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21st. Annual Conference

ORISSA ECONOMICS ASSOCIATION :

Report of the Secretary :-

Mr. President, Hon'ble Governer of Orissa, Our Chief
Guest, Our Guest of Honour, Dr Mishra, Chairinan, Reception
Committee. Local Secretary,Organising Secretary, Fellow Dele-
gates, Distinguished Invitees, Ladies and Gentleémen-

I deem it a unique privilege to welcome you all to this 21st,
Annual Conference of the Orissa Economics Associaticn. We are
singularly fortunate to have in cur midst today Sri B- N. Pande,
Hon’ble Governor, as our Chief Guest. I take this opportunity to
express my sincere gratitude to you Sir, for your kind gesture in

consenting to inaugurate this Conference. Hon’ble Pande is the
Champion of Gandhian principles and ideologies and in his usual

way he stressed on the Gandhian methods of eradicating poverty
in the State whenh he inaugurated the seminar on Rural
Development organised under the auspices of this Asscciaticn
in 1982.

This Association of ours is the first subject Asscciationat
the State and at the national level which was formed in 1968,
During these vears it has been nurtured by the blessings and
good will cf the teachers, administrators and planners of the State
the Association was constituted with some lofty objectives to
impart training to teachers in Ecopomics for improving standatd
of teaching in the subject. Another important objective was to
organise annual conference and to discuss current ec. nomic issues
rel1ting to the country in general and to our State in particular,
We hive not been able to fulfil all the objectives owing to
numerous constraints. Nevertheless, this Association has the
anique pride in organising the Annual Conferences regularly
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during the last two decades. The Association hsd the objective
to establish a Social Science Research Institute so that active
research study on different economie problems of the State
could be taken up by the scholars. This Iong cherished desire
of our Association has been fulfilled and the Institute in the
form of the Centre for Development studies has been
established and it has started functioning under the stewardship
of Dr- Baidyanath Mishra.

The Association has about 200 members in its Roll of
which 120 are life members. The Orissa Economic journal
containing the papers discussed in the Annual Conferences, 1is
published regurarly:

Administrated price-hike has raised enough coatroversies
and keeping this in view, we have decided to discuss the problem
of Administered prices, in this conference. [am grateful to Dr.
K. M. Pattnaik, previous Vice-Chancellor, Utkal University to
kave agreed to preseat lead paper in the problem. Another crucial
problem that hinders the process of industrial development is
the energy and the delegates to the conference will focus light on
the problem of Energy in Orissa. Sri S. Sunder Rajan. Additicnal
Deputy Commissionzr Govt. of Orissa will present the key-note
address on this topic. We are grateful to him for the trouble, he
has taken to present the keynote address . Besides these we have
arranged a symposium ia colaboratinn with the Deptt. of Science
& Technology, Govt. of Orissa cn ““Ecology. Environment and
Economic ' Developmment’ in the conference. For the last two
years, we have been organising the Bhubaneswar Mangaraj
M:morial Lectarer series in honour of an illustrious teacher
of Banki. In the ensuing conhference the second lecture in the
series will b» delivered bv Dr. Bidyadhar Mishra, Previous
Vice-Chancellor,Utkal University. He would speak on “Public
Sector in India”. I am thankful to Sri Ashok Singh, The Editor,
E-o0-Orissa, for donating Rs.5300/- for organising the Lecture

series.
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Finance is the serious constraint for the Association. We
receive a recurring grants in-aid of Rs. 4000/- cach from the
Youth Welfare Board, Orissa and Director, Higher Education.
I take this opportunity to express my grateful thanks to Dr.
Baidyanath Mishra, Secretary, Youth Welfare Board and Dr.
G. S. Das, Director, Higher Education for their benevolence.

Research in Econmics has been monthly interdisciplinary.
I'n order to realise this and to interact with our fellow teachers
in other Social Sciences we are making efforts to associate them
with the Association.

This Conference has been organised under the auspices of
S. C. S. College, Puri, and I am extremely thankful to Principal
C. R. Das, Chairman Reception Committee to host this Con-
ference. I am grateful to my teachers -old guards in Econmics,
Dr. Sadasiv Mishra, Dr. D. C. Mishra, Dr. Bidyadhar Mishra,
Dr. Baidyanath Mishra, Dr. K. M. Pattnaik, Dr. G. S. Das, and
many others for their sympathy, good will and regular partici-
pation in the deliberation of the Conference. I am grateful to
the paper writers and persons who would present their key-
note addresses in different sessions of this Conference. I am
grateful to all the members of the Executive Body for their
ungrudging co-operaticn in all activities of the Association. I
am particularly thankful to Dr. G. C. Kar our President for his
guidance in all matters of the Association. Sri R. K. Das,
Chartard Accountant deserves our thanks for auditing the
Accounts for 86-87 of the Association without any audit fee.

Lastly, I am thankful to you all, Ladies and Gentlemen,

for giving me a patient hearing.

Thanking you.
B. Nayak

Secretary.



Farmers™ Agitation, Inter.Sectoral Terms of Trade
and Development Issues in India

PRESIDENTIAL ADDRESS

Delivered by :

Dr. G. C, KAR,
Professor of Economics, Utkal University

&
President, Orissa Economics A.ssociation

Hon’ble Dr. Pande, esteemed past Presidents and teachers of Economics,
Chairman Reception Committee, fellow delegates, ladies and gentlemen.

I felt greatly honoured when the members of this august body of
distiguished economists elected me as the President of the Association in
their Annual meeting Last year. I must frankly admit that I didnot deserve
the honour that the members have bestowed on me. It was the reflection
of their love and affection towards me and not of my capabilities to chair
such a distinguished and honoured office. I thank them for their generosity.

Ladies and gentlemen, I take this occasion to share with you some
thoughts that have been agitating my mind for quite sometime and to
which Icapt1on “Farmers’ agitation, inter-sectoral terms of trade develop-
ment issues”

The Post—Green—revolution farmers’ agitation has taken a new
dimension that differs fundamentally in character from the earlier ones.
Farmers’ movements during the British R1j were primarily directed at
bringing about structural changes and against exploitative land and irri-
gation taxes and tenurial relationship prevalent during the regime. The
Post-indepedence era saw not only the farmers’ demand for the enforcement
of the structural changes introduced since independence and their further
improvement, but also, for larger and better infrastructural facilities and
their availability to them at minimal cost. Their agitation was against
increase in land revenue, irrigation cess and imposition of betterment levy.
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An unbiased examination of the history of farmers’ agitation
(of the landowning class ) would reveal that the earlier Post-Green
Revolution agitations were conceived as tactical moves to insulate the
agricultural sector from the perview of the State exchequer as a probable
source of hither-toc-untapped revenue soutce. ' '

The first three Plans had enormously benefitted the agricultural
sector in terms of Plan outlays, provision of crucial inputs and technology
which virtually changed the agricultural scenario, particularly of some of
the Northern tates. Yet agriculture's Scontribution to the State exchequer
was meager. K. N. Raj Committee estimated in 1967-70 that the share of
direct taxes including agricultural income tax, land revenue, cess and
surcharges on cash crop, constituted only eleven per cent of the total tax
revenue collected by all States. The incidence of direct tax _burdén as a
percentage of total agricultural income was only a meagre 0. 94%.

The over all ratio of contribution to tax revenue by agriculture and
industry sector which stood at 1:2.25in 1951-52 declined to 1:3 in
1968-69 inspite of agricultural prosperity emerging from Green

Revolution (2)

Surprisingly the burden and incidence of direct agricultural taxes are
inversely linked to agricultural prosperity. In Punjab, for example, the share
of direct tax on agriculture as a per cent of total tax collection constituted
only 2.83 per cent (as against the all-india average of 11.09 per cent) and
the tax incidence constituted only 0.25 per cent of total income in the farm
sector (as against the All-India average of 0.94 per cent ).

On the evidence of these facts Raj Committee recommended for higher
agricultural income tax, land revenue and other measures to mobilise
resources from the farm sector to finance economic development of the
country The effort, however, was promptly thwarted by the strong

farmers’ lobby.

To ward-off the possible unslaught on the agricultural sector, the rich
farmers throughout the country were quick enough to organise successful
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opposition to any -attempt of additional resource mobilisation from thé
agricultural sector by the state Governments. India’s rural scene being one
where rich farmers play a-pivotal role in forming gnd blending rural publi¢

opinion, the state governments could not dare try enhancement of direct

taxes on agriculture. The only a.ternative left open for the Government"
was to try at reducing the existing concessions and subsidies to agricuiture,

or at least, to pass on the burden of any further rise in the prices of those

items which so far had been liberally subsidised by the government.

- The turning point came in early 1970’s pértiéularly when a large chunk
of the additional butden of higher fertiizer and petroleum prices was
passed on to the farmers. H:re in iies the root of the present agitation.

Among the more notable agitations of the recent Years, the Punjab
Farmers’ agitation (3 ) that began in January 1983, the Meerut farmers’
agitation of 1988 and current Jail varo agitatiors are some of the more noted
volcanic erruptions of a decade long dissatisfaction of the farmers.

“The notable features of these movements are the participation of all
farmers big and small and, the leadership provided by the farmers them-
selves. These movements cannot be dismissed as the ones politically
motivated. The current agitations are based on some apparent economic logic
also, having support of a section of elite. If the past forms a basis for the
future, it is apprehended that these movements may lead to conceding of
some major conces§ions on the part of the Government.

This prompts an analysis of the issues to determine whether their
demand on any sound economic ratinnale.

_ The main issue in the charter of damand is based on the argument that
agriculture has been deteriorating vis-a-vis the industrial sector over the last

one decade or so, This has led to impoverigation of the agricultural sector. They
argue that higher costs of inputs and lower prices of farm cutputs, over the
years, have brought in an imbilance, The economic conditiion of the farming
community has been sharply deteriorating due to 4 disproportionate rise in the
prices of different goods, prices of agrieultuial goods falling far short of those
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of maunfacturing gcods which the agricultural sector uses- both as inputs and
goods consumed in their daytoday life. Among their demands notable are those
that relate to lowering of pr.ces of fertilizer, electricity and agricultural
implements etc ( meaning their further subsidisation). On,the price front they
d<mand for higher prices of farm produ:ts,which-they argue, would be obtained
thrbugli a liberal price policy of the Commissicn for Agricultural Costs &
Prides (C-A C.P). fermerly known as APG, orits non-existence. It is alleged
that the prccurement price tixed by CACY does not take care of the actual
cost conditions prevalent in the agricultural seetor. These demands need to
be eximined more carefully for they n»t only relate to agriculture alone but

o industty as well and tor that matter, to the whole ¢conomy.

The issvé and the logic :

A study of the long-term sectoral terms of trade’ (barter terms)
between agriculture and industry shows that between 195¢-51 and 1983-84
there existed in the terms of trade three distinct phases. In the first phase
ending in 1960-€1 the nct barter terms of trade remained almost unchanged.
Duting the 2nd phase,i e:between 1960-61 to 1973-74 there was a considerable
improvemeht in the barter terms favouring agriculture. In the phase begining
from 1973+74, the terms of trade has deteriorated to the inconvenience of the
agricultural sector. (4) K .hlon and Tyagi, (2) however have questioned the
pioneering work of Thamarajakshi and others on r_n_ethodol‘ogi@al ground.
Even the income terms of trade, bas:d on volvmes of export of one‘s'ector to
the other and calculated after construction of indices to accommodate the
series of commodities exchanged either using current year weights or base year
weights, has been questioned dy them. They have discarded those studies as
having a priori reasoning that would “ under estimate the rise in prices of non-

agricultural goods and inflate the prices of agricultural goods®,

Their own estimation, based on Paasche’s formula, having 32 items
representing purchases by agricultural sector from non-agricultural sector
and 22 commodities as sale to non-agricultural sector, and with.GSO data to
derive weights, and farm-gate price as. the relevant price, show that the terms
of trade has moved against agricalture from 120.5 in 1967-68 to 80.9 in 1977-
78. Although there is no uninimity on the date from which the adverse terms
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of trade commenced, still most of them have put it between 4973-74 and
1975-76. Various exercises on sectoral terms of trade between-agriculture and
industry have been worked out showing the trends - between the goods of both
the sectors for intermediate use. final use, and a combination ot both the uses.

Suffice would be to conclude that with miaor variations in the details,
almost all the studies go to point out that since mid-seventies the sectoral
terms of trade (both barter and income terms) has been adverse t5 agriculture-
A case for reduction in input prices of maniufacturing goads :

Would it now be argued that a declining trend in terms of trade to

‘the disadvantage of the agricultural sector be made good either by (1)

reduction in the prices of crucial inputs used in agriculture or (2) by a

reduction in the prices of the manufactured goods entering consumption of

. the farm households or (3) by increasing the prices of the farm products
or (4) by taking to all of these methods.

_Input Prices :

The Green* Revolution in Indian agriculture has ushered in an era of
greater use of chemical fertilizer, improved seeds, energy and irrigation. In
terms of cash outlay, fertilizer tops the list. per hectare consumption of

-chemical fertilizer that stood at 1.9kg in 1960-61 has increased to 36.6kg in
-1983-84..(6) Between 1973.74 and 1983-84 average per hectare consumption
-of fertilizer in the country has more than doubled from 16.7 kg to 43.5kg
jinspite-of a declining terms of trade, per hectare consunption of fertilizer
in agriculturally advanced States is much higher than the All-India average.
-Punjabfor example, consumed 14.3kgs per hectare during 1983-84 (7)

A point that needs to be carefully nosed is that the fertilizer consum-
pticn conzentrated in only €0 districts of the countr

y accounting fcr more
than half of total fertilizer consumption '

Total fertilizer consumption which stood. ata meager 0.07 million
tonnes (69.000 tonnes) at the beginiig of the First plan reached D3 million
tonnes in 1979-80 and 8.6 million tonnes in 1986-87 (8) ‘ '

""" 'Fertilizer is an item which is

| heavily subsidised by the Government,
_The’ apnu’al budgetary burden on fer was : -

tilizer subsidy was Rs 2.210 crores during
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1987-88 and in budget estimation for the year 1988-89 the allocation is
Rs.3,000 crores (9). Fertilizer subsidy as a percent of tota] revenue (Con-
solidated Fund of India) constitutes roughly 4.6 % and is about-10% of
the net tax revenue in 1988-89 budget has been shown as Rs.31,000 crores).

Fertilizer subsidy coupled with subsidy on electricity and irrigation
works out to a figure that puts the exchequer on a footing difficult to
justify on the grounds of productivity as well as equity.

Plan outlays on agriculture and allied activities , ‘flood control and
irrigation have remained well above 209 of the total. Benefits of invest-
ment in the power sector (Comprising about 18-20 per cent of the total plan
out lay) have been consideraly (by about 20 per cent) absored by the agri-
cultural sector that too at subsidised rates. A conservative estimation of
both plan and non-plan expenditure on agricultural sector would put it at
35 to 40 per cent of the total expenditure.

On these grounds a plea for further subsidization of inputs can not be
accepted, more so, when the benefits of subsidization are unevenly appro-
preated.

An analysis of the flow of benefits of Green Revolution accross the
country and accross the categories of farmers with different land holding
reveals that the benefits have concentrated in only 60 districts of the
country (out of more than 400 districts).

The gains of technological change in agriculture has concentrated in
northern states like Punjab, western U.P., Haryana and a few patche
shere and therein the rest of the country. Further the gains have accrued
to only big farmers as they are the ones who have resources to invest and
large surpluses for the market. Any further attenpt to reduce input cost
(or offer of higher price) will beneéfit a few districts, a certair region and
a small section of large and affluent farmers as .opposed to a vast stretch
and a overwhelmingly large section of the farming community. This would
further widen the already-wide gap in regional and inter-personal income

- distribution, and, therefore, anti-welfare in orientation.
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Prices of indusfrizl products. :

It is argued thit if the prices of other industrial products that enter

. the consumption 'basket’of the farmers are reduced, impoverization of the

-agricultural sector ¢ould be checked and the farmers would zain in real

terms. This sounds falr p;rmcularly when price and output treads in the

- industrial sector are on the rlse, “the rate of rlse bemg taster taan that of
griculture. B

A glance over the produc‘non figeres show that output of food grains
if¢reased at a compound annual growth rate of 2.59 per cent between early
fifties and early eighties. The growth rate of marketed surplus also went
up since mid sixties even after a cons1d erable reduction in food imports, and
the period did not notice any decline in net percapita avallablhty of food
which was-all firm around 450 grams a d.ly per head. ” The index number
of industrial production between early fiftiss and early eighties registered
an annual compounded growth rate of around 5.73 per cent. This relatively
h1gher growth rate in the industrial sector could be sustained .more beca-
‘use there'was no wage goods constraint due to steady supply. of food graias

and agricultural raw materials for industrial use at a relatively cheapper
rate

An overall better performance of the 1ndustrlal seq:or over the agri-
cultural sector has helped the agrlcultural sector more in terms of higher
demand for agricultural output.

el

Relative 1nterdependence between agriculture and industry. sector has
been compilted by Ranoarajan (10) for India where he has shown that an
increase of Re'1:/ in the final demand for agricultural goods results in the
output of manufacturiag goods of' nine paise, where as an increseof Re.l/
in the final demand for manufactured goods results in the output of
agricultural goods of 26 paise. Tais fmdmg show that industry depends
more on agriculture than vice versa. Price incentives in industrial sector
helps more'the agricultiiral sectot interms of higher demand (and higher.
absorption of their output) than the vice versa, If this be true the conten-
tion of reduction of prices of industrial goods, relative to the prices of
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agricultural goods would affect agriculture adversely: through' slackeming
of industrial production and income gem:mtron in that sector. 5

2 T 'y T

Agricaltural Price Pohcy ko -y, n e .
A basic objective of agricultural price pohcy 1§ to guarantee a‘m1r-1§'1num
price to the farmers for major products so that untertamty in pr1ces and
incomes are mmlmbed State “intervention in dgrlculture by w.ljr Lo”r:k gu]ar—
anteeing a minimum support price for the major agricultural outputb ‘has
always been con51dered desirable i m all  countries of the WOI‘ld Li'hls
consideration, along with the con51derat1on of keeping foodg1a1n prices
relatively stable through publlc d1str1but1on syatem) to overcome the wage
goods constraints has prompted. the' govern.ment to announce a rmmmum/
support price and procurement pm.e at the commencement of evpry SOWing
season. Ihe duum,tlon between support and _procurement price being,
marginal the former was taken out and the government today i 1s.obliged to

purchase at procuremeut/ support pr1ce all stocks offered for sale
ket

Although some kind cf a pr1ce pollcy ex1stcd since the 2nd World
War a nore serious exercise in Hxing the procurement price was taken up
by the Agricultural Price Commission, that came into «xistenee in ,965. The
Comuassicn was zenamed af Commission for Agricultural Costs and Prices
(CASP) recentl: when the farmers’ demanded the commission to reco-
mmend procurement/support price on.the basis of costs of productions. It is
alleged that the CACP's recommendations with regard to price are un-
remunerative as such prices leave ng margin over costs. Itis furthcr alleged
that Govt. pr curement operations (at [ower prices) -distort market equi-
- librium price to the disadvantage of the firmers. - j

"_Economists, how\evér, diffe're;‘d on this point, while some consider that
government pric policy in Indii has acted as a constraint on agriculture,
others argue that it has benefitted the sector sigaificantly, [11]

Let’s first examine to what extent procurement have interfered in the
farmers’ freedom in tne disposal of farm products. Itis true even after
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independence for a number of years restrictions in the sale and movement of
food grains continued and compulsory precurement also prevailed. But towa-
reds mid-seventies many of the restrictions were withdrawn and in late
Seventies agricultural marketing was made totally free A study of procure-
ment figures show that between 1965 and 1986 total procuement of food grains
increased from 4.03 million tonnes to 19. 69 million tonnes. Between 1974
and 1986 procurement registered an overall growth by about 350 per cent.
It is during this period all restrictions on the sale and mevement of foud-
grains were removed. Procurement as a percent of net foodgrains production
increased from 5- 2 in 1965 to 6. 2 in 1974 (period marked by séveral restric-
tions), and to 15 per cent in 1986 ( the period when  all restrictions were
with drawn) (12) It is significant  to note that in recent years, inspite of a
huge buffer stock, procurement operations had to continue to stabilise
farmers’ income. In the absence of government procurement ( and inview
of increased agricultural production) price would have detinitely depressed
affecting farmers’ in come to the detriment of the agricultural sector.

