 2.4(15.7)

Soft coke 1.5(2.2) 2.1(3.1) 1.9(2.8) 1.7(2.6})

Electricity 0.7(0.7) 1.2(1.2) 1.5(1.5) 1.7(1.7)
Sub-total {10.8) {15. 0} (7.2 {20.0)

Non-commercisal

Firewood¥ok 86.3(82.2) 82.7(88.7) 100.0(95.3) 101.6(96.8)

Dung cakes T 46.4(18.68) 5Z.7(21.1) 54, 0(21.8) 54.9(22.0)

Agri residues 26.4(25.1) 29.9(286.4) 30.7(29.2) 31.1(29.8)
Sub-total (125.9) (138.2) {146.1) (148, 4)
Total - (136 5} ‘ (153 2) (163.3) . (166.4)

+  Tigures in pﬂxfn1hes,: are il MTPR
4% Including fuclwoind equivalent of charcoal.
Goupwese @ G0I, 1985,p.61.

29



Avnexure 3 0 NCAER's estimates of fgral households’ energy
COEES ump110n by zources . 1982

(MT except for electricity where MKWH)
Covpmnercial
Saofl coke 1.4
Electricity 164,90
Kerosene _ : 1.7

O commercial

Fuelwood#® : ' 86,2
bung cakes 46, 3
Agil residues 26.4

* Inrludlng charcoal egquivalent fuelwood. )
Source : NCAER, 1965.

Annexure 4 FPC s estimates of domestic energy conuumptlon’:
1961 teo 1971
(MT exrept for electricity where TWH)
Iksrrlptlnu 1961 Y1868 1971
Commercial
01l products. 2.0(16.58)% 2.4(20.0) 3.3(27.86)
Sofi coke 2.8(2.8) 4.1(4.1) 4.1(4.1)
Blectricity . 1.5(1.5) 2.4(2.4) 3.8(3.8)
Sub-total (20.8) (26.4) (35.5)
Non-—commercial : ‘ |
Firewood 101.0(88.90) 111.8(196.2) 122.8(116.86)
Dung cakes h5.4(22.1) 61.3(24.5) - BT7.3(26.9)
Agri residues ' 31.1(29.5) 34.4(32.7) 37.8(35.9)
Sub-total . {147.86) (1683.4) - (179.4)
Total : (167.8} | {189.8) (214.9)

* Figures in parenthesea are in MTCR.
bource - GOI, 1974, p.92.
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Annexure 5 : WGEP's domeslic energy Consumption estimates !
- 1954 1o 1976

(MT except for electricity where BEKWH)

DF‘frlpilﬂn 1944 1961 7 19686 1971 1976

Cummerclal

01l productsd 1.5 2.5 3.1 4.2 4.3
Sl coke 2.2 2.8 4.1 4.1 3.7
Electricity 0.7 1.5 2. 3.8 5.8
N comuepoinl

Firewond : 86.3 99.6 109. 3 117.9 133.1
Duneg cabkeu 46. 4 54.8 59.9 64.6 73.0
'Agrl residues 26.4 30.6 - 33.6 36.3 41.0

A4 including LPG
Sourece : GOI, 1979, pp. 5 and Z8.

Annexure 8 : WGEP's es tlmate of number of households using
various fuels by purposes : 1§36

{million)

gy



CoAnexure 7

WEEP s projecled distribulion of households by

Tuels® use 1883 1o 200
(million}
Kural Urban
Deveripiion e e e st mh e e e e
1983 1988 1993 2001 1983 1888 1993 2001
. Lighting
Electricity 13.0 20.9 32.0 58.0 17.0 23.0 31.0 48.0
Kerosene 84.7 85.8 B2.9 8.2 14.5 13.86 10.7 5.4
Others 3.1 2.1 1.2 1.1 0.6 30 .30 30
: Cocking _

L.P.G. .80 1.3 1.9 3.5 2.7 4.7 6.9 18.8
Kerosens 4.0 9.4 15. 4 28.6 g.5 11.8¢ 18.2 286.0
Soft coke 0.7 1.2 2.6 6.4 2.2 3.0 3.8 7.3
Non-commercial 98,3 98.6 96,2 89.8 18.7 17.3 15.1 h.6
Totai households 100.9 108,686 116.1 128.3 32.1 368.9 42.0 51.7

i ¢ et e ot e e i o T e m in S s e e s M L mAk S i g i mam e fim L 4ot mAs Rk S ke e AT i R et Sk S Sk M ek i o A i b e e S e . e

Souroee GOI, 1979,

Annexure 8

ABE’s assumed fuel mix

(per cent of ;Eéful heat)

Ehergy Suurce Cooking Lighting
Rursal Orban Rural Urban

Kequene 3 28 12 6
Safl coke 2 22 - -
Electricity - - 88 94
LPG - 10 - -
Gobar gas 0.3 - - -
Charcoal 0.7 3 - -
Fuelwond 56 31 - -
Dung cakes 20 4 - -
AETi residues 19 2 - -
Source : GOI, 1985, p.79.

32



REFERENCES

GOL (Goverument of India). 1982, 7Timber Trend and Prospects in

indig @ 1960: 1875, Ministry of Food and Agriculture, GOI,
Hew Delhi. :

cooseee- 0 18650 Reporl of the Evergy Survey of India C
GOL, Hew Delhi. |

mmittee,

1974, Reporl of the Fuel Policy Committee, GOI, New

Delbil .

. 1978, Beporl of ihe National Commission op Agriculture,
Part. 1X. Forestry, Ministry of Agriculture and Irrigation,
1

a01, Hoew Deihi.

- 1979. Report of the HWorking Group on Epergy Pelicy,
Plarming Commission, G0I, New Delhi. .

1982, Report of the Fuelwood Study Comittee, Planning
Commission, GOI, Hew Delhi.

1985. Towarde A Perspective ou Enerdy Demsnd and Supply
in Indis in 2004-0%, ' Advisory Board on Energy, - 80I, New
Delhii, )

- 1987a. Statistical Abstract : India 19868, Central
Statistical Organization (CS0), Ministry of Planming, GOI,
Kew Delhi. '

1987b.  Stetistical Pocket Book : Indis 1986, ©SO,
Ministry of Plamming, 801, New Delhi.

1988, Annusl) FEeport @ 1987-88, Ministry of Petroleum
and Natursl Gas, GOI, NHew Delhi,

1988, Annusl RBepori 1988-89, Ministry of Petroleum

PR AT R S o L et Y

and Matural Gas, GOI, . New Delhi.

HCAEE (Mational Council of Apprlied Economic Research). 1959,
Domestic Fuels in India, Asia Publishing House, New Delhi.

_ 1960. Demand for Enerdy in India : 1960-1975, NCAER, New
Delhi.

_ 1965. Dowestic Fuel Consumption in Rural India, NCAER, .
New Delhi. -

1885. Domestic Fuel Survey with Special E@fgrengé-gg
Kerogene, Volumes I and II, NCAER, New Delhi.

Sharma, Rishi and Bhatia, Remesh. 1988. India : Meeting Bagic

Energy Needs of ihe Poor, Inited Hations Development
Programmes and Internstional Labour Organization, Geneva.

33



ASED

GRATIS/ EXCHANGE

PRICE

ALC. NO,

VIERAM SARASHAI LIBRARY
(b L. AHMEDABAD,

I‘I'M‘ - WP = 834