Government’s Procurement Policy and the support price has helped
rather than hindered the agricultural sector.

In the price front, support/ procurement prices of wheat and rice were
Rs 54 and Rr 40 per quintal in 1965, which increased to Rs 166 and Rs 150
respectively in 1987-83. It has been established that except in situation
when the farm harvest price was much higher than procurement price levy
was not imposed and since the mid-sevhties the gap between farm harvest
price and procurement price has become nominal, (13)

It may also be pointed out that Governments’ procurement opera-

tions to strengthen the public distribution system was not all too success-
ful in siphoning all marketed surpluses. A study (14) shows that in 1980-
81 only about 30% of market arrivals of rice and 60% of wheat was
procured by Govt. agencies thus leaving a substantial quantity to be traded
elsewhere other than the procurement network The public distribution
system, inspite of its apparently massive operation, have failed to meet the
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total requirement of faod jrains of all vulnerable szctions of society Mongia
(15) has estim:ted that in 1980 the total fyod requirements of the
vulnerable sections worked out to 29 million tonnes, where as till that
Adate foodgrains handled had never exceeded half of the requirement. These
facts, by and large prove that food procurement operation has not inter-
fered in the normal market mechanism to the extent alleged except for the
earlier years of Green Revolution. A large chunk of goodgrain requirements
have been met by the farmers under the relatively free play of the forces
of demand and supply. Procurement and PDS have ironed out the fluct-
uation in the agricultural prices and has helped stabilising farmers’

ircome.

An interesting feature of th: Government procurement is that in
re cent years (under complete free condition) nearly the entire procurement
of both wheat and rice come from traditionl wheat belt of the country.
Punjab, Haryana and U.P. account for 96 per cent of country’s wheat
procurement ( Punjab, accouting for 60-70 per cent ) and Punjab alone now
aclount for nearly 100 per cent of courtry’s rice procurement. The fermers’
Icbty of these states are now against the price policy adopted by the
govt.

Procuremert have probably helped the small farmers’ more by
keeping the post-harvest price at an assured minimum level which, other
wise would have fallen sharply due to enormous agricu tural production in
the post Green revolution years. The retention capacity of the small and
maiginal farmers’ being low, a lower post-harvest price in the abseuce of

~support price would have affected them most.

It is not the procurement or the support operation which is quest-
joned, but the prices at which these are carried out are considerd the
villaias.

The demand for fixing proccurement price on the basis of costs of
production was certainly looked into by even the first APC in its maiden
report. But such an exercise was not possible in the absence of production
data for different crops and for different regions.
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Even if such costs were made availabie (it may be noted that on the
recommendation of APC. costs of production of different agri;ultu'ral
produce were collected acc:oss the country uader thg Comprehensive
Farm Management Schemes) fixition of price on the basis of'cost's would
have been a herculiln task in view of the large heterogenity in costs,

- both paid-out and self-supplied, in different regions and among different
classes of farmers.

A mirimum-cost criterian would affect small farmers adverely as
small farms are high-cost units. The adoption of this crit:rion would
affect two-third of the farming Community. Maximum-cost pricing puts
excessive burden on the exchequer (through food grains subsidy) when
supply of foodgrain at low prices through public disti'ihuti'on svstem has
been accepted as a national priority in view of itsseveral implications cn
the process of economic developmernt. Moreover, such a policy would
encourage inefficiency to perpetuate in the agricultural sector.

Average-cost pricing is riddled with unsurmcntable problems.
Adoption of such a method becomes irrational when the distribution of the
dosts are not bell-shaped (normal distribution . In our country land is
skewedly distributed and inverse relationship exists between the size of
holding and costs per unit of output. Average cost pricing will make as
many as 30 to 66% of holdings economically non-viable.

Bulk-line-cost pricing has the difficulty of determining the dut-off
line.

So it must be admitted that fixation of procurement price on the basis
of cost of production 1s unsatisfactory, whatever be the determination of
cost. This is so, because of the very nature of the problem which js compli-
cated due to the existence of a highly skewed distributicn of operational
holdings, and smaller farmers incurring higher cost per unit of output,
Whereas on welfare ground rhe small holdings need to be supported most,
efficiency consideration demands that only the low-cost producers (the big

farmers) need to be protected. Such a conflict is

eternal, therefore, cannot
be resolved.
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It is relevant to examine what the rate of return has been against the back-
ground of the present procurement price offered by the government Rajbans
Kaur (16)has calculated the 1ate of return of wheat cultivation in Punjab. Her
work shows that the rate of return has temained rtositive ard well above 10
per cent on an average betwzen 1970-7! and 1978 79 ( the pericd that she
examind) except for three years when it was Iess than 1o % -the cost in her
calculition is ¢73t’C’ of Farm Manigement techniga» anl, tharefore, the
Farm Busiaess income (the more relevant determinant of rate of return)
must have been much higher.

0

One diacerning fegture noticed in her work is that the average rate of re-
turn over cost iu early seventies (tbe immediate Green-Revolution years)
w.s very high and was around 24 per cent over the total cost. These couldbe
due to the much discussed adoption path of new technology (Schumpeterian.
innova.don). The innovators (in this case the early adoptors of HYV techni-
que) giined most in terms of profit But witn the adoption of the technology
by laggarcs, the initial advantagesin cost and prices were wiped out’ redu-
cing the overall protitability of the new technology. It1s the high profit
years that the nterprising far mers ITament. What has happened to agriculture
is a common feature in the industris]l sector-but with a difference. Where
as in the industrial sector innov.tions are more frequent giving periodic jolts
to profitability in agriculture, these are rarerities. it may be noted that
no noteworthy technological break-thrcugh has yet taken place in the agri-
cultare sector sfter the seed-fertilizer innovotion of the midrixties. This
is the. reason that explains the production-profitability gap in the farm
sector, and not a faulty price policy.

The relative poor performance of agriculture needs to be found out
elsewhere and not in the input or output prices.

Ashok Gulati (17) has shown the elasticity of supply response of
wheat to price incentives for the coutry as a whole which in his model

work out to just a meagre 0. 141. But for irrigation the elasticity is as
high as 2. 5. (18)
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Thus, it may be concluded that it is not the price policy but the
technnlogy that is more relevant in framing all futuoe agricultural policies.
Some Concluding remarks :

The issue cf inter-sectoral terms of trade’ in the present day contex. is nct
an economic issue, Rather it is on issu of political economy where political
considerations loom large. The stakes are manp and of far-reaching sinifica-
nce.

That inspite of the irrationality in the derands of the farmers if support/
procurement prices are enhansed significantly on panty considerations, its
im pact on the Public distribution system and the economic will be deleterious.

As has been pointed out earlier, the public distribution system has
not been able to cater to the needs of the vulnerable sections in the society
even by half of its requirements of food sriins. Moreover, the cost of public
distribution (consumers’ subsidy, cost of buffer stock and interest subsidy)
is on the incaease. Between 1972-73 and 198 1-85, it has increas2d from Rs-
117 croes to Rs 855 crores (19), the budgetary implication of which is signific~
ant, Enhancement of procurement prices and the consequent increase in
retail prices will seriously affect the industrial sector through the wage~
goods constraint’. Rising agrieultural prices will only transfer income from
low income urban consumers and rural landless laboures to high income
farmers.

The contention that transfer of larger incomes to the agricultural
sector through larger marketable surpluses and high agricultural prices
would lead to greater private capital formation and innovations in the
sector, has been unfounded in the Indian context. Higher prices of agri-
cultural goods is rather capitalised only in higher land value pushing up
the cost interms of rental value) without a corresponding rise in the values
of output.

‘Parity’ considerations demand mot an enhancement in the prices of
agricultural outputs or reduction in input costs (for they benefit only the
already-rich big farmers’), but ameliorations of the small and marginal
farmers’ who are hard-hit by the incrase in the prices of essential consu-
mer’s goods. A more efficient public distribution system with inclusion
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of larger number of essential consumers’ goods in its trade net-work will
benefit the far ming Community more than the present unholy and misgui-
ded alliance of big and small farmers. For any benefit interms of higher
prices or lower input costs will benefit the big farmers only.

The history of economic development of all advanced countries
clearly demonstrates that it is agriculture which supports industrial deve-
lopment of the country and in the process developes itself. Japan with
initial handicaps similar to those of our country depended enermously on
the agricultural sector to finance her economic development. This sector
was mercilessly tixed to develop the manufacturing sector. Heavy tax-
burden led to the technological innovations, replacement of inefficient
ones and changes in the cost components of agriculture and taking up of
subsidiary occupations by agriculturist. None of these happened in Indian

agriculture Nor the government is willing to initite these for political
reasons.

It may, therefore, be concluded thata demand for ‘equivalence’
based on ipter-sectoral terms of trade is a misguided tactics of big the
farmers. ‘Development implies a faster rate of growth of the non-agricu-
ltural sector, and to press for a ‘mathematical parity’ and that too through
higher agricultural prices ( and or lower input costs ) is to make nonsense
of a critical issue. (19)

Ladies and gentlemen thank you once again for giving me apatient
hearing.
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SECOND BHUBANESWAR MANGARA] LECTURE. 1988
The Public Sector in India

Dr. Bidyadhar Mishra

Mr. President, Members of the Economics Association, Ladies ond
Gentlemen.

Let me at the outset express my thanks to the members of the Eco-
nomice Association for giving me this honour .of delivering the lecture
this year in the lecture series instituted in honour of Sri Bhubaneswar
Mangaraj, a renouned and devoted teacher. I have choosen the subject,
“The Public Sector in India” because various issues relating to the subject
are being debated in the country.

A few months back, The Prime Minister spoke in Madras that the
Public Sector has been a white elephant and is draining the wealth of the
country. In a subsequent meeting of the executive heads of Public Sector
Enterprises in Delhi and in other meetings elsewhere, he said that the
public sector is playing a pivotal role in the Indian Economy. The

Government is committed to the public sector and will continue the
policy of controlling the commanding heights of the Economy through the
public sector and 'there was no question of privatisation of the public

sector. Hewas criticisd heavily by a section of the press for not being
consistent in his statements.

In the first week of this month J. Vengal Rao, the Central Industry Mini-
ster while placing the proposal for transfer of Scooter India Limited to a
private concern. Bajaj Auto, in both the Houses of the Parliament stated
that the Scooter India Ltd. has become outdated and is incurring a heavy
loss of two crores a month. Its production is only 23% of its installed
capacity: To save the werkers, there was no other alternative except to
transfer it to Bajaj.
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In the Parliament it was pointed out that against assets of rupees 200
crores, the enterprise was-being sold for only rupees thrity crores and the
down pzyment was only five creres. If such concession would have been
extended to the concern earlier, things would not have come to such a pass.
To the fear expressed by the opposition that it was the beginning of privati-
sation of the public sector, the minister said that the government remained
committed to the public sector but this particular unit has become out-dated
and there was no other alternative except the transfer. the Government
promised to present a white paper on the measures they propose to take on
public sector enterprises which is yet to come.. In the seventh plan 1t was
estimated that the public sector enterprises would contribute 53 per cent of
the resources for the central plan but the actual contribution in 1982-86 was
34 per cent and in 1986-87, 39 percent. The short fall is creating a
resouarce ceisis in the excution of the plin. These facts indicate the
embrassing situation faced by the government and the country with regard
to the public sector undertakings. The people and the government have great
expectations from the public enterprises, which are not being fulfilled and
cause a sense of frustration. The gcvernment cannot get away the commit-
ment of assigning pivatal role to the public enterprises and the socialist
pattern of economy, at the same time it is unable to operate the enterprises
so as to produce the desired results.

Public enterprises in Other Countries:

As is generally known the dominant role assigned to Public erterises
in the economy is not pezuliar to this country. Leaving aside the communist
countries where all raeans of production and distribution are socialised and
private enterprises are practically non-existant, in the economies of almost
all developed countries of western Europe and all countries of South Amer-

ica public enterprises occupy an important. place. particularly after the sec nd
world war. in most of these countries. transport systems’ Airways, Railways,
canals, generation and petroleum production are in the public sector. Besides
these, in many of these countries, banks, insurance companies, air craft
and automobile manufacturing, steel plants, engineering and chemical
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manufactures are nationalised. In U.K. about 25 p°r cent of the labour
force are public emplcyees and 15% of the G.N.P. is produced by public
corporations. Even in the U.S.A. and Canada, the Iand of free enterprises,
many credit institutions, water supply, transport, generation and distri-
bution of electricity and gas, provision of port and air-port facilities are
under public authorities.

In almos? all develcping cuntries, the governments have to under-
take the enterpreneuiral function if the projected speed of economic deve-
lopment is to be creat-d and maintained. It is the duty of the State to
provide the basic faciliites like power, transport and comnunications and
credit institutions and play an important role in the development of
basic and heavy industries. The State has to step in and pioneer all those
industries in which private entrepreneurs show no inclinations to develop.
The government has to keep in view the long term strategy rather than
existing and immediate demands 1 hey have also to prevent growth of
monopolies, promote :ocial justice and regional balance. -As Hanson said,
‘“for a government which wishes to set its own pace, nothing cah be more
futile than waiting for a capitalist spirit to develop” .

Growth of the public Sector in India

Though the Railways, Post and Telegraph services the Reserve Bank
of India ordinance and .air-craft factories in India were managed by the
centrsl Government before Independence,a systematic step to establish public
enterprises and to introduce the institutional frame work of mixed economy

was taken by the Industrial Policy Resolutions of April 1948, eight months
after independence.

India at the time of indpendence found itself highly under-developed.
Busic and key industris like steel. paewee, fertilizer, atomic energy, machine
tools, chemicals. heivy electricals and heavy engineering were not developed.
Capital was scarce and shy, innovators and entrepren:urs were conspicuous
by their absence tzchnical knowhow and skilled Iabour were meagre and fina-
ncial institutions to finance industry, trade and agriculture did not develop.
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The government had no other alternative except to choose a mixed ¢cono my
with increasing emphasis on public enterprises to achieve rapid industria-
lisatian and accelerate economic growth.

It is well known that under the Industrial Res:lution of 1948,
industries were divided into four categories. Firstly, arms and ammunitions,
railways. and atomic energy were made exclusive monopoly of the central
Government. Secondly, in six industries such as coal, and steel, air-craft
nanufacture, ship-building. manufacture of telephcne, telegraph and wircles
apparatus and mineral oil, new undertakings were to be established by the
state, which would be managed through public corporations. Existing umits
in the private sector would be allowed to continue and the case of their
nationalisation would be examind after ten years. ln the third category ”
were eighteen industries to operate under private sector which were
subject to-the control and regulations of the central Goverument with
regard to location, investment and technology. In this group were salt,
automobilies, electric engineering, fertilizers, pharmaceuticals and drugs,
cotton and woollen textiless cement, sugar, news-print, sea transport,
minerals etc. in the fourth category were other industrial activties left to
private enterprise. In this field the state would progressively participate

and would intervene if progress of an industry under private ownership
was hot satisfactory.

This was the first step to control the capitalist form of industrial
organistion and introduce the frame work of mixed economy. The Indust-
ries Development and Regulation Act providing the licensing system to
canalise investment in the desired directions according to plan priorities
was passed in 1952,

By the end of the First Five Year plan in 1956, some important changes
had teken place, The new constitution of India was in operation,
ment had accepted the objective of establishing socialist pattern of

and the second plan accorded high priority to industrialisation an
blishment of heavy

govern-
society

d esta-
industries. For these an expansion of the public
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sector and the assumption of the State of direct responsibilities for deve-
lopment of industries over a wide area and infrastructure facilities for
transport and State trading were considered necessary. The Government
therefore introduced the Industrial pclicy Resolution of 1956.

The Resolution classified the industries into three categories. Under
the first category  were put 17 basic and strategic industries, the future
development of which would be the exclusive responsibility of the State.
The list included all the industries mentioned in the first and the second
list of the 1948 resolution and eight more from the third list. In this list
were arms and ammunitions and defence equiments, atomic energy, iron
and steel, heavy electricals, heavy plant and machinery for iron and steel
produciion, mining and machine tools manufacture, mining of coal, iron
ore, gold, manganese, chrome. copper, zinc, air craft manufacture and air
transport, railways ship-building, telephone and telegraph cables, geneation
and distrribution of electricity. The existing units in these would be
allowed tp expand.

In the second list were put 12 industries where public and private
industries will exist side by side but which will be progressively state
owned. In this list were Road and Sea transport, aluminium and non-
ferrous metals, machine tools and ferro-alloys, fertilizer, chemical pulp,
synthetic rubber etc.

The third group contained the remaining indnstries where the private
sector would play the primary role Thus under the policy, the Govern-
ment assumed wide powers to undertake any type of industrial prodution.
Eugene Black, the world Bank President at the time, commented on the
policy that the policy if rigidly applied would only result in imposing
heavy additional burdens on the already strained financial and administ-
rative resources of the public sector and thus restricting the rate of deve-
lopment in the vitally important fields. John Mathai, the previous finance
Minister also doubted the efficient running of the public enterprises. He
said ‘the real powers will be in the hands of the bureaucrats of the perma-
net civil service who are inexperienced in  the art of industrial planning
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and managemnt, too slow in their decisions too much governed by prece-
dew.ce, too legalistic. too fearfull of change and experimet”.

The policy ~ enunciated iu the Resolution of 1956, with certain
modifications in 1973, 1977 and 1980 policy resolutions still governs the
nature of industrial development in this country. In 1970, the licensing
policy of the Covernment was elaborated. In the 1973 policy resolution,
the scope of the core public sector was further extended. It was stated that
in the core sector, the 17 industries mentioned in schedule ‘A’ of the 1956
resolution would continue but [ more strategic industries would be included.
Thz concept of the joint sector was introduced and it was mentioned that
in the formulation and management of the sector, the Government would
play an effective role.

In the 1977 policy stitements, the Janata Government laid more
emphasis on small, tiny and cottage industries whose list was considerably
increased anp District Industry centres were created. It was envisaged that
the public sector would not only be the producer of important and strategic
goods of basic nature but it would-also be used effectively as a stabilising
torce for maintaining essenti] supplies for consumers. It would encourage
development of ancillary industries and contribute to the growth of decen-
tralised production.

The 1980 resolution reaffirmed the basic policy Iaid dow in the 1956
pesolution. The faith in the pnblic sector was rehablitated and it was
emphasized that the task of raising the pillars of economic infrastructure
would be entrusted to the public sector for the reafons of greater relia-
bility, very large inveustments required, and longer gestation periods of the
projects. the contributions of the public = sector forther growth of the

economy In terms of surpluses generated and employment would be impr-
oved.

Under the guedelines laid down in the 1956 Resolution, as modified
jrom time to time, industrial development and growth of the public fector
have taken place under ‘different plans during the last forty years. public

enterprises are organised in three forms namely departmental organisation
public corporations and -public limited companies. Most of the public
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industrial enterprises are organised in the form of public limited companies
with ;509 equity capital and 50 per cent loan mostly contrlbutecl by the
Central Government. The Central non d-partmental 1ndustr1a1 units were
only 6 with an investment of Rs.29 crores at the begmmng of the first Five
Year planin 1951 They have increased to 225 units with an investment
of about rupees 50,341 crores by now. The extent of their increase under
different plans were as follows:

Beginning of the Number of units ~ Investment in crores
plan or year. _ ot rupees

First Plan 5 29

Second Plan 21 ' 81

Third Plan a8 953

Fourth Plan 85 3,902

1974-75 129 1 7.2601 <
1978-79 159 L 15,6( 2

1980-31 168 1% 207

1985-86 211 43,096

1987-88 L 50 341

(a) Sources: collected from various sources.

The increase in the number of enterprises and amounts of investment
have been very rapid from the Fourth Plan onwards. From 1980-81 to the
present date the increase has been much more rapid.

Besides the Central non-departmental units, there are the Central
departmental uudertakings like the Railways, posts and Telegraph, Defence
production units etc. There are the industrial and commercial public
enterprises of the State Governments. Further banks and Insurance conce-
rns have been nationalised and large part of the international trade
transactions is being conducted by the State Tradlng Corporation. So the
aggregate transaction and investment in various types of publie enterprises
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are very large now. It is reported that in 1985-86, the share of the public
sector in the total domestic product was about 25. 5 per cent in 1985, in
public sector major industries and services, employment was to the extent
of 17. 6 millions of labourers while that in the private sector was 7.4
millions. This indicates the pivotal ;role the public sector is playing in
the Indian economy at present.

The coverage of the public sector  in the fields of industry, trade,
transport and financeis vastand varied. In industry they cover
mining and metallugy, most important of them being coal, coking and
non-coking, steel Industries, Fertilizers, Chemicals and Pharmaceuticals,
heavy, medium and light engineering manufacture of electrical goods, ship
building, air-craft and locomotives building, construction work, oil
exploration and refining, air, sea and road transport, financial and trading
institutions etc, Maximum investments are on steel, coal, chemicals and
pharmaceuticals, fertilizers, shipping and oil and natural gas etc. In the
States the maximum investments wre on Electricity Boards, Irrigation
projects, Road transport and forests.

Prime Minister Nehru began the process of mixed economy and
implementation of large public sector projects. But the maximum growth
of the public sector enterprises took place  during the regime of Mrs.
Gandhi. Nationalisation of commercial banks, coking and non-coking coal
mines and rapid  expansion of public  sector projects during her prime
ministership i widely known.

From the enunciation of the 10 point programme in 1967 to the
announcement of industrial policy Resolution in 1980, it is clear that her

commitment to the p.ublic cector was total and  her views on the subject
were always clear and consistent.

In the begnning of her Prime Ministership, in June 1966, on the
role of the public sector: she said the public sector in India to-day is a
large and growing family. We have industrial units such as Hindustan
steel, construction units like the National Projects, construction corpora-
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tions, Design and Engineering units like the National Development
corporation and Engineers India Ltd. Financial units like the State Bank
of India and the L. I. C,, trading units like the State trading corporation
and service units like the shipping corporation and export credit guarantee
corporation. We also have railways, Posts and Telegraph Department,
ordinance factories, River vally projects Commodity Boards and
National Laboratories. The State Governments have their own public
sector undertakings. Together all these constitute a large and  critical
aggregate of investment spread over a wide field. The public sector howe-
ver can claim no virtue unless it functious effectively as an instrument
of production and development and a creator of new wealth.”

In 1976, April in the middle of the emergency period she spoke at the
national convention on public enterprises-'No country in to-day’s world
can progress or  even effectively  retain its freedom  without a strong
industrial base. And such a base cannot be builtin a newly independent
country without State initiative. Our public sector is an essential feature
and a dynamic instrument of socizlism. Earlier managerial failure made it
an easy target but this fault is not confined to the public sector. Ocherwise
we would not have so many sick mills on our hands. I am glad some of
your projects are disproving the false charge that the government is unima-
ginative compared to a private owner. Only a few years ago, we were told
that a number of projects would have to be written off but our faith in
our managers and our workers and the basic social and econoinic
philosophy wlich has inspired the establishment of pubic enterprises has
been vindicated.”

In April 1983 about one year before her death in the conference of
Public Enterprise Chief Executives she said ‘I do not have to emphasise
to this audience the crucial place which the public sector occupies in our
economric philosophy of securing growth, social justice and social accounta-
bility. Our scheme of development assigns it a special role, expecting it to
do what the private sector is unable to do and to do better than the pri-
vate sector in every possible way. So the public sector is not just industry
but it is an article of our public faith".
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Objectives and achievements :

The public sector has dual objectives-Economic anJd social. The
public sector enterprises are required (a) to create the intrastructure and
basic industries to accelerate economic .b) generate internal resources and
provide commercial surplus for further economic development (c) provide
enterpreneurship and initiative for beginning and sustaining development in
the context of scarce capital and eatrepreneurship (d) promote social juatice
by reduction of concentration of economic power in private hauds and
monopolistic control by private business houses (e) reduce regional ‘dispari-
ties by planned dispersal of new industries and balanced regional growth (f)
plan maximum utilisation of resovrces and self-reliance and step in all
such areas of economic activity which are neglected by the private enterpr-
ise. Private eiiterprise cannot be expected to enter into such fields of busi-
ness activity where uncertainty exists about the success of adventure, where
huge investment is needed, whore gestation peri~d is long and return on
capital” Is not forth—coming quickly, (g) other jnportant objectives
like increase of employment, provision of mcdel employment steady
supply of essential articles, export promotion, research and develop-
ment etc.

Mrs. Gandhi on many occasions emphasised three main objectives,
namely (a) to gain control of the ‘commanding heights of the economy, (b)
to promote critical development in terms of special gain or strategic value
rather than primarily on considerations of -profit (c) to provide commercial
surpluses with which to finance further economic development. She said,
“from the very beginning it has been recognised that public sector would
necessarily have to.venture in to difficult and capital intensive fields of
basic industry which the private sector has shunned so long. ”’

In light of these objectives it may be seen'that during the last forty
years, many of the social-objectives have be.n achieved. An infrastructural
base for a modern industrial economy has been created. The country has
achieved a very large measure of self-sufficiency in the matters of industrial
equipment and machinery, raw materials, technological capabilities like steel
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making, petroleum ‘technology, basic drugs and chemicals, aeronautics,
electronics, fertilizers, industrial desighing of power ‘equipments and many
other fields. The public sector has given an infrastructure to our country
which has enabled us to defend ourselves. The country has been modern-
ised and transformed intoan industrial country. Credit institutions,
transport and trade all hive developed to accelerate economic growth.
A highly experienced force of managers’ engineers and technicians has
been created. If the public sector had not been launched, industrial growth
to this extent would rot “have been possible and the present progress
towards self-sufficiency in many key industries like steel, petroleum chemi-
cals, heavy and light engineerimg ship building and air-craft manufacturing
would not have been possible. Thus the social objectives have been achieved
to a great extent. 4

Commercial Performance -

But in one vital respect the performance of the public sector has been
far from satisfactory. A very large number of enterprises have remained
behind the targets of capacity utilisation and production, They are conti-
nuously inncurring loss and the rates of profits which are being earned by
some of them are very low. Ohe of the most important objectives that
bullic enter prises should generate surplus which could be ploughed back for
expansion ot industrisl and -econonic activities and promotion of econo-
mic growth has not been realised. The taxpayers and the consumers are
bearing the burden of the losses ot the public sector for decades.

The former Prime Minister Morarji Desai said, “Itis unfair to expect
the people of India to contiuue to subsidise losses of most of these projects
year after year or ask them to pay higher prices than landed cost of similar
products if they had been allowed t»-be imported”. The Committee on
public euterprises agreed that thdugh net profit should not be the sole crite-
rion it should be given 'due weight Mrs.Gandhi also said,“The public sector
can ¢laim no virtue woless it functions effectively as an instrument of
production and  development and as a creator of new wealth. The final
test ligs in profitability, sérvice and growth.”, The entire countroversy on
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the public sector at present is on the question of earning net profit and
genration of surplus for further investment, that is the commercial return.
For a number of years after Independence, the theory of no profit
and no loss was followed in pricing of public sector products, A.D.Gorwala
suggested that fixation of prices of public sector products should be related
to the break-even points, During the second Five Year plan, particularly in
the Qoty seminar, Dr V.K.R.V.Rao, forcefully pleaded for generation of
surplus. He pointed out that profits constitute the surplus available for
saving and investment in one hand and contribute to national social
welfare programmes on the other. If public enterprises do not make profits,
the natisnal sarplus available for stepping up the rate of investment and
increase in the social welfare will suffer a corresponding reduction.

: In 1968, the government laid down the following guide lines regard-
ing policy:

(i) For Enterprises which produce goods and services in com-
petitich with other domestic producers, the normal market
prices of demand and supply will operate and these pro-
duct_s will be governed by the prevailing market prices.

(i1) For enterprises unhder monopolistic and semi-monopo listic
conditions, the landed cost of comparable imported goods
would be the normal ceiling: In case of excec dingly low
landed cost, sp-cial decisions have to be made.

(i11) For public utilities produced under monopoly conditions,
The objective will be economic welfare and prices are to be
kept low.

Up to 1974-75 most of the major enterprises had capacity utilisation
of 50 per cent or less. The H. E. C. Ranchi and the allied group were
utilising 25 per cent or less of the capacity. From 1960-61 to 1971-72, the
Central Government von-departmental enterprises together were incurring
heavy losses and net profits which are calculated on net worth after deduc
-tion of interest and taxes were negative. From 1972-73 up to 1975-76
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there were small net profits, the percentages being 1to 3. In 1976-77 the
net profit was 3.4 per cent. From 1977-78 to 1980-81 there was again loss
to the extent of 1.4 per cent to 2.5 per cent. From 1981-82 to 1985-86 the
net profits have been between 4.3 and 5.4 per cent except in 1983-84 when
it was 1.6 per cent. Though the net profits of the aggregate group have
been poor, many among them have earned reasonable profits while others
have incurred losses. The recent additions of sick industries to the total
group has made the position worse. 1he government has made it clear that
these enterprises should make all efforts to give a return of 10 per cent on
the effective capital employed and should export 10 to 12 per cent of their
production. But net profits have not exceeded 5.4 per cent. Some scholars
argue that for judging the performance of the public enterprises, gross
- profits which are computed before deduction of tax and interest should be
a beteer criterion. The public enterprises are paying every year interest
of about 7 percent. If grcss profit is taken into consideration they are
paying 12 to 13 per cent from 1981-82 to 1935-86 on the capital employed.
It is suggested, if internal generation of resources, tax payment, ihterest
pay ment and payment to the exchequer are taken into consideration, the
public enterprises are releasing about 40% of the capital employed. But if
net profits are taken in to consideration, the non-departmental government
enterprises even with their present improved position are paying about 5
per cent or less.

The public under-takings of the State Governments are also incurring
heavy losses for decades. The major undertakings of the State Governments
are the Electricity Boards, Irrigation Projects, Transport Services, Forests
etc. Except the forests, most of the major undertakings are incurring losses.
Electricity Boards, Irrigation projects and Transport services in most of the
States are running on loss. It is estimated that in the 7th plan, the combi-
aed losses of the Electricity Boards will exceed rupees 7000 :croces and of
transport services Rs. 1434 crores. In the Orissa Assembly it was reported
this year that out of the 31 undertakings 16 were running on loss. In West
Bengal, it was reported in the press yesterday, (hat the performance of the
State public sector during 1987-83 was dismal. Barring the great Eastern
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and the Housing Board, all other public sector units incurred huge losses
Juring the year. The situation in most of the other States is no better.

Problems of the Public Undertakings :

The public enterprises face many problems which account for their poor
performance:

(a) The most important difficulties have been the problems of
management. There has been rigid control by government
departments. Deputed L. A.S. Officers or Retired Army
personnel have been the managers. Management have been
bureaucratic as predicted by John Mathai. Management has
not been professionalised.

(b) There is conflict between the principles of public account-
ablity and autonomy. So far there is less of autonomy and
more of ministerial control. There are the Parliamentary
Committee on public Enterprises and Bureau of Public
Enterprises. The Bureau howeveris rendering useful
service in co-ordinating and evaluating the activities of the
enterprises.

(¢) There are inefficient inventory and materials, management,
inefficient project management, defective feasibility reports,
delay in choice of technology, in clearance regarding
collaboration arrangements and finalisation of orders for
equipments.

(d) Inefficient financial managment, over capitalisation, low
return on equity capital.

(e) Inspite of the guidelines of 1968, in actual pricing there are
varieties of approach. Under a system of price control of
petrol, cement, fertilizers etc. A common price for all units
1s entorced. The covering of costs often leads to covering of
inetficiency.

In case of enterprises selling praducts mainly to the
Central Govt. and public enterprises like B H E L and
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Telephone Industries etc., prices ate determined by negotiation

between the producers’ and consumers’ departments. The
surplus products are sold at competitive prices in the

market. Enterprises selling pr ducts in the internationl mar-
ket sell in international competitive conditions and others

operating in open don'estic market follow the market prices.
There are also the systems of dual pricing in many products
like steel, cement and others.

(f) There are also labour problems, delay in receipt of materials
ahd components, non-avaiiability of power, normal break
down, lack of demand and hundred and one other problems.

These .problems have come to the notice of the Govren-
ment as early as the sixtieS Mrs. Gandhi mentioned in 1966
June in her inaugural address at the Round Table Discussion
on the Role of the public seco r in New Delhi, “Many of
the difficulties of the public sector belong to the gestation
period, faulty planning with regard to the concept of size,
location, raw materials design, choice of processes, equipment
and personnel, contractual arrangements, supervision, co-
ordination etc. have resulted in cost escalation and delay,
Over capitalisation, over staffing, incidentally adding to the
township costs, inadequate work study, lack of delegation of
power, the application of Secretariat codes and procedures
to commercial undertaking, faulty svstem of financial control
and audit and the lack of well thought out personnel policy,
constitute another set of problems. The poor programming
of orders, pricing policies, quality and cost controls, research
and design development and the structure of management are
other factors which need looking into. Labour relations have
not always been satisfactory. There is yet to be a satisfactoay
reconciliation between autonomy and accountability.”

These difficulties still continue. The Govt. are adding further problems
by taking over sick industries due to political pressure. The pressure
is still continuing to take over sick cotton, jute, sugar aud paper mills
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and pottery industries etc. It is a peculiar situation that there is pressure
for taking over sick private industries by the government, while it is
handing over sick public enterprises to private agencies. Taking over sick
industries do not conform to the original objectives of public enterprises.
Too much of expansion of the public sector particularly to consumers’
industries without managerial capability is also unsound.

Secondly, Government is deviating from business principles and its
own guide lines in appointments and transfers of managers and .chief
executives and in the formation of Boards of Directors. There isa lot of
political patronage and interference in these things, Many top posts are
being kept vacant for long periods. Monopoly products of public enter-
prises are being used for taxing the people and cover deficits in the budgets.
Inefficiency, corruption, mismanagement and lack of co-ordination are
escalating the costs which are being passed on to the censumers through

pricing.

The government is still grouping for the policies to be followed about
the public enterprises which would make them viable. The declaration of
the Prime Minister in the N. D. C. meeting on 19th March that ‘the public
sector would make up for the short falls in the resources for the plan
through improved efficiency, productivity and profitability does not - seem
to be warranted in light of the previous experience and present situation.
The issue of the privatisation of the public enterprises for better and
profitable management is being debated now. But the major part of the
public enterprises both Central and State represents social and economic
infrastructure. It is not possible to privatise them, Privatisation may be
thought of in case of public enterprises which produce consumers’ commo-
dities. But management of private enterprises is not necessarily always
efficient, otherwise there would not b hundreds of sick Targe industries.
Many large private industries are also being sustaind by Government
subsidies. Privatisation of public enterprises would lead to furrher
concentration of economic power, the avoidance of which is one of
the major objectives of expansion of the public secror. Privatisation is not
a solution of the problem of mismanagement and loss of the public enter-
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prises. Rationalisation and modernisation of thc public enterprises and
rectification of the Government policies which are known to be causing
difficulties in the public sector- enterprises is more desirable. There is sus-
picion now in the minds of a section of the public that some big enterprises
in the.public sector might be handed over by the government to big busi-
ness houses in India which are having collaborations with multinationals.
Such suspicions iu the minds of the-public should be removed as quickly as
possible. In the context of the Indian economy, the pivotal role of the
public sector enterprises is inevitable. Efforts should be directed to make
them more viable than to privatise them.



Administered Price And Its Problems
Dr. K. M. Patnaik

Gardner Ackley defines administered price as that set by a seller-
or buyer-and maintained unchanged for a considerable period, rather than
being determined like prices of wheat or cotton or General Motors shares
by continuons bid and offer.% It refers to a price fixed unila’gerally by a
producer withrut immediate regard to the state of effective demand. In
other words, it is a price set hy the supplier, the demand side of the
picture being given relatively Ilittle attention.

Ia its origin, administered pricing is closely related to a situation
of oligopoly. Fewness of sellers in oligopoly leads to close interdependence,
which makes the demand curve indeterminate. Consequently, the pattern
of pricing followed in oligopoly becomes different from that found under
conditions of competetition, monopoly and monopolistic competition. In
this regard, empirical research, starting with the Oxford studies on the
price Mechanism (Wilson and P. W. S. Andrews, ed. 1951), shows that
full cost or average cost pricing represents how the typicsl busiressman
actually fixes the selling price of his product. Full cost or Average cost
Pricing theory rests on statements made by businessman or on questionna-
ires filled up by the latter The essential points and assumptions of this
theory are as follows :

.

(i) “the price which a business will normally quote for a particular
product will equal the estimated average direct costs of production plus a
costing margin.”’ Average direct costs here refer to -what we generally
call as average variable costs Costing margin refers to what in the litera-
ture of Economics is called as markup. Average direct costs will tend to
be a horizontal straight line over a part of its length if the prices of
the direct cost factors ara given.

—

% Gardner Ackley, Macroeconomic Theory, p.440.
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(ii) “The costing-margin will normally tend to cover the costs of the
indirect factors of production {inputs) and provide a normal level of net
profit, lyyking at the industry as a whole”. Once this costing-margin or
mark-up is chosen, it will remain constant. given the orginisation of the
individual firm and its output. 1t will te:d to vary, however, with any
permsnent changes in'the prices «{ the indirect factors of prcductmn which
refers to what is generally known as fix 2d costs.

(iii) “Given the prices of the direct f{actors of production price will
tend to remain unchinged, whatever the level of outputs”. '

(iv) At that price, the business will have a more or less clear'y defined
market and will sell the amount which its castomers cemand from it™.

Th:se features of full cost pricing constitute the basis of administ-
ered pricing which is the practice foll 'wed ina situstion of oligopoly.
Administered pricing method may be illustrated as in Fig. 1.

y The method of pric-
P ing followed by all price
o P makers has been illust-
= < \ﬁ ML Ac rated in Fig. 1. On the
T:':o « basis of the first assump-
8 tion of full cost pricing,
W explained above, the
- ¢ L ‘\_\ average direct cost curve
?: B ( and the MC curve )
'?: MR would be a horizontal
Q. straight line over a part
of its length. If indirect
% costs are taken as fixed
costs, these along with

0

M . .
g the net profit which the
Q;ﬂf :;!'a'ig firm hopes to get will

amount to a fixed sum of
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money. This sum divided by some outpu? will give the absolute amount
of the costing--margin or markup. This output might be either a percentage
of capacity output or the output sold in the preceding production period

or the average of realised sales over a number of past production periods,
or the:mean output that the firm expects to sell ina future period. It is
assumed that the firm chooses the output OM. Its selling price per unit
will therefore be equal to ML plus the markup LP, or MP.

Having expl ined the way in which administered prices are
datermined in the case of industrial products, let us turn now to
the same  problem relating to agricultural commodites.
The prices of major agricultural com modities in India like wheat,
rice and cotton are fixed and maintained on a cost plus basis by
price support operations of the government. The support: levels below
which farm prices are prevented from falling are determined by an elabo-
rate formula which compares the prices of products which farmers sell
with the prices that farmers must pay for products which they buy. The
ratio of farm prices to the prices farmers must pay is related to the corre-
sponding ratio prevailing during a given base period. The parity price for
any commodity is that price which will provide a unit of tne commodity
the same purchasing power in terms of things the former buys as thit it had
in the base period. On this basis, a floor is fixed below which the prices of
agricultural products can fell only slightly. The Food Corporation of India
can make direct purchases by entering the market for the particular agri-
cultural product at the support price. The fact that food stocks were of the
order of 23 million tons during 1987-88 in India shows that government is
being forced to purchase stocks of food-grains on account of support prices
being higher than the equilibrium market price. If the support price is set
above the equilibrium level, the problem of surplus disposal tends to arise.
This may-be explained with the help of Fig.2.
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Y . In Fig. 2. the curve DD’

g\ $ Iepresents the . totul private

N demand for a particular agricul-

> » tural cormodity at all possible

prices. S§’ represents  the

- N short-run supply ‘curve. Given

- r ~o §he Operation of the free market

/ \ ~. d’ forces, the price of the c¢o nmo-

R dity would be OP. This is the

, equilibrium or free market price,

2 The support price is, however,

ON. At this brice, private

S 4 g buyers will demand only -NR
(e}

. Quantity. Farmers at thjs price
Q“m”ltly will like to sell an amount NT
CFEg- 2) in the market. The government
will be required to purchase the amount of difference between the quantity

people want to buy and the quantity farmers want to sell, i. e, RT. There-

fore, government will incur a total cost equal to the area RLMT. The tota]
income of the farmers is shown by the area ONTM in Fig, 2.

Prece
#~

The Government faces problems -to dispose off the surplus
commodities purchased. Obviously, it cannot sell the surplus in competi-
tion with the farmers in the domestic market, for this would drive the
price down to ME in Fig.2. It cannot give the surplus away ‘to domestic
consumers: as this would also tend to affect prices by shifting the market
demind curve to the left. Therefore, in our country, a system of dual
pricing remains in vogue —the free market price and the controlled price.
The stock purchased by government is sold at a lower price than the mar-
ket price to urban consumers .on the basis of a system of rationing, . This
does not necessarily benefit only the poorer consumers; they share the
benefit along with the affluent classes. The Central Government incurs an

expenditure of roughly Rs 2 000 crores per year on this accounts, excluding
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the interest charges piyable for borrowing these funds.

Another way in which the surplus commodities purchased by
government might be disposed off is by storing them until equilibrium
prices rise above the support level and reselling them in the normal dome-
stic market. Sh uld demand rise to dd’ in Fig. 2 the Government would
be able to sell the previously accumlated surpluses. This would be the
case in a situition of drought, as experienced by us during 1987 88.

If surppo t prices are set permanently above equilibrium prices, as
has happened in India. problems of surplus purchas®, storage and disposal
become acute, putting a greit financial burden on the government. More
over. as Prof. S. Chakravarty his pointed out. ‘ the introduction of a price
supp-rt policy on a fairly remunerative basis, initially for wheat and later
for other crops, introdiiced a downward rigidity in agricultutal prices : it
was no longer possible to assert that agricultural prices were merely a
matter of supply and demand, as they became part of the wider political
process” (%) In other words, if pricing of agricultural ccmmodities becomes
administered, the same conforms to the oligopolistic pattern. Agricultural
support prices also contributed to the inflationary race. In this connection
G. Acklay mentions that, “if we have agricultural prices supported at
some percentage of parity, this only adds to the inflationary race”, parti
—cularly because the parity index assumes that farmers should receive 100
per cent of the gains that occur in-agricultural productivity. (1)

The relationship between the ability to administer prices, i.e. market
power; and inflaticn may now be analysed. In India, there ar: four catege
ories of goods and services, droduced by both the public and private sectors,
whose prices are fuliy or partially administerad by the Government of India.
They ar material inputs such as steel, fértiliser, petroleum products cement,
aluminum, paper etc. Infrastructurl services such as railway transport and
communication; consumption goods suca as rice, wheat, coarse grain, sugar,
edible oilsand essential drugs; and support prices for pulses, oilseeds,

% S. Chakravarty, “Development Planning: The Indian Experience”,
P.25-26

T. G. Ackley, Macroeconomic Theory, p.454
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cotton, jute, sugarcahe; Tubber etc. A 'brochure published by the planning <

Department of the Government.of Karnataka, mentions that the -administ-
ered prices rose-at an annual average rate of 12:4 :per..cent from:1970-71 to

1985-86, compzred t0'8.3 per cent for others: It also points out that. the

administered prices, instead of being an.irstrumentto contain -inflation and
promaote investment, have been utilised to raise resources:for : plan 'invest-

ment, instead of resorting to,taxation,. Therefore, the Karnatak Govern-:
ment ccnsiders that the increases in the

‘administered prices have . become
the prime mover of inflation in India..

‘A lot of other studies have been made in India about the.: inflation-
ary,impact of administered price increases:: Price:. response « elasticities: for
changes in administered-prices of : some: commodities: have been " analysed:
A recent paper-on this.topic worth. mentioning is ‘inflationary Implications
of Resource  Mobilisation :through Administered  Price Increases”,
Shikha-Jha and Sudipto.Mundle, published in

Weekly”, August 15, 1987. This paper analyses the. intlationary impact of,

the increase in the administered prices of nine selected commodity - groups, -

i; e., crude oil.and . gas, petroleeum preducts, coal and. lignite, electricity,
fe1t1hsers, cement,.iron and steel, non-ferrous metals and rail transport,
services. The paper comes to the conclusion that for the period 1970-71
to 1983-84, the first round impact of these nine ad ministered price incre-

ases 'zccounted for around 50 per cent of the general inflation of th1s‘
pcrlocl,, while the total impact of these administered price Increases aecou-

nted for around 61 %. The Finance Ministry has also made estimates of,
the inflationary impact of the hike in administered prices. for the perlod
1970-71 to 1985-86 and it comes to the conclusion that it was areund 249,
Thus,. there is considerable diversity in the estimates made. But the general
feeling these estimates have given rise to is that the villain of the piece is
the increase in the administered prices. This point needs examination .'on

the basis of the relevant theoretical framework  particularly when the
statistical estimates vary so widely.

The relevant theory of inflationt in this context is the theory of
f‘markup inflation”, first'advanced' by F. D. Holzman and later expanded
by Gardner Ackley This theory:explains the nature ‘of the inflationary

i

by

“Economic -and . Pol1t1ca1_



(24)
process in a situation of administered prices and wages. e

The theory mentions that most sales by the average business firm are
made to another business firm. If a firm pushes up its price in order to
preserve its desired markup, this raises the costs of other firms, which, in
turn, raise their prices. This increases the costs of other firms, including
perhaps the initial firm and the chain reaction goes on. Some of the sales
of these firms are also made to consumers. This raises the cost of living
and causes wage costs to move up. The spiral is then intensified. Even if
the markups applied by business and labour produce the inflationary spiral,
a gradual improvement of - efficiency and productivity might eventually
bring the spiral to an end. For a rise in efficiency means that a rise in wage
rates ot prices of purchased products or materials produces a small rise in
labour and material costs. Thus markup increases which were initially
inconsistent with stable prices can become consistent with stability through
the growth of productivity But this good result would be lost if each
party to the game tried to appropriate the g‘ain"sﬂof rising productivity.
through expausion of their markups. If labour and business collectively
attempt to ta ke more than 100 per cent of the productivity gain, the spiral
would continue indefinitely. This is the crux of the matter.

So far it has been assumed that business firms apply a fixed markup
to costs. But they do not really do so and this is precisely where total
demand becomes relevant to an analysis of the prices level. At this point,
Ackley advances two hypctheses that enrich his markup infiation theory.
In the first place, he points out that the average level of markups used by
business firms tends to rise as total demand increases and to fall as demand
declines: Secondly, the markup that labour unions apply to the cost of living
in setting their wage-rate demands also tends to rise and fall as the volume
of employment rises and falls. These two assumptions injected into the
theory make the latter a more fruitful tool. Itindicates why inflationary
difficulties become more intense as total demand increases. These two
modifications also provide the theory elements both of the demand and cost
inflation theories.

G. Ackly rightly points out that too much of our thinking about
inflation has concentrated on how it starts tather than with how it
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proceeds. Inflation might start with an initial autonomous increase either
in business or labour markups. It might also start from an increase in
aggregate dewand which directly alfected some of the flexible, market
determined prices. Whatever the cause of its origin, the inflationary process
involves. the interaction of demand and markup elements. In other words,
inflation may originate on the supply side, but it cannot be sustained
unless demand and money income increase. Therefore, defici® financing
leading to increased aggregate demand encourages the cost push factors to
play havoc with the process. Pure cost-push factors cannot bring about a
sustained inflationary process. This is illustrated in Fig. 3.

v : In Fig. 3, the economy
\\ is at its full employment

. output M with the corr-

’\‘*«-m E ‘ esponding price level at

“ i~ 43 PlL. This diagram illust-

\\ / rotes that an inflationary
P kuenn §>‘\~

A\t A L process may begin on the
i \\ E" Yo supply side, but it will
. not persist unless there
is increase Iin aggregate
1A demand. Let us suppcse
h a cost inflation isinitiated,
resulting in the supply
function moving upward
y# from S1 to S2. with no
change in demand and no
00‘{50@ change in the money
. income level of Y1, output
{Fe3- 3) will decrease from M to

srree Lewvel
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M1 and the price level will go up from P1to P2. Another {upward move-
ment in the supply function to S3 will cut output still further to M2 and
raise the price level to P3. To the extent an inflationary rise in price level
occurs in this way, the phenomenon may be ~described as cost-push
inflation.
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In the absence of an inctease in demand and the level of income,
cost inflation of this type would mean smaller production and greater
unemployment. Sooner or later this must limit any inflationary prccess
that depends on changes on the supply side alone. In view of this, a hike
in administered prices cannot be the prime mover of inflation in India, as
the brechure of the Karnataka Govt. would want us to believe.

The prime mover of inflation will always be an increase in aggregate
denan d. To understand this, let us assume that with output M (Fig. 3),
there is increase in aggregate demand on accunt of a rise in the level of
income from Y1 to Y2 when the aggregate supply curve moves from Sl to
S2. The price level now goes up from A to E. It can be seen from the
diagram that the process of inflation would become sustained with aggregate
demand moving up.

The mere fact that both business and labour set their prices on the
basis of a markup over costs, with the aim of getting a part of the gains of
rising productivity, does not inevitably lead to inflation. 1f results in
inflation only if the markups are inconsistent, le., ifione or both f the
markups is too high. How can we judge whether the e¢lement of markup in
the administered prices is too high ¢ We would have had a standard for
this judgement’ as G. Acklay points out, if all industries were organised in
accordance with the model of pure and perfect competition. But in
actuality they are not so organised. and even if they are so organised, the
markups which purely competitive sellers are able to apply to their costs
would provide profit margins quite insuificient for the massive reinvestment
required which is so important to economic growth and the vast expendi-
tures on research and development which are crucial to economic progress.
But with all this, it cannot be taken for granted that business markups are
necessarily correct and above examination.

It is in the light of these theor tical under pinnings that one has to
judge the utility of the statistical findings, mentioned earlier, in explain-
ing the inflationary process in India. One statistical finding is that the
administered price hikes of nine commodity groups have accounted for
nearly 61 per cent of the general inflation in India during the period
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1970-71 to 1983-84, and the government claiming that all administered
price increases have contributed only 24 per cent to total inflation over
the period 1970-71 to 1985-86. These data do not indicate whether the rise
in the administered prices of the products of public sector industries has
been due to increased markups or entirely on account of increase in direct
costs or variable costs. For, if the rise in these administered prices is not
attributable to increased ‘markups. In connection with the pre-budget
increase in some administered prices with an expected annual flow of
revenue of Rs. 2000 crores or more, the bhiinister of State for Finance, Sri
B. K. Gadhvi pointed out on the 16th March, 1988 in the Parliament that
this was necessary to meet the increased cost of production and to check
the losses of public sector enterprises. The clarification made by the Hon’
ble Minister is not helpful on account of two reasons. First, he did not
clarify whether the hike was necessary to cover increased direct costs or
increased indirect costse Second, he did not clarify how the public sector
industries would ni-et their obligation of additional resource mobilisation
to finance the Seventh Plan if the hike was not intended to earn additional
revenue but to avoid loss. Therefore his statement does not conform to
the assumption ¢f the theory of markup inflation that the average level of
markups used by business firms tends to go up as total demand increases.

Let vs new summarise how the inflationary process goes on in an
environment of administered prices and wages, as explained by the theory
of markup inflation. The engine of inflation as ¢nvisaged in this theory is
a struggle between labour and business to preserve levels of return and
obtain gains in return that cannot be acommodated out of the national
inccme. It is as if the two parties are demanding shares of the national
income that and up to more than 100 per cent of the total national in-
come. The attempt of each party to get its desired ‘‘fair share’” produces
only an ind:finite inflationary race. The goal of business is to have a
“fair” markup over costs. When firms raise their prices, spokesman, in the
case af public sector concerns being the minister of State for finance, points
out very innocently-that it only reflects a rise in their costs. The impli-
cation here is very clear, the passing on of cost increases to buyers, i.e.the
preservation of a markup, is to be taken as the normal and obvious stadard
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by whicn the propriety of a price change should be judged. Labour also
doesthe same thing. When it demands higher wages, it points out that it is
just a demand to protect its cost of Iiving against erosion from higner
prices, and get a far share of the gains of rising productivity. Thus the
abil ty of these groups to pass on cost increases including markups by corres-
ponding price hikes even though the demand for their preduct or service
does not change is the essence of administered-price theory whose other
names are mirket power theory and markup inflation theory.%

]

%, C. E. Ferguson and Juanita M. Kreps, “Principles of Economics” Second
Edition, p. 707
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The Americans launched their war of independence against Britain
raisicg the slogan, “no taxition without representation’’. But in our
country the elected representatives of the people are being ignored even
when mon-y matters are involved ~This action of the Govt. can only be
interpreted as the continuation of the policy it has beeh pursuing since
long for mopping up of additional resources through hike in administered
and other prices, so that Parliament will have no opportunity to discuss the
justification of the same. Even if there is a discussion Psrliament can do
little since the hike in prices has been a fait accompli.

According to tne Seventh Plan estimates, public sector enterprises
in manufacturing, frading, financing, power snd transport are to contribute
Rs.59,000 creres to the financing of the Public Sector Plan outlay of
Rs.180,000 crores (32.8% as against 16.8% in the VI Plan). Of this, Central
Enterprises Share is placed at Rs.51,700 crores or 52.1%0f Central ‘Plan
Outlay. There would be a substantial shortfall of say Rs.1,50 00 crores in
¢! is source of funding for the plan. The cuoice of instruments for financing
a given step up'in Plan investment boils down to raising the surpluses of
the public enterprises or financing it through budgetary support which
implies deficit financing. But a budget with a stiff dose of taxation could
not have helped the Government to raise larger resources.

There are two ways of raising the surpluses of the public sector
enterprises, i.c., improvements in operational efficiency and raising the
administered prices of the products and services. Explicit choice of admini-
stered prices in this connection involves a further judgm:nt regarding
stringent limits on efficiency improvements. To quote Dr. Manmohan
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Singh “there was no’”> Magic solution for increasing the efficiency of the
public Sector enterprises and that it was not something that could be done
overnight and was bound to be a gradual process. Cansequently, the
Public Sector in india had no alternative but to pass on increases in costs
of production to consumers through increases ih admininistered prices,

1

Resource moblisation through administered pricing :

It is well established that intra-public sector purchases of products
and services whose prices are administered are quite significant. For exam-
ple, it is reported that 40% cf the total petrol consumption takes place
within the Public Sector. Consequently, if one administered price is
reised, a part of the total revenue accruing from this measure would be
coming from other users within the Public Sector. This may be illustrated
by reference to the revenue implications of the hike in the prices of
petroleum products which will raise some additional resources. Simultane-
ously, consequent upon the hike in the price of aviation fuel, the operating
costs of the Indian Airlines would go up. Similarly, the operating costs of
the Railways are exp-cted to rise on acccunt of ciesel price hike and on
account of the coal price hike. The hike in coal prices brings to the fore
one facet of the Centre-State question as well. Thus an increase in coal
prices by the Centre raises the operating costs of the State Electricity
Boards ( S.E. B S.) pushing them deeper in the'red. In this case S. E. Bs
have to raise electricity rates simply to cover the rise in costs occasioned
by the hike in coal prices.

Thus if we consider the public Sector as a whole including the
State-level public sector enterprises, the net revenue accruing to the public
sector by an act of raising the administered prices of one public sector
product or service will be lower than the additional revenue accruing to
the particular Public Sector enterprise, the price of whose produet or
service had been raised in the first instance Iha situation where the
administerrd prices of several products are raised simultaneously, with the
product of one enterprise entering as an input into another enterprise, a
simple aggregation of revenue accruals to these enterprises each taken
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separately would result in a substantial over-estimation of the net accrual
of additional resources for the public sector as a whole.

In this case one can find two major complications.

First: One public sector enterprise raises its investment by a given
nominal amount by increasing its ad ministered price and other public sector
enterprises adjust to this situation. In practice, several public sector enter-
prises may simultaneously or in a quick succession raise the administered
prices of their productsin order to finance a step up in their planned
nominal investment outlays.

Secondly, There is the inter-industrial inter-dependence between
the public and the private sector enterprises. This can introduce cost-push
feed back links from the private sector enterprises (affected by the initial
and consequent price hike ) back into the public sector enterprises.

111

Price Impact :

Increases in administered prices transmit their impact through cost-
push effects. In this context it is important to distinguish betwecn initial
effect or impact-effect and total impact which would emerge witha
tire lag.

The measurement of the impact effect is crucially governed by the
choice of the price index and the weight of the commodities and services
subject to administered prices in the chesen price index. Thus, for example,
if the wholessie price index (W P I) is used to measure the price conse-
quence hikes in railway fares and freight charges and in passenger faresin
public sector road transport services, it will have a zero impact effect
simply because these do not figure at all to W. P. I. Similarly, the impact
effect of hikes in the controlled prices of rice, wheat, sugar etc. supplied
through the public distribution system (P D S) on (W P I) would be zero
since the issue prices operative in the (P D S) are treated as retail prices
not enterivg the domain of (W P I). The hikes in the issue prices of
rationed commodities sold through the (P D S) will, however be reflected
in the consumer price indices (C P I)
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From Table-1, it is evident that the increase in the index of essential
wage goods was 8. 9% during 1984-85. The Industrial Raw materials group
by recording a fall of 12.2% in contrast to an incrrase of 33.5%during
1975-76 brought down the severity of the inflationary pressures in the
economy. Commodities subject to price control (admini-tered price) rose
by 10. 3% during 1934 85 comp.ired to 8.8% only in 1975-76. This group
consists of petroleum crude, coal mining. mineral cil, iron group and
cement. Rising up of prices of mineral oils and iron and steel was mainly
responsible for the above trend. In the other commodities greup consisting
of cotton textiles, there is a rise of 3 2% which seems to be very negligible.
It is due to the decline in prices ¢f jute textiles

The contribution of essential commodities and of administered
price commodities to the general price index steadily increased from one
decade to the next. The weighted contrbution of essential commodities rose
from 21% in 955-65t0 2.% in .965-75 and then jumped to 36%
1975-85

The commodities whose prices are administereted have exerted a
growing influence on the general price level. The contribution of this
group rose from 9% in 1955 65 to 18% in 1965-75 and further sharply to
29% in 1975-85. Commodities which come under the group are coal, mine
-ral cils, electricity, cement. fertilisers and non-ferrous metals. Except
fertiliser all other commodities recorded almost a double digit growth rate
during the decade

Normzily, commedity prices are fixed by average cost and marginal
cost concept being a micro-affair and as such are not very much actual
cost oriented. On the other hand, administered prices are based on recomm-
endations of tne Bureau of Industrial Costs and Prices (BICP), Agricultural
Prices Commission (APC) and a few other statutory bodies. The working
formula for the purpose is to consider acruai costs ‘of preduction, remune-
rative rate of return on capital and some allowances or disallowances for
such policy factors as inter-regional and inter-sectoral growth and parity.
In practice, ‘however, the BICP has to base its study on samples of cost
return obtained from all types of units with appropriate weighting
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structure, but in the absence of any statutory binding such data furnishing
are not compulsory for all units and the tragedy is that hardly any return
is obtained from the more efficient units. Thus cost is estimated on a simple
avarage basis where the rule of thumb mostly prevails with an inherent
upward bias. This over estimation again is easily reflected in a higher
recommended price than what is warranted. This further precipitates a
cascading effect on the cost structure turough inter-unit and inter indu-

stry interaction, since all the indices ate not equally ‘efticient. Two
immediate adverse effects follow !

(a) First, profic margins of relatively effecient units are un-duly inflated.

(b) Secondly, inefficient units in the public sector secure a longer lease
of life because of the protection given to them through steep irrational
increases in administered prices.

Public sector industries enjoy both subsidies and Government protection
which present a typical situation where short term benefit can be obtained
through an increase in administered prices. But such inexpediencies have
today generated a creeping inflationary trend which we are still battling
against. ‘

The result of the whole price is that it critically helps a mushroom
breed of the most onefficient units which should be clased immedietely in
the greater interest of the economy. And for subsidising all these Ioss
making units, the non-plan expenditure is mounting.

v

Summing up the whole issue it becomes evident that the need for
raising resources remains an imperative ohe at any point of time. Two
things have to be observed as ground rules.

(i) The first is the maintenance of a code, meaning thereby that there
should be reasoned conduct in administering the causes and the course
of price rise, the timing and an awareness on the part of the public as
well as the concerned link with the user industries. In all fairness,
budgeting by stages has to be avoided at all costs.
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(i) Secondly, as en interim solution to growing resource crunch particular-
1y when heavy subsidies are being provided to least efficient units in
the public sectar and costly resources are being frittered away resulting
a thinning of the over-all resource position in the economy. @

i In a speech at the forum of Financial Writers Seminar on Public
Sector, Late Prof. L. K. Jha said, “1 am wholly opposed to raising Public
Sector Prices as a means of additional resources mobilisation. The better
way to achieve the abjective would be to levy an excise.”

.
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TABLE II

Compoupd Annual Growth Rate of Wholesale Price Index. €Pér's'ent)

Weight  1955-65  1965-75  1975-85

All Commodities 100000 61 8.6 81
(1) Essential Consumer arti_les 407.56, 3.9 8.2 7.9
() Industrial Raw Materials  112.06 - 5.9 6.8 7.8
(3) Administered Prices 156.67 4.5 11.2 10.4
(4) Manufqgturers 323.11 8.1 8.4 7.1

Source—Lower Inflation Rate Brings Little Relief to People— By
a special correspondence. EP.W-Vol.XXI, Nos. 10 & 11
' March 8-15, 1986 p-424. ’ 3
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Ia India the level of prices does not always reflect the interaction
of free market forces. A large part of the market is influenced and regu-
lated by Government action. The State has a vast measure of control
over the agricultural as well as industrial sectors. In both the sectors
prices of a large number of products arc administered prices. These are
controlled, regulated and determined by the Government. These prices
again may be fully or partlally administered or may be subjected to diffe-
rent forms of voluntary and other measures of control.

In the agricultual sector, the Government manipulatd and make
upward revisions in the minimum suppo-t prices and ‘procurement prices
of major agricujtural commodities such as, paddy, wheat, pulses, oil seeds,
cotton, sugar cane for sugar mills, jute, cofee, rubber, cardamom and also
coatse cereals likc jowar, bajra, maize, ragi etc. Such revisions are made
on the recommendation of the Commission for Agricultural costs and
prices (formerly designated as Agricultural Prices Commission). The admi-
nistered price policy of agricultural products is sguided by the objectives of
providing remunerative prices to the farmers, to facilitate procurement, to
bring about requisite inter-crop parity While fixing such prices the
changes in input costs, the terms of trade between agriculture and other
sectors of the econpomy etc. are also taken into account.

Besides, prices of a number of other commodities and services such
as pe_troleun_products, coal, iron and steel, alunmunnium, cement electricity
and railways ctc: are fixed by Government. Administered pricing policy
is guided by wider social goals and not merely profit maximisation. The
objective is to optimise allocation of resoutces. When the product isa
public sector - output,, fixation of administered price, becomes much more
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complicated. While ensuring viability of the Public Sector Units, the
issue would be how to reward efficiency and punish inefficiency. Similarly,
in a mixed economy like ours, public sector products could neither be
under-priced, providing unnecessary subsidy to the private sector nor be
over-priced, inflicting hardship on the consumers.

OBJECTIVES OF ADMINISTERED PRICES

Some of the specific objectives of administered price policy are :

a) Raising resources for economic development; 2

b) Smooth supply of essential commodities to the poorer sections of
society at affordable prices;

¢) Contain inflatinn;

d) Stable pricing of industrial inputs;

e) Ensure remunerative prices for the cultivators;

f) Evolve an appropriate pricing strategy for the public sector enter-

prises, for making them self-reliant;
g) Control and regulate the consumption of specific commodities,

The Controversy :

In the recent years the issue of administered pricing has led toga
great controversy. As a result, the former Union Finance Minister, Mr.
V. P. Singh, presented a dicussion paper on administered price policy to
Parliament in the Monsoon Session of 1985. This paper while excluding
agricultural prices and railway freights and passenger fares, explains the
impact of administered prices on inflation. It also analyses the policy
issues involved in determining administered price policy.

In the Seventh Plan, the public sector was required to generate
substantial resources for tinancing it. But there has occurred a severe set
back in resource mobilisation from the public sector. As against 53 perceht
contribution of the public sector for Plan investment, the actual contri-
bution so for has been 37 per cent. The long term Fiscal policy had proje-
cted that public sector saving was expected to go up from about 25 percent
in 1985-86 to as much as 43 percent in 1989-90, Because of the huge growth
of non-plan expenditure, almost this entire amount is to be financed from
the surpluses of public sector undertakings ¢ PSU ). Two methods are




(399

available for raising the surpluses of PSUs  The Seventh Plan document
refers to improvements in pr oductivity and reduction in costs as a crucial
meth 'd for generating surpluses. But the authorities now admit that there
are no “‘magic soulutions’’ to improve operational efficiency of PSUs
oversight. Consequently, the only pith open to the Government was ta
increase administered prices of Public Sector output.

EFFECTS OF ADMINISTERED PRICING :
The recent adhoc increases in administered prices of a wide range

of commoditics such as edible oils, sugar, coal, steel, petrol etc. without
any apparent princinciple, have led to far reaching conseduences.

The most crucial effect of the hikes in admnistered prices has been
the spiralling of the prices. The Public Sector plays a dominant role in
the Indian Economy. It controls crucial sectors like infrastructure and
energy etc. So the impact of it’s pricing plicy is of great significance. Of-
cours it may be argued that resource mobilisation through increase in
administered prices would imply less of deficit financing and so less. of
inflationary impact on the econmy. However, the contribution of some
spec fic administered price increases on the general price level is quite
large. Commodities like steel, coal, etc are crucial inputs with high
forward linkages. The industries which use these inputs will find their
costs going up. If the higher costs are internally absorbed, the internal
resources position of these industries will deteriorate. If this increased cost

is passed o in the form of higher prices of = their output, this would start
a cost-price sprial.

An increase in administered prices will have both direct and indirect
effects on the general level of prices. The effects again will not be limited
to a single round, rather it will cause round by round effects.

Price situation at present remains serious. The wholesale price index
(WPI) for January 1988 at 415. 0 has gone up by 9.'9. percent over the
index for the corresponding month of 1987. The effects of the present

hikes in administered prices are likely to put further pressure on the prices.

Of course, according to the Hon’ ble Minister of State for Finance, the
- contribution of the items whose prices have been recently raised , such as
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coal, steel, levy sugar and petroleum priducts-to the wholesale price index
was just O 55 percent.

Several studies hive been made in th> recent years to measure the
impact of'administered prices on inflation. According to the Finauce
Minister Discussion paper on administered prices, the contributions of all
administered increases to total inflation during the period 1970-71 to
1985-86 was about 24 perc nt. According to a RBI study during the 14
years period from 1970-71 to 1983-84, the administered prices contributed
about 30 percent of increase in wholesale prices. According to another
estimate the first round impact of only nine important price administered
commodities to total inflation, during 1970-71 to 1985-86 was more
than 50 percent. The total impact of all administered pric's should be
much larger.

Thus administered pricing appears to act at cross purposes with the
cherished ide:ls of promoting monetary stability and pursumg anti-infla-
tionary policies of growth.

In this connection. one may examine the effects of the recent hike
of steel prices on the economy. After the recent hike in steel prices, steel
is said to have become the costliest raw material in the world today. The
increase in the prices of steel items will increase construction cost. Project
costs will increase in all round. Because of an increase in the prices of
steel rails, the Railways will also seek to cover the cost through freight
adjustment. As correctives are made .through increises in ad. ministered
prices, a fresh round of cost increases will take place.

A rise in the price of steel is likely to aggravate the recessionary
tendencies in certain industries. Particularly the engineering industry has
been hit hard. Prices of essential raw materials like pig iron plates, billets,
bars and rods, G.P.sheets, H. R. coils, C. R. coils and sheets used by every
engineering unit in one form or the other have been increased, ranging
from Rs.500 to Rs.1450 per ton. The market prices of these items will be
still higher, when the corresponding increase in sales tax and octroi amoun-
ting to 5.5% is'taken into account,

Virtually every sector of the economy depends directly or indirectly
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on steel. Higher steel prices would
the various sectrs of the cconomy.

3. An important aspect <f the cperation of administered price policy
is that there is no definite rattern in the hike in such prices. The decisions
of raising the prices particularly in respect of the extent of rise, frequency,
timing etc, are not based on scientific principies. Such decisions are often
adhoc and arbitrary in nature

inevitably have cascading effect on

This may be obsesved in many cases. In between 1976-85, the annual
average incresse in the price of coment was about 10. 3 percent. But in
some patticular years, the hike has been quite high, as in 1981-82, when

the cement. Prices were raised by 41 percent. Besides, up to 19833, very

often several revisions have been brought about within a single year.

Similarly, in case of certain items of iron and steel, in between 1975 and
1985, the annual average increise in the prices ranged between 13 to 18.5
percent. But in certain years, the hike was quite substantial. Thus
during a single year-Avnril 1979 to April 1980-the prices of structurals
were raised by 75 percent, those' of plates by 80 percent and bars and
rods by 50 percent. in some years there were 2 or 3 revisions in the prices
of these items. During 1975-83, the prices of coal have been nearly
trebled. The average annual rate of rise in coal price was 12%, but in
certain years. the price rise hus been quite stesp. 1n between 1979-8l, the
price of coal increased by 100%. The same thiag happened -with reference
to petroleum products, newsprint. aluminium and : railway freight rates.

Administered prices have rightly been criticised as ‘“‘taxation. by bits and
pieces”.

4. According to an estimate, the rate of increase in prices of
administered commodities was about 50 percent higher than the general
price level. As a result of this the State Governments had to bear the
additional burden of the rise in administered prices, over and above the
general price level. This impeses burden on them. According to a rough
estimate in Karnataka, 5 selected Government Department Public Enter-

Prises had to incur an additional burden of Rs 47 crores during 1985-86 on
purchases of 7 selected inputs.
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5. Administered prices are based on the recommendations of the
Bureau of Industrial Costs and Prices. The Bureau takes into account
actual costs of production. remunerative rate of return on capital etc. For
that purpose the Bureau has to go through.the cost return cf all types of

‘units. But in practice the cost is estimated in a hiphazard manner, on a

simple average bias.

6. Very often the objective of raising revenue through a hike in
administered prices gets defeated The output of many public enterprises,
constitute the input of others. A hike in administered prices of some
commodities naturally leads t~ ah increase in costs. Completion of many
projects is delayed leading to further cost escalation. A1l this leads to a

‘high cost” ecrnomy.

7. Public enterprises, which are perpetually inefficient should not
be pampered by secured price rise at frequent intervals. An
increase in administered prices leads to an increase in money profits of the
losing public enterprises. This only covers their operatioual inefficiency.
For instance, the profits of’the Steel Authority of India Limited after
touching Rs,159 crores in 1985-86, following the price hike of 1985, were
stated to turn into a Joss of Rs.348 crores in 1987-88 The price rise
which will boost revenues for the last quarter of 1987, will reduce the loss

for the year by Rs.120 crores to Rs.228 crores. In 1988-89 the 'new prices
should yield the SAIL a surplus of Rs.139 crores or so. Administrative

pricing policy aimed at protecting the iuefficient units makes the environ-
ment least efficient and least competitive.

8. The budget making process would be ruined if resources are raised
through non-budget mechanisms and the State would be robbed of their
legitimate share in additional resources.

9. While discussing about the recent rise in administered prices in the
Loksabha on March 8, 1988, many members were highly critical of e
present policy. Prof. Madhu Dandavate held that administered prices
were used to distort the budget making process. Giving figures, he said
that during 1985-86 resource mobilisation through adminstered price
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increases before the budget was to the tune of Rs.1125 crores, while the
budget itself mobilised Rs. 431 crores only. The respective tigures for the
subsequent years were Rs. 1800 crores and Rs.488 crores in 1986-87,
Rs. 1718 crores and Rs. 514 crores in 1987-88 and Rs. 2769 crores and Rs.549
crores in 1988 89. All this makes a joke of the budgetary system that India
has been following for so long. Budget has lost it’s sanctity.

10. The extra budgetary impost, bLypassing the Parliament, represents
a threat to the democratic process of ifunctioning of Government. The
price hike of coal, steel and petrol ctc. were announced when the Parlia-
ment was not in session. The parliament was thereby deprived of the right
to discuss the various aspects of such price hikes. Before making policy
announcemenets, the parliament was not taken into account despite as
many as 10 rulings by different speakers, since 1953 in this regard.

11. The various arguments put forth by the Government for tne hikes in
administered prices are not always convincing. The Government could hot
argue that the prices of petrol, sugar or edible oils were raised in 1987 be-
cause of an increase ia thc cost of production. Petrol prices are said to
have been raised to curb consumption of petrol. But we should not forget
that the Government has been following a liberal policy towards passenger
cars and two wheelers, which led to a sharp boom in petrol consumption
during the last 3 years. So the present decision of the Government seems
to be paradoxical and inconsistent.

CERTAIN SUGGESTIONS

The Planning Department of the Government of Karnataka conducted
a study entitled, “*Administered Prices-The Prime Mover ot inflation in
India”. Thestudy has made certain recommendations which are
worthnoting.

1. Efficiency levels in the Public Sector need to be improved to bring
down the costs (1)

(1) Take the case of Public Sector Steel Industry. Steel prices in
India are far in excess of international prices—the gap between 67% and
119%. The high cost of steel production in Indiais largely due to high
level of energy consumption whichis 30 to 100% more than inefficient
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. Primary objective of the Public Sector enterprises producing the basic
inputs must be to ensure adequate and timely supply of these units at
relatively low prices.

Administered prices of basic inputs should be used as an instrument to
contain the inflatiohary pressutes in the country.

. ‘Administered prices of all commodities should not be allowed to rise by
more than the general price rise over a period of five to ten years
Costs must be determined based on detailed technical studies. It is
imperative to outline.a Loong-term Price Policy for P.S Us.

Some other considerations may be taken into account in this respect.

. The investment in Central Public Enterprises is about -Rs.62,000 crores.
The net profits which were the highest in 1986-87 was Rs.1769 crores
or were 2.9 % of the investment. In the first half of 1987-88 the
position deteriorated sharply asthe net profit earned was only Rs.32
crores During 1987-88 there was a net increase in the loss of loss-
making units from Rs 990 crores to Rs.1352 crores. Losses have increased
in the steel and coal sectors. The National Textile Mills have made
a cummulative loss of Rs.1265 crores up to January 1988. This is the
rationale for the sharp hike and administered prices. The Prime
Minister has rightly observed that administered price increases must
be resorted to as a strategy to shelter the lapses of lcss-making units. A
time has come when the Govt. has to take a bold decision to * privatise
or even close down the inefficient, unproductive aud sick Units, how-
ever unpalatable the decision might be. The pre-budget Economic
Survey for 1987-83 rightly holds that one of the solutions to the current
problems is to improve further the financial periormance of the
PSUs. (2)

C e e

steel producing countries. In the total cost of production, energy alone

accounts for nearly 40% of our steel manufacturing cost, as against 20% in
the U.S.A. Low capacity utilisation and low productivity are the major
problems.

(2) Government has decided to close down perennial loss-making
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6. For raising resources 3 Policy options are available Thcse are taxation,
deficit financing and administered price increase. These 3 methods are
not mutually exclusive. In some proportion or other, it is possible
to manipulate all these 3 measures. But the emphasis should always be
on taxation. Taxzation, particularly direct taxation, as an alternative
policy option for raising resources is less inflationary and is free from
the resultant adverse effects on the economy.

7. All the administered prices do not have the same inflationary potential.
Petrolenm products, iron and steel and electricity etc. are high infla-
tionary potential commodities. There are a wide range of other products
of the Public Sector, with low inflationary potential whose prices could
be duly manipulated. If we must raise resources through administered
price increases a policy of judiciously selected administered price increa-
ses would promote resource mobilisation without generating very high
rates of inflation.
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Value of a product in free market economy, as usually Dbelieved, is
equal to the payments made for purchasing and biring the factors going
into the production of the commodity. If the market price determined on

the basis of intersection of demand and supply is higher than the wvalue or
costof production, a manufacturing unit earns profit. It will incur loss

if later is mere than the former.

When goods are produced in the public sector to satisfy the private
wants, efficient pricing principle is to equal the price with marginal cost.
But, on the basis of this principle, the decreasing cost: industries will incur
loss. Other principles of pricing of product produced in the public sector
are * (i) ‘no profit no loss”, (ii) average cost principle, and (iii) principle of
earning a surplus. [t is to be noted that the system of pricing of finished
products of public s:ctor affects the profitability of public ehterprises.

|

Pricing in India 1

In the initial stage of the growth of the public sector in India, prices
were fixed on the bssis of the principle of ‘“neither profit nor lasses”.
That is, the selling price was equal to actual cost of production. In the
’50s, though the principle of earning profit by public sector units was
accepted, the revision of price formulation was delayed due to the pressure
of private sector which was deriving additional profit from the consump-
tioh of the subsidised products of the public sector.

In India, the administered prices are determined on the basis of
recommendation of Bureau of Industrial Costs and Prices (B 1 CP). The
formula for determining the price considers the producrion cost. remuner-
ative rate of return on capital and some other policy considerations. But
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actually the cost is estimated on an average basis with an upward bias.
This, in turn, led to higher recommended price than what is really
desired. Moreover, there has been no definite pattern or periodicity in
raising the administered prices of public sector commodities. They are
not also properly linked to cost. Most of the decisions for hike in admini-

stered prices are adhoc and arbitrary.

The discussion paper on administered prices presented to the parliament
in 1986 states that the price of the product of an enterprise should be fixed
in such a way as to cover long-run marginal cost of production. The
basic principle is that price should cover capital and current costs of
efficient production in a new plant.

11

An alternate view |

In a commodity, use value is the basis on which exchange is expressed.
Exchange value consists in the ability of a commodity exchanged to get
definite amounts of other = commodities. According to Marx, value is
determined by socially necessary expenditure of labour or socially nece-
ssary labour time. (1) Socially necessary labour time is the time required
to manufacture a commodity under socially necessary production condi-
tions and at the society’s average level of efficiency and intensity of
labour. The value of a unit of output is influenced by the productivity
of socially necessary labour, which is measured by the output per unit of

time,
So, the price of the product of public sector units should be in line

with socially necessary labour.

But, in practice, even in U S S R, this principle is not followed. The
administered price is besed on average cost principle in U S S R. The price
of a product equals the average cost in the industry plus a certain amount
of net income (2). Net income is the difference between price and cost.

(1). Karl Marx, Capital Vol Progress, 1974
(2). See, M. N. Rydina etal, Fundamentals of Political Economy,
~ Progress, 1980.
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Net income appears in two forms; (i) profit of the enterprise, and
(ii) turn over tax. Profit is obtained by the enterprise in amounts
depending on the volume of output, prices and on efficiency. The turn
over tax, like profit, is included as a certain percentage of the price of the
commodity. The turn over tax goes to the State, after the sale of the
products. So, it is a form of centralised income.

I
Re-allocations of Public Sector Profit

Excise -Vs- Administered Prices

There is no harm in public sector earning profit. The public sector
may be allowed to earn prcfits. But the practice of re-allocating the profit
has a definite impact on the operation of public enterprise as well as on
the federal States relation. There are two principles in this respect.

The best principle is to leave the profit -after tax at the enterprise
level for re-investment at the discretion of management in which there
should be workers’ participation. The principle gives the necessary auto-
nomy to the public sector enterprises ‘and thereby stimulates their initia-
tive for etficient working. Thus, if this principle is followed, some por-
tion of the surplus will go to the Central Government as tax and the rest
will remain with the enterprise. Hence the autonomy of the public sector
enterprises will be maintainzd which will increase their efficiency and
their profits At the same time, the Central Government can get its reve-
nue through taxation measures. particularly by way of excise on these
commodities and the States of their due share fromit. As a result, there
will be no need sor frequent hikes in administered prices to cover up the
losses of inefficient units.

The other Principle is to hand over all the profits of enterprises to
the Government. This principle is followed in India.

The secend principle is followed intentionally to deprive the States
of their due share from additional resource mobilisation by the Central
Government of India. But the resource mobilisation turough increased
administered price restricts the use of resources for specific enterprises.
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In contrast, cross-financihg is possible if resources are raised through
the general tax revenue, more particularly excise.

It is to be mehtioned that since the Seventh Finance Commission
recommendation for raising the percentage from 20 to 409, (again 45%, by
8th Finance Commission) of the yield of the union excise duties to be
transferred to the States, the Centre has been raising resources for invest-
mer t, particularly .during the Seventh Plan Period, primarily through
(i) frequent hikes in adminristered prices of public sector goods such as iron
and steel, coal, petrol and petroleum products etc, and (ii) huge deficit
financing. instead of adjusting the excise duties on these goods.

(Table—1I). The Centre wants to raise more rescurces and is not willing to
share the investment resources with the State Governments.

TABLE I

Resource Mobilisation through Administered Prices and Taxation
Measures by Central Government (Rs in crores)

.,

Year Budgetaty Resourczs mobilised Additional Resources Loss of States
Deficit through Pre-Budget Mobilisation through (State‘s share

Jikes in Admini- Tax Measures in in Administered

stered Prices the Budget prices at the
rate of 45 8

19835-86 9437 1125 311 £06 (23.69)

1986 87 8285 1800 488 8.0 (37.92)

1987-88 6080 1718 514 773 (36.19)

1988-89 7484 2769 546 1246 (58.34)
(BE)

N.B : Figures in brackets show the loss to Government of Orissa; since
Orissa’s share.is 4.682 % of excise revenue transferred to States,

This is an important issue in our federal-State financial relations.
Since a rise in administered prices of the commodities produced in the
public sector is similar to an upward adjustment of excise duties on these
commodities, the Eighth Finance Commission should have asked the Union
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Gevernment to share 45 per-cent of the extra resources raised through:any
type of increase in administered prices. (3) Taxation as an alternative
policy option for raising rescurces for investment has not also been con-
sidered in the Discussion Paper on administered Prices. Thus this
problem should be taken in toconsideration by the 9th Finance Commi-

ssion, 'since Sarkaria Commission has not favoured the issue of sharing of
administered prices tetween Centre and State. This is a more urgent task
before the 9th Finance Commission since the Central Government has
been giving more importance to deficit financing and hike in administered
‘prices to mobilise additional resources, after the 7th Finance Commission’s
recommendation. Fer example, cut of the additional revenue of Rs. 546
crores raised through new taxes in 1988-89 budget, the State’s share is
only Rs. 122 crores. But if the States get 45 per cent of the share of the
yield of Rs. 2769 crores from the pre-1988 budget hikes of administered
prices, which is nothing but a hidden tax, their share would have been
Rs. 1246 crores from it alone, which is more than 10 times of the State’s
share of additional. revenue from excise duties and about one-seventh of
the total resources of R«.7889 crores transferred to Statesfrom excise in
1985-89. In this 'respect, the loss to Orissa alone s Rs. 58.34 crores in
1988-89 . This shows the dimension of deprivation of States from the addi-

tional resources mobilised by the Centre. Similarly the deficit in 1988-89
budget is around Rs. 7484 crores.

1V

Administered Price, Inflation & Federal Finance Relation :

There is also another aspect of federal financial relation of admini-
stered price rises. The frequent hikes in administered prices and resorting
to heavy deficit financing, in order to avoid readjusting excise duties, to
raise resources will push up the prices While hikes in administered prices
will have a cost-push impact, the deficit financing transmit their impact on
prices through demand-pull pressures. There are various studies to esti-
mate the impact of administered prices on the general price level. Acco-

3 Kishor ‘Samal, “8th Finance Commission : No new ground broken
in tax-sharing, ‘‘Business Standard” 30. 8. 1984.
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rding to one study (4), the prices of such commodities have risen at an
annual average rate of 12.4 % during 1970-71 to 1985-86 compated to 8.3%
for other commodities in the country, which is 49% higher compared to
general price level as reflected in the wholesale price index during the
period. According to another study (5) on the price rise of 21 identified
items in the administered sector over the period 197C-82 almost nearly
60 per cent of the price rise can be attributed to hikes in admimistered
prices.

But the Discussion Paper on Administered Prices (6) reports that the
contribution of all administered price increase to total inflation from
1970-71 to 1985-86 was around 24 per cent which 1s not nearer to truth.One
model ( 7 ) by developing a computable price formulation model based on
50 x 50 seventh plan input-output matrix derived the general price
level with respect to price changes in nine major price-administered
commodities. The model showed that the first round impact of
nine administered price increase accounted for about 5. per cent of the
general inflation during the period 1970-71 to 1683-84. When the feed buck
effects via money wage rate changes etc. were included, the total impact of
these administered price hikes accounted for about 61 per cent. It is
obvious that the total impact of all administered prices would be given
higher.

Due to inflation consequent upon the hike in administered prices, a
given “net” step-up in the central plan outlay, in part, substituted for the
plan investment by the states and not a net step-up in total public sector

4. The study was done by Planning Department, Government of Kartataka
—see “Administered Prices-the prime mover of intlation in India”, The
Economic Times, Calcutta 18 1. 83

5. S. P. Gupta and T. G. Srinivasan, “Inflation, the role of administered

prices” Economic and Political Weekly, Sept., 8, 1984 PP 1570-83.

6. Ministry of Finance, Govt. of India, 1986.

7. Shikha Jha and Sudipto Mundle, “Inflationary implication of resource
mobilisation through administered price increases’”’, EPW, August 15,

1987, PP. 1394-140C9.
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(both Central and State) investment (8). Because when the public sector
owned by the Central Government incresses net central plan investment
through increase in administered prices of their product, the State sector
units will face ditficulty to raise net investment due to inflation occasioned
through a hike in adminisrered -prices. For instance, increase in administered
price of coal will increase the cost of operation of thermal plants of State
Electricity Boards. Thus the S E.Bs will raise the electricity rate to cover
the rise in cost of operation'due to rise in coal price. dimilarly, rise in
administered price in petrol and petroleum products will raise the resou-
rces of the public secter enterprises under the Ministry of Petroleum of
the Central Government. (For instance, Petroleum Sector carried a profit
of Rs.2142 crores in 1986-87) But it will raise the operating cost of State
Transport Authority which, in turn, will be torced to raise the price of
passenger fare.

Thus, the hike in administered prices help in raising the resources
of the public sector units owned by the Central Government but reduces
the net resources of the State sector units by raising their operating costs.
For this, administered prices of basic inputs should be used to control the
inflationary pressures and not to fuel the price spiral in the country.
Hence the administered prices ot all commodities should not be allowed
to raise more than the general price level.

Summary : A"/

To sum up the best principle is to fix the price of public sector
goods in line with socially necessary labour. There is no harm in public
sector earhing profit. But. instead of handing over the whole profit to
the Central Government, some portion of the profit should be left at the
enterprise level for reinvestment and the rest be taken by the Central
Government by way of revenue from excise duties only which is shared
with the States. This will not only provide autonomy to public sector
units increasing their efficiency and profits but also financial autohomy to

the States ¥

3. See. K. Sundaram and S D, Tendulkar, “Financing the step-up 1n plan
investment; administered price hikes or increase deficit financing EPW,

June 21-28 1986 pp. 1109-1113.




““Administered Prices :Issues and Implications”
Dr. B. Sahoo

Resort to administered prices and deficit financing apperas to have
been the most important means of financing of public sector investment.
The Long Term Fiseal Policy Document, the 7th Five Year Plan and the
budget speeches of the Finance Minister emphasize (i) that the non-plan
expenditure cannot be reduced, (ii) that borrowing more frem abroad is
not feasible and is undesirable; (iii) that domestic market borrowing cannot
be expanded, (iv) that increases in tax-revenue are inadequate to entirely
finance the contemplated step-up in plan investment and (v) that surplus
from public enterprises is not adequate to meet the *growing expenditure of
the government. Therefore, administered prices and deficit tinancing
become inevitable to raise resources. This paper makes an attempt to
throw some light on some of the basic issues of administered prices.

With regard to the inflationary impact of administered prices, it is
assumed that prices are fixed as a mark-up on prime costs and the market
clears through quantity on the basis of fix-price. 'The margin may be fixed
in absolute terms or as a proportion of costs. All input price increases ace
assumed to be passed on to the buyers.

During the one and half decades since 1970-71, the general price
level increased by 2.16 times. M/s. Joa and Mundle have shown that the
first round impact of 9 administered prices of coal and lights crude oil and
gas, petroleum products, fertilizers, cement iron and steel. non-ferrous
metals, rail transport service and electricity accounted for about 50% of
the general inflation of this period while the total impact was around 61%.
The first round and total effects for the shorter period, 1979-8u to 1985-86,
were 39% and 489, respectively.

The Finance Ministry, in contrast, in its paper on adminisrered
prices in 1986 estimated the contribution of all administered price increases
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to total inflation during the period 1970-71 to 1985-86 at 24 per cent.
According to the Govt. discussjon the rate of growth of administered
prices between 1970-71 and 1985-86 was 9.07 percent per aanum. Its direct
impact is stated to be an increase in WPI at the rate of 2.16% per annum.

Gupta and Srinivasan’s study in Perspective Planning Division in
1954 in static input-output frame work, reve-led that the elasticity of
change in the wholesale price following a change in the administered price
sector of the economy is as high as 0. 98 and if the secondary effects are
taken, the estim:ted elasticity of administered price may even goup to 1. 3
( E. P. W. May. 30, 1987, p. 854 . It is of course assumed that the cost
increase in first aud subsequent rounds is fully passed on to the users of
the products.

The difference between 0. 24 and 1. 3 elasticities is too big to be
explained.

Administered Prices Vs.Deficit Financing ‘

Though both the methol: have been adopted frequently to augment
resoutces, controversy ranges around the relative merits of the two
methods.

The preference for the hike in administered price could be established
only on consideration of the difference between gross increase in revenue
and the net increase in resources, its impact on different types of commo-
dities, consumer goods, intermediate goods and capital goods, once-over
hike as against repeated increase in deficit financing and eftects on price
expectation.

Price hike of a public sector output raises the cost of production of
the product of other public sectors in which the former product is an input.
The rise in cost in the latter reduces its revenue. Consequently the net
revenue accruing to the public sector by an act of raising administered price
of one public sector product will be lower than the additional revenue,
accruing to the particular public sector enterprise whose price has been
raised. Price hike of petroleum is a case in point. In practice several public
sector enterprises may simultaneously or in quick succession'raise the admi-
nistered prices of their product or services in order to finalise a step up in
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their planned nominal investment outlays. (1)

The relative price impact of deficit financing and administered price
would depend on the sectors in which deficit financing 1s unde:taken, the
nature of price formation, competitive or cost plus pricing and the time
lag invclved. :

According to V. Pandit, it takes more than aycar for the price-
consequences of deficit financing to attain their peak and that the primary
impact is on the prices of consumer goods in general and those of food in

particular. Further, the demand pull pressure of deficit financing can be

moderated by supply management.
Increase in administered prices transmit their impact through cost-

push effects. Expressed in terms of wholesale price index (WPI), the
impact of administered prices of mostly universal intermediates excluding
public sector transports and consumer goods distributed through public
distribution system, would be very small as their weight in WPI is only
15. 66.

The cost-push impulses of administered prices depend on the inter-
industrial linkages and the time-lag which again rests oh the speed of
adjustment. Very often hike in administered price occurs in case of the
universal mntermediates composed of coal, electricity, petroleum products,
steel and transport services for goods. A raise in prices of any one of them
would raise the costs of others producing cumulative effect.

General rise in cost of living in consequence of deficit financing can
be moderated by consumers through their budget management. But price
rise of food-grains, fuel, public transport due toa hike in administered
prices offer little scope for choice. Further "‘any administered price hike
carries with it an announcement effect while in the case ot deficit finah-
cing such an effect is less obvious and less significant if at all present’” (2)

The Economic Survey, 1983-86 favoured administered Price on the
ground that this would raise revenue permanently and there by would

(1). K. Sundaram & S. D. Tendulkar - Financing the step-up in plan
investment administered price hikes or increased deficit financing -
EPW June 21-28, 1986.

(2). Ibid, P.1112.
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reduce the size of year to year deficit financing. But considering the cost
increase of other units and consequent reductioh in revenue one would
expect the administered price hike to be repetitive.

In practice there is no improvement in efficiency of public sector
units. In this situation, raising the administered price: to cover increase
in wages and raw material and capital costs amounts to freezing the level
of inefficiency in public sector enterprises and does not provide any incen-
tives for improving operational etficiency. In contrast, budgetary deficit
has to be voted by the Parliament year after year and this would put
pressure on public enterprises to improve their etficiency.

It may be stated that resource-mobilisation through administered
prices restricts the use of resources to specific enterprises while cross
financing is possible with deficit financing.

State Governments raising electricity charge and the like would
face serious political problems.

Even if the centrally owned public enterprises raise sufficient
revenue through administered prices to meet the nominal step-up in plan
investment, the consequent cumulative price rise may make it difficult for
State level public sector enterprises to do the same. Rise in issue price
of food grains may force employees for pay revision resulting in diversion
of resources to non-plan expenditure.

Further the cumulative price rise of capital goods due to administered
price hike may discourage private investments making the net effect on
investment unpredictable.

It may also be noted that thereisa possibility of a hike in admini-
stered prices leading to additional deficit financing as a consequence of
falling revenue of user enter prise. One could also visualise a reverse
situation., Price increases triggered by a dose of deficit financing could
result in cost escalasion due to higher wage demands which in turn could
be met by a hike in administered prices. “It is plausible to postulate that
a rise in administered prices bas an immediate impact on intermediate and
capital goods where-as a dose of deficit financing would have its first



( 58)

impact on consumet goods and that too with a lag.”” (3)

The above discussion suggests that administered price is in no way
better than deficit financing.

The public undertaking have been asked to lessen their dependence

on budgetary support to zero level within a given time and adjust prices of
their products according to cost increases. They are trying to do it without

paving preper attention to the improvement of productivity.

The Union Government paper on administered prices presented to
the Parliament in August, 1986 admitted that the Government ¢ ntrol
on prices cf a large nur ber of commodities influences the growth and
development of economy and effects the welfare of the broad cross-section
of consumers. There are 55 commedities out of 360 which are taken into
account in wholesale price whose prices are fully or partially administered.
Their weight in the computation of the index is 30.85 percent. According
to the above paper, the yearly prics rise was 7.89 percent during 15 yeurs
from 1971 in which the contribution cf administered price was 2.16 percent
anJd that of non- administered prices was 5.66 percent.

Leaving aside 10-15 profit making public enterprises, others go on
incurring losses. To tone up the working of the public sector enterprises a
- committee set up under the Chairmanship of Dr. Arjun Sengupta made the
following suggestions (i) The core sector ie. steel. coal, oil and energy
should alone be in the public sector, (ii) the non-viable and non- profit
making units should be closed, (iii) the other viable units should be priva-
tised or held as joint ventures with the private sector and (iv) the manage-
ment must be entrusted to Professionals with full autonomy and even
Parliament should not interfere in its functioning.

These recommendations have raised serious controversy. The Government
have shown a growing tendency towards privatisation of public sector units
while it is lukewarm to other recommendations.

o

(3) K. Sundaram and Tendulkar ‘Policy on Administered Prices and Defi-
cit financing, EPW May, 30, 1987 P.854.
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The low productivity of public enterprises is due to inefficient
minagement underutilisation of capacity and lack of competition. Iostead
of linking wage to productivity, taking p witive steps to eliminate waste
and adopting marginal cost-pricing as done by private manufacturers,
government is following permission policy of “conceding to wage demand
and raising administeied prices to avoid loss or boost up profit. ‘Mere
moximisation of surplus may lead these units to raise the prices of their
pro-'ucts arbitrarily and provide an upward thrust to the price level”’ (4)

In fact ad rinistered price has become a cover-1p for inefficiency of public
enterprises.

Wage differentials and administered prices.

Hike, in administered prices in some industries is causing cost rise
in others and ultimately leading to wage rise which produces a cumulative
effect on price rise. Firms seeking profit maximisation get stronger incentive
for price adjustment from cost shift than demand shift, as costs are more
knowable and predictable.

If the economy is a regimented one, price becomes unresponsive
to demand changes but are quite responsive  to changes in factor prices
which are important. This responsiveness in prices is strengthend by the
Goverhment’s support for farm prices at high parity level. (5) Itis well-
known that profit metivation coupled with the system of administered
prices often provides a new spiral called profit-wage spiral that overtakes
wage-price spiral. The organised workers fighting for higher wages have
contributed to price rise and wage adjustment takes place quickly as it
could be passed on easily to consumers. In the process not only inflationary
price rise ocu 1s, wide gap between incomes of organised and unorganised
sectors emerges. For example, average annual earnings of employees in
factories ( employees earning less than Rs. 400/-per month ) rose from
Rs. 1540/- in 1961 to Rs. 2821/-in 1971 and that employees earning less than

(4). K. Vendantagiri Gowda Fiscal Revolution in India : 1987 P.372
(5) Edward Mason “Prices, Costs and Profits”’ in P. A. Samuelson and
others (ed) Readings in Economics : 1952 P.156.
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Rs. 1000/-per month rose from Rs. 5667/- in 1977 to Rs. 7149/- in 198l.
Average weekly earning of miners in coal mines rose from Rs. 23.56 in 1961
to Rs. 56.25 in 1971 to Rs. 240,24 in 198l. Annual earning of plantation
workers in Assam stood at Rs. 2863/-in 1980. Average daily earning of
agricultural male worker was only Rs. 1,54 in 64-65, and Rs. 3.27 in

1974-75. - (6)

Wage bill forms 15 to 16% of total value of production in factories.
The degree of -unionisation in the industries is not very high in the
country. Hence wages may not be a very significant factor in influencing
price rises, Rather the price rise is due to demand-pull. Profit-pUsh
pressure has often prompted wage rise inlthe organised sector accentuatins
the income gap between organised and unorganised sectors. Public secto:
units have taken the place of the monopolies of the West in raising prices
through what is known as administered price hike and this has contributed
to wage-differentials.

Administered Prices and Sectoral Price Differentials

Prices of all commodities are rising, so also the ad ministered prices.
In January, 1988 price  of steel was hiked by 15%, the price of coal was
hiked by 15.26%, price of levy sugar was raised by 5% - and edible oil
price was raised by 22.5%, coal price was raised earlier in 1986 Last steel
price was raised in February, 1985. Prices of pig lead non-ferrous metals
and sugar was raised. Minimum statutory price of sugar was increased by
Rs.1850/- per quintal.

Let us see the changes in the prices of administered vis-a-vis other
prices.

(6). Labour Bureau’s 1984 PP.191-228.
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CHANGE IN PERCENTAGE
March 31.3.79 End End End Jan. 88

79 March-85 March-86 March-87

June. 80 30.385 25.1.86, 25.1.87 23.1.88
All commodities 19.73 7.0 3.38 5.46 9 84
Administered items 31.49 116 3.73 -3.04 7.27
Food Articles 10.88 - 6.15 5.49 8.93
Petrolueum, Crude
Natural Gas 120.29 0.7 0.0 -38.96 0.0
Coal mining 54.80 0.3 13.16 -0.03 16.29 15.26
Iron. Steel &
Ferrow Alloys 19.33 27.7 0.15 0.74 15.29 15.00
Non-ferrous
Metals 20.83 7.00 3.92 2.40 9.33
Manufactured Price 14.71 = 3.36 6 89 8.61

Source : Economic Survey. 1985-86 and 1987-88, pp'40 and 45

The above table shows substantial price hike ef administered prices
at intervals.

The administered prices of items like coal, petrole um, iron and steel,
fertilizers cement rose by 240.6%, 1941%, 172.4% and 133%, respectively
between 1970-71 and 1980-81. During this period, - prices of foodgrains,
manufactured products and all commodities rose by 116.7%, 157.3% and
153.3%, respectively. Between 1970-71 and 85-86 prices of coal. petroleum,
iron and steel, fertilisers and cement rose by 443%, 1652% 439%, 3%:
1669% and 393.8% respectively while those of foodgrains, manufactured
ptoducts and all commodities rose by 195.8, 202.6, 257.6 % respectively.

The sharper rise in the prices of administered items obviously bene-

fits the employers and employees of those industrties compared with those
associated with others.

The busic issue is, what is the best way to raising resources ? This
question was raised in 1986 and since foreign resources are drying up and
the country is falling into a debt-trap and deficit financing would lead
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to “destruction of econony”. resort had to be made to administered price
hikes as the lesser but the necessary evil.

Review of administered prices irrefutably proves that (a) it has sub-
stantially contributed to general price rise. (b) has whetted the desire for
higher wages in organised sector (c) has moved the terms of trade against
the non-administered commodities, and (d) finally has hit hard the common
man.

The scenario of our public finance does not appear to justify all
actions on administered prices. The share of direct tax in national income
is falling. Indirect tax revenue is inelastic with respect to inflation not
merely because of large number as specific taxes but also because many
taxed products have administered prices that are adjusted discontinuously,
non-tix revenues are making an inadequate contribution, subsidies have
grown rapidly, (from 0.7% ot GNP n 73-74 to 29, GDP in 84-83). Govern-
ment interest payments have grown rapidly (from 1.7% cf GDP in .75-76 to
39/,) at present, internal public debt (net of burrowing from the RB1) rose
from 19% of GNP in 74-75 to 40% in 84-85, with borrowing from the
RBI) it was 57% of GNP in 84-85) agairst falling return.

More inflation seems to be tolerated and it is rising. deficit and
borrowing are on the increase. Macoeconomic policy in rthe prevailing
condition hecessitates :

(a) broadening of tax base, particularly direct tix inciuding tax on
agriculture,

(b) improving financial performance of pub'ic enterprises,

(¢) reduction in non-developmental expenditure,

(c) greater allocation of resources to wage-goods sector, and

(7) running down stocks of cereals and using reserves or borrowing to
increase imports”. (7

x

(7). Vijoy Joshi and I.M.D. Tittle : [ndian Macroeconomic Policies, EWP, -

February, 28, 1987 : P.337. Cu



Resource Mobilisation :
Can Administered Price Hike do it ?
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The Seventh Five Year Plans financial scheme relies much upon
resources generated by the Public Sector Undertakings (PSU) to finance as
much as 52.19% of the central total plan outlay, compared to the 29.99%,
financed by these enterprises in the Sixth Plan. Therefore the need for
creation of surpluses to enlarge the budgetary resources and to expand the

internal resources of the PSU’s has given rise to the problems of either to
improve their operational efficiency or resort to Administered Price hike of

their products and services. However, our experience is that the state has
opted for the second.

In the context of a liberalisation drive in the current economic
policy of the state, the present paper argues that the Administered Price
Hike (APH) would accentuate the cost-push inflationary situation in the
economy leading to further erosion of the standard of living of the margina-
lised section and consequently de-stabilise the economy. Considering the
multi-dimentional adverse effects of the A.P.H., the paper suggests for a
reconsideration of the Administered Price Policy, otherwise it would
worsen the situation,

Since the launching of Five Year Plan in the country after transfer
of power, the State has started massive investment in the basic. and key
industries like iron and steel, oil and gas, coal, fertilizer, railways and the
like. These large variety of PSU’s were, along with other objectives,
expected to generate surpluses for further industrializition of the country.
However, this expectation did not come true for the P3U’s failed to gene-
rate the desired surpluses. It may be said that the general poor financial
performance and low capacity utilisation in the P3U’s were the conse-
quences of a dzep crisis in the economy manifested either in irrational
pricing policy or bureaucratic management or old and debased plant and
equipment. This continuous operational inefficiency and consequent loss
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was responded by the State with increasing the prices of their products and
services. Accordingly the prices of iron and steel, crude oil and petroleum,
cement, fertilizer, coal and the services like railways have been raised from
time to time.

Our past experience, however, shows that the hike in the admini-
stered prices as a strategy of mobilising resources for planned development
meets with formidable problems in relation to cost-push inflatioh and
consequent deterioration of the standard of living of the people ‘along w.th
constraint in surplus creation for public sector investment. It has falsified
the claim of the discussion paper on administered prices that it is much
less destabilising.

As has been reported ‘‘during 1981-82 to 1985-86 the share of the
admihistered prices group in the average annul inflation rate of 6.84 percent
was 32.02 percent which was marked by higher than groups weight of 25.24
percent in the wholesale price index “(See EPW editorial Aug- 16, 1916).
Another study has also shown that “the elasticity of change in the,whole-
sale price following a changein the administered price sector of the
economy is seen to be as high as 098.”” It should be noted that due to the
inter-industrial linkages,the A PH in cne industry would raise the costs and
price of other industries in so far as they are each others customers. Thus
there would be a chain of price rise in a number of industries. public or
private. For instance, engineering products, rail equipments, motor vehicles
and other transport equipments are very much price sens.tive to,t e hike of
iron and steel prices. The.instances can be multiplied tor each of the
prcducts and services which are coming under APH.

Moreover, during the last twenty'vears or so due to Green Revolu-
tion technology the use of fertiliser, irrigition, water electricity has been
increased to a  considerable extent. However, these inputs used in agri-
culture are subject to administered price hike which has raised the cost of
cultivation to a great extent. This higher cost of production of crops has
led to the rich farmer lobby to demand increise in the procurement prices.
The state also ensures remunerative prices to the agriculturists. Thus the
higher procurement prices of food-grains means. on the other hand, increa-
sing in the issue prices of foodgrains released through the public distri-

bution system.
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The foregcing economic implication of APH show thut industries in all
the sectors would be subject to an accelerated inflationary situation and
consequent deterioration in the level of living of the morginalised section..
This has also prompted the workers to protest erosion of their purchasing
power through strikes. This is evident from some of the successful strikes
launched by the raiways, ClL, SAIL and many more public sector as well
as innumerable private sector emplcyees strikes. However, the State from
time to time, in rder to discipline’ labour has applied moratorium on
strikes and other repressive measures, which has hindred the working class
to safeguard their own deteriorating economic position. This is more so since
the State is lacking a national wage-price cost policy.

At a deeper level the crisis which the Indian economy is facing and
the State’s response to resolve the crisis can be explained through the
liberalisation drive in the current economic policies. The liberalizatien
drive has manifested in liberaiisation of industrial licensing: import policies
with lowering import duties and promotion of foreign technical collabora-
tion and a host of other things. Even capital from fhe foreign country is
being utilised through private companies. At home the private companies
are giving more importance to mobilise capital from outside the frame work
of financial institutions. In short an industrial climate has been created
to keep the multinational corporations and their agents in the country
haopy.

Last three and a half decades of planning in the country has shown
that it is the industrialist who is at the commanding height of the eco-
nomy. The Industrial Policy Resolution passel in 1940 and 1955 and in
subsequent years are being changed to suit the nceds of the party "1n power
represented by these industrial magnets. This is the section which has also
been benefited from the successive subsidies ‘and tax concessions. Like-
the Green R volution drive has created a section of-affluent landlords and
peasants and this is the section which is the major beneficiary of the sub-
sidies given -to them in terms of water, fertilizer, pumpsets, pesticide,
procurement prices etc.

Apart from the industrialists and rich peasants, the service sector,
both private and public, has given rise to a section of traders, contractors,
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high salaried Govt. employees, self-employed professionals etc. Govt.
fiscal policy in the form of reduction in the tax rates, raising exemption
limits, concessions in income tax for depositing in provident fund or NSC
etc. are some of the measures taken by the State to encourage accumulation
within this elite groups. Even the long-term Fiscal Policy has admitted
that direct taxes that accounted for 27.2% of the total tax revenue of the
central government in the early seventies had come down to 22.6% in the
early eighties and that the share of income tax during the decade ‘had come
down from 14.2%, to 9.1%.

In the context of such an enormous accumulation of surplus in the
hands of the above classes, it is Interesting to study the State’s policy of
helplessness in moppiog up these surpluses for investment. Op the other
hand, the liberalization strategy of development hag encouraged the luxury
based goods and services like motor cars, two-wheelers, T. V., sets, refri-
gerators, restaurants, hotels, motels, fashionabse houses, garments. electrical
appliances and the like. This has consequently affected
two ways . First, it has created new markets for these luxu
second, it has facilitated the redistribution of incomes i
upper crust of the society.

the economy in
Iy prodncts, and
n favour of the

In view of the over-all economic crisis which has been crystalised in

the Indian economy, a private sector oriented luxury consumption strategy

with increasing reliance upon foreign capital is bound to lead
cost escalation and resultant cost push inflation and further worsening of
the income distribution in the economy. The imperialist penetration and
drain of country’s resources in the name of modernization would not allow
the Indian economy to operate freely. Therefore it 158 worthwhile to
reconsider the role of P.S.U. alohg with the ad ministered price policy for
a more meaningful self-reliant growth strategy.

x

towards the
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KEY NOTE ADDRESS
by
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Mr. President, Dr. Baidyanath Misra, Office bearers and Members of
the Orissa Economics Association, and, Friends,

I feel honoured by having been called upon to deliver the key-note
address of this Session of the 21Ist- Annual Conference of the Orissa FEco-
nomics Association. The subject for this session is “Problems of energy
crisis in Orissa”. 1 am not an economist by profession. But during my
long career as a Planner, I have not only been confronted with a number
of economic problems but have also had the good fortune of being closely
associated with eminent ecohomists of our country. Planning and Econo-
mics have an intricate inter relationship as beth deal with allocation of
resources. If to-day, we are facing an energy crisis in Orissa, it is not
only an economic problem but also a problem of planning for energy. If
there is a crisis, it is our duty to educate and enlighten the peopié about
it. No crisis can be averted without the active and willing cooperation of
the people, particularly ina democratic set up like ours. The Orissa
Economics Association. which has taken the lead in selecting this as the
topic for this Session, deserve to be congratulated.

2. The importance of energy to the very survival of life in the uni-
verse was well-known to our ancients. They knew that without the
interaction ot energy in one form or an other with matter. there can be no
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life. Everything in this universe will be dead matter 1n the aksence of
energy. The Law of Conservation of Matter and the Law of Comnservation
of Energy, postulated by early scientists still hold good as working postu-
lates though the present day scientists are convinced that the two are inter-
changeable. Modern physics has established that matter can be converted
into energy and vice-versa. We are not concerned with this at the
moment, though this points out to the possibility of our finding a bounti-
ful source cf energy through conversion of matter which takes place ina
nuclear fission or nuclear fusion process. Such a source of -energy may
eventually solve the problem of energy. But nothing comes without a
price There are difficulties in harmlessly harnessing such an energy. The
accident, at the nuclear power plant in Chernobyl in USSR which caused
extensive damage to human life and health due to radiation only a few
years ago is still fresh in our memory. The lesson perhaps is that human-
kind should depend more on safer forms of energy which will not interfere
with the ecology of this planet. Such sources should conform to the role
of humankind as an integral part of the ecological system.

3. As I mentioned earlier, energy has been visualised by our anci-
ents as the very manifestation cf the Supreme Spirit. In this region of our
country comprising of the States of Orissa, Bengal and Assam, Mother
Goddess is considered as the Supreme Spirit. She is conceived as being
synonymous with energy, i.e- Shakti. It is a pity that to-day we are facing
a crisis of energy in the land which has been traditionally worshipping
the Energy Goddess. Is this true ¥ If so, Fow has this come about ? Is it
possible to find a solution to it within ~ur means ? If a solution can be
found, how it be applied systematically so that we s~fely emerge out from
the crisis situation ¢ I would like to share my thoughts on this subject
with you, in this perspective.

4. Energy has been broadly divided intotwo classes, viz, the
commercial and the non- commercial. Most forms of energy which require
to be paid for like coal. petroleum products and electricity a'e commercial.
In the rural areas.there are sources of energy like fire wood, which is
collected from the village forests, cow dung which is used for dung cakes
and draught animal energy which is used for ploughing and transportation.
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These'sources are free of cost or at least not monetised and the energy deri-
ved from them is non.commercial energy. To this c tegory we can add
solar energy, wind energy, tidal energy and ge>-thermal energy. Some
sources of non-commercial energy like fire wood have now dwindled with
the result thit this have become heavily priced. Firewood is therefore,
fast becoming a commercial energy source. The non-commercial energy
which is derived from conventional sources as mentioned above is generally
replaced by commercial energy in the process of economic development.
This happens because people find more and more engagement in other eco-
nomical pursuits and find less and less time to go in search of a conven-
tional energy source, which itself consumesa lot of family labour. The
planners should study the trend of increase in the demand for commercial
energy and plan for its production and distribution. This 1s part of the
planning for infrastructural sector. Energy is required for various purpo-
ses like cooking and lighting, industrial production, transportation and for
irrigation and use in power driven agricultural implements like tractor,
harvesters etc. in the agricultural sector.

5. As for petroleum products, whichis an important form of com-
mercial energy, Orissa depends on imports. The annual copsumption of
petrol . diesel and kerosene in Orissa is at present "as follows :

(1) Petrol 33,224 MT. N
(2) Di-sel 3,16,128 MT.
(3) Kerosene 1,24,178 MT.

The consumption of petrol in the State is growing at the rate of 15%
per year while that of diesel and kerosene is growing at 12% and 8% per
year respectively. By 1991 the demand for petrol will go up to 66,851
MT., and that for diesel to 4,87,478 M I'., while that for Kerosene will go
up to 1,68,941 MT. In addition to the above the petroleum products,
LPG. (Liquified Petroleum Gas) which is another Petroleum product is
consumed as a domestic cooking fuel. The present consumption of L.P.G.
in the State is 1200 MT. But only 26 out of 116 townsia Orissa have been
covered by LPG supply. We have so far not found any commercial
deposits of oil and natural gas in Orissa. May be we may strike oil and
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natural gas in the near future as exploration work is <til] going on.
Exploration in Kaveri Basin in Tamil Nadu has recently proved success-
ful.  Mahanadi basin is an equally a promising area for oil. Orissa will
have a case for a coast based refinery very shortly .when the total demand
for POL products in and around the State goes up to 2 million tonnes or
thereabouts. The State Government has been pressing its case .fora port
based refinery at Paradip with Govt. of India. But it is to be borne in
mind that even if we have a refinery it will be based on imported crude
and we have to spend valuable foreign exchange for import of crude. Such
of the petroleum products which cannot be replaced by other forms of
energy, like petrol and diesel which are required for transportation, cap
justifiably be imported. But boosting up the demand for kerosene or even
LPG beyond the level of its availability as a by-product from the refineries
will not be justified, as either import of these products as such or increasing
the refinery capacity for meeting the demand of only these products will be
adding to the "energy crisis. So, it is desirable to build up the demand for
Kerosene and LPG rather cautiously. The bulk of our kerosene consumption
is for lighting in rural areas. One survey puts this demand at more than
75,000 MT. Energy experts hold the view that kerosere 15 a very inefficient
lighting fuel. It is only 1/10th as efficient as electricity. From this point
of view it would be better to go in for rural electrification than Increase
the use of kerosene for lighting, Perhaps even Solar Pheto voltaic Cells can
be used for lighting in rural areas, if the extension of electric lipe js found
uneconomical and not justified by low damand,as perceived by the Electri-
city Board.

6. As regard coal, Orissa is rather fortunately placed. We haye 4
total reserve of 34.000 million tonnes of coal m Talcher and [p valley
areas. But unfortunaly, this coal is not the coking type and cannot be used
for metallurgy. It connot also be used for soft coke manufacture. Its main

We have at present only a 470 MT. Thermul power Station in Talcher
which consumes about 1.13 million of this coal to generate 1.3 billion units
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of electricity. Its coal consumption is high. It has not been properly desi-
gned for using high ash content coal. There is a tremendous ash pollution
problem in the area. The plant load factor of this unit which was as low
as 329 as against the national average of 55% has just come up to 35%. It
Is proposed to set up a Super Thermal Power Plant in the Central Sector,
based on Talcher coal with an installed capacity of 1000 M W. All going
well, this plant ts expetced to be completed by the end of the Sth Plan. It
can eventually be expanded tn a capacity of 2000 MW. Separately, the -
State Government is planning a 860 MW. Thermal Power Station near
Brtljarajana'gar base on Ib valley coal deposits. This project would cost
more than Rs.1000 crores. The responsibility for implementation of the
project has been given to Orissa Power Generation Corporation. At the
moment, the Corporation is tying up the credit requirement for this

plant. All going well, this plant will also be ready by the end of 8th
Plan.

7. In addition to the above, NALCO, which is a power intensive
industrial undertaking of the Govt of India, has set .up a 600 MW. Cap-
tive Power plant based on the Talcher coal deposits. In fact, part of this .
capacity has already been commissioned and the State Electricity Board
has been buying power from NALCO to meet the increased power demand
in the State. This power will however not be available to the State
Electricity Board once NALCO commences production of aluminium.
Their captive power will be tully required by them.

8. Let usnow get a picture of the demand tor -electricity in the
State, vis-a-vis the installed capacity of power generation. As mentioned
earlier. we have an installed capacity of 470 M.W. of Thermal Power. In
addition we have an installed hydel power capacity of 764 MW comprising
of 190 MW of Hirakud, 72 MW of Chipilima, 360 MW of Balimela,
106 MW of Rengali and 344 MW of Maclkund. To this, we have just
added 89 MW cf the Ist Unit of Upper Kolab. 2 more Units of Upper
Kolab (160 MW) the 7th Unit of Hirakud (375 MW) and 4 Units tc
Uppcr Indravati (600 MW) are under construction. In Rengali Stage II, .
, more Units (150 MW" and a 4th Unit of Upper Kolab with €0 MW an-
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2 Micro Hydel of Potteru of 6 MW have also been planned. With all
this the itstalled capacity for hydel power will go upto 1879 MW while
thermal power will go upto 1310 MW. There is an imbalance in the hydel
thermal mix of power in our State. Hydel power is .meant for peaking
load and experts feel thal the ideal mix of the two is 40% hydel and 60%
thermal, whereas we have got just the reverse of it With the wvast coal
reserves, we should really have had more of thermal power in the State.
Somehow in the initial stages, Orissa had been depicted as a State with
encrmous hydel potential and comparisions were drawn with Kerala.
This, in my view;, was not only detrimental to the State interest but also
has led to a s¢nse of complacency and wasteful investment in hydel judging
from priority angle. ln a year of drought, the reservoirs do not get filled
up and in spite of our instilled capacity for hydel power, we face power

famine and have toresort to power cuts.

9. In some of the hydel units there is a competing demand for water
for irrigation like Hirakud. When Hirakud dam was designed the irrigation
system as well as power plant both had te draw water directly from the
reservoir. This problem has now been done away with in subsequet dams,
like Rengali, Upper Kolab and Vpper Indravati. In thee dams the
water drawal for irrigation will not have any adverse impict on power
generation as there is a separate storage of water after power generation to
meet the needs of irrigation. Taking both hydel and thermal units to-
gether, the installed capacity for power in Oris:a during 1986-87 was 1234
MW. The peak availability of power from this, was 814 MW as against the
peak-demand of 1456 MW. There was a deficit of 641 MW at peak. As
against the energy requirement cof 8927 million units only 4993 million
units could be made available. This includes nrarly 1 billion units of

imported power.

10. According to the 13th Power Survey, the peak availability of
power in Orissa in 1994-95 will be 2596 MW as against the installed capa-
city of 3189 MW. The Peak demand will be 2263 MW showing a deficit of
687 MW. As against 19 27 billion units of power required, the availability _
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will be only 13.2 billion units. There will be a gap of more thah 6 billion
units. The all-India position is that the deficit will be only 2.9 billion units
in the whole country by 1994-95. Thus there will be a greater shortage of
power in Orissa thin at the all-India levcl. Hydel units take neirly 10 to
15 years to implement. Even Thermal units will take more than 6 to 7 years
for implementation. The present day cost of a project is more than Rs.l.5
crore for 1 MW. of installed capacity. It is necessary to plan for new
starts from now on as recommended by the C mmittee on powet. For this,
we need more investment in the power sector. We have not planned for
any new hydel plant in 8th plan. We should plan a new unit to be taken
up during the 8th pl:n.

11. In this none too happy a situation of supply against demand of
power. we also have the problem of a skewed, demand for power to reckon
with. More than 25%of the power provided in the State is committed for
power intensive units. At one stage in Orissa, the industrial consumption of
power stood at more than 80%. To-day it is 73%. But the consumption in
agricultire is hardly 2%, as against 109 in agriculturally advanced States
like Puniab, Hariyana. This has adversely affected the plans for large scale
use of underground water for drought proofing of our agriculture. Consum-
ption by domestic consumer and commercial establishments, accounts for
259/, of the power ccnsumption of the State. The State Government has
recently taken a decision not to encouragz power intensive industries,
Unless they set up their own captive power plants. This is a very good
decision. At the same time, it is necessary to see that the existing power
intensive units are progressively weaned away from the State grid. This
will release more power for the agricultural sector and oeher consumers.
The existing power intensive units can also have their captive power plants.
Avart from the ongoing power points, we have to pian for more power
pr_ojects to be taken up at the end of the 8th and during the 9th plan. Only
then we can avert the crisis in the power sictor. As it is to-day, we are
allowing 25% of the phn funds for the power sector. For instance, in the
Rs.835 crore Annual plan for 1958-89, power sector alone would account
for Rs.254 croes. We would therefore face the problem of finding more
resources for new power projects. May be we may have to lock for exter-
nally assisted power projects,
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12. Merely planning to generate more power without an efficient
system of distribution would not do. The T & D loss in Orissa as worked
by the planning Commission is more than 23%. But the actual losses may be
even more. When power is going to be a scarcer and scarcer commodity,
it is necessary ta revamp the distribution system by providing more and
and mare of HT lines to evacuate power over long distances with step
down facilities for localised supply. Pilferage of power has to be put down
with an iron band. The State Electricity Board is already on the job and
:we have only to hope that they will succeed ‘very soon. For the present,
we are tiding over the crisis *year to year with import of power from
Central projects outside the State as well as power purchased from the

neighbouring States. _

13. Incidentally there is a direct relationship between increase in
energy consumption and the growth of the economy. FEconomists have
found that if the economy has to grow at X% one has to plan for growth
of energy at 1.6X% to 18 X%  For instance, if ths State economy is to
grow at 6% then we have ta provide for growth in energy at the rate of
9.6 to 10.8%, The very fact that the energy demand in Orissa has been
projected to grow at a faster rate than the all-India demand is an indi-
cation of the present under-developed State of the economy, its potential
and the need to step up the growth of its economy. The key to Orissa’s
economic growth therefore lies in our ability to meet the i1creased demand
for energy, as projected.

14, So much about commercial energy. Turning to non commercia]
energy, we have already seen how it has an inter-relationship with the
demand for commercial energy. The process of development increases the
switch over from non-commercial to commercial, energy. At the same time.
when the traditional sources for non- commercial energy dwindle a chain
reaction sets in. Demand for fire wood has caused devastation of forests
which in turn has reduced the rain fall which in turn has affected irri-
gation, power production as well as agriculture. We shoulq therefore try
to contain the rural energy demand and provide for it judiciously. Again
our inability to meet the rural electricity demand for lighting has resulted
in increase in demand for kerosene, which is an imported fuel. Any increase
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in its demand has to be curbed. Unfortunately, we do not have a reliable
survey of the consumption pattern, demand and the problem of energy
supply in the rural areas of Orissa. In fact, even at the all-India level, a
complete picture of energy demand was brought out for the first time only
in 1965 with the report of Energy Survey Committee. It has projected the
demand and supply of different forms cf energy for a 16 year period from
1965 to 1981. The report has stressed the desirability of keeping the trends
of energy consumption. constantly under review, for reformulating poli-
cies as and when circumstances. changed. The .Fuel Policy Committee in
1974 also reiterated this warning. The report of the Working Group on
Energy Policy 1979 also stated that energy planning and policies required
continuous attention. Recently. in 1984, the Advisory Board -on Energy
has brought out a report on energy demand and supply .in India in 2004-
05. Unfortunately. this report does not give State-wise projections. It
divides India into four regions and has indicated the growth rates as
projected by it region-wise. It states that during 1982-83, the eastern and
north-eastern region consumed 23% of country’s- commercial energy as
against 30% by western region, 25% by northen region and 22% by
Southern region. If the average proportion of consumption between
1960-61 to 1932-83'is taken in to account the requirement of eastern region
by 2004-05 will be higher than the projection based on the proportion of
its consumption in 1982-83. This is obvious because eastern , region started
with a high energy demand, but has remained less developed compared to
other regions of the country. To sustain a higher growth rate of this region
the consumption of energy has to go up at a much higher -rate. The conc-
lusion reached by the Advisory Board on Energy is therefore not at all
out of place. This projection is for overall consumption and not.merely
for rural areas.

15. Regarding energy consumption in rural Orissa, the Centre for Social
and Technological Change, Bombay is said to have made a study on
“Energy Use patterns in rural Orissa”. Similarly, the Centre for Develop-
mental studies. Saheed Nagar, Bhubaneswar. has made a “study of problems
of energy in rural Orissa”. This study was undertaken at the instance of
the State Department of Science, Technology & Environment and the
Orissa Renewable-Energy Development Agency. According.to the methodo-
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- logy adopted for the study, six clusters were selected in three Blocks. On

" 18

" the basis of the energy consumption pattern foundiin these six clusters, the

study concludes thét the present annual consumption 6f energy in rural

" Orissa for cooking, lighting, commercial production and lift irrigation is

5.38 million tonnes oft¢oal: replacement (MTCR). Out of this, firewood
leaves 'and twigs including charcoal constitute 2.75 M TCR, +dung cakes

.28  MTCRrcoal 0.2 MTCR and other- cooking fuel 0.45 MTCR. Qut
-of - the energy required for . lighting, electricity and Kerosene

accounted for 0.5 MTCR!. each. Only 0.1 MICR of electricity
wed for ' lift irrigation. This means the consumption of energy

. in Jpural @rissa is much lower than the normative level, mentioned
" in the report of the Adviscry Board on Enérgy.:’ The norms for

per capita consulmpticn of énergy worked out on- the: present level of

* urban consumption is 620 K. Calories for working per day. Similarly, 30 K.
: Calories ‘ot heat is required for heating per-day. To get this amount of

energy one would require normally 2Kgs of fire - wood as the appliance

i efficiency of fire-wood'is 8% while its calorific valueis 4750 K Cal per

Kg. Discounting 7 million people .depending on Kerosene and LPG, the
fire wood requirement of the other:people of Orissa would be.of the order

" of 1.8 million tonnes per vear. The forest authorities assume.th t 1 hectare

can produce 5 to 6 tonnes of bio-gas - per:years A this ratd, ncar abcut 3.5

‘ 1akh ha. of forest should be kept under fire wood' fof (n-eeting ;the.needs of

“a fast pace.

the population. We are at present do:ng afforectatioh at-theyratg of about
50,000 hectares per year. Even w.th that, forests are bound to disappear, at
The National Remote S nsing Agency which has been s¢gnning

- our forest cover at periodical intervals,bas found that during 1971-81,

Orissa has been losing more t an. 1.00 &q Kns. cf fore't evry. year. As
against 65,000 Sq. Kms. shown as forest in our recoid: hardly 37,00 hu.
has at pressent any -forest'cover:wo: ‘th mentioning, At tiis rate, unless 1

‘ Takh ha. is afforested every ‘year, it may be = diffi: ult to maintiin-evensthe

- to be slightly lower. Anyway it s

status quo. not to speak of increasing the forest vover, If we accept the sui-
vey done by the Centre for _evelopmeatal Studies, th1s tigure may workut
niecessary to fornmulate a policy for

meeting  the rural energy demand . in the State. In this regard, the
recommendations given by the Centre for Developmental Studies could be
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considered, though I am not, in full agreement with all of them. 1 weuld
like to place them with my comments before you.
' 16. They have recommended that “it will not be possiblz to divert
any more fuel, leaves, twigs, charcoal, agriculture residues and agro-indu-
. strial base from the existing ses. Rather the consumption of fire weed,
leaves and twigs is to be contained. Significant reduction is to be attempted
through pr.vision of improved chulla, etc. for effizient burning”. I am in
full agceement with these recommezndations. They feel that it is possible
to take up enerdy plantation and instal about 8 likh Gobar Gas plants
during the next 12 to 13 years and introdice improved chulla to save one
lakh tonnes of fire wood and distiibute solir cookers tu save ‘energy equi-
‘yralent to 40,000 tonnes of fire wocd by 2003 AD., as mentioned in the
report. In my vi-w, it is worth attempting this though I am sceptical about
:the feasibility of such a large scale programme under biogas and chullas.
We are hardly able tc do 5,000 biogas pl.ints per year.
17. The other recommendation of the Centre is that coal/coke may
Bé the only dependable alternative for some years to come and attempt
should be made to diveit coal to rural areas to the tune ¢cf 7 lakh tonnes
Pef yédr. In my v.ew, unless soft coke can be produced from the coal
available in Orissa, it is difficult to encourage its consumption. Import of
soft coke from outside the State may make it a costly fuel for substitution.

18. Their other recommendation that LPG may be introduced in villages
glose tn urban distribution centres is however welcome. As already men-
tioned by me the demand for LPG has to be contained within the level of
supply,possible from our refineries. The same observation helds good
regatding vet another of their recommend tion to ensure supply of 1.2 lakh
KGs of - kerosene to rural Orissa. Kerosene is a fuel for which we have
to dgpend on imports. So its encouragement hes to be cnly up to the level
of its:availability from our refineries. They have also stated that electri-
city availability for lift irrigation points in rural areas should be increased.
Thyfeel that it should be taken from the present level of 2C0 millen KW.
apto 600 millon KW. This is a welcome suggestion, more from the agri-
 cilftral developtent point of view then from the energy policy as such.
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19. To conclude, I would say that the problems of energy crisis in
Orissa, which should be clear from the account I have given. should be
carefully and systematically tackled. I would suggest the following package

of approaches for this.

1. To meet the demand for growing power, more power projects, should
be taken up in the public sector and new stirts for 9th plan must be

thought of from now.

2. Power intensive industries should be discouraged unless they come up
with a proposal to have their own .captive power plants.

3. The existing power intensive industries should be progressively made
less dependant on grid supply by eacouraging them to set up their own
captive power plants.

4. Use of LPG. and kerosene should be optimised so that their demand
does not go beyond the level of their availability, in sight.

5. Fuel wood plantation must be taken up atleast in 1 lakh acres of degrated
forest every year.

6. In the rural areas encouragement snould be given for setting up more
bio-gas plants and for tapping solar energy througn solar cookers .and
solar photo voltaic cells.

7. Wind energy should also be harnessed for wind pumps, and wind farms

8. Improved chullas must be provided to save consumption of fire wood.

All this requires not only the efforts of a planner backed with
resources but also conscientisation of our people about the crisis facin g
them and the need to take to alternative sources of energy, apart from
saving the use of existing energy sources. In this direction, a lot is required
of educated and enlightend people likeus, who should .increase the
awareness of the society to the problem and its solution. I would like to
conclude my talk on a note of hope that we would rise, one and all, to the
occasion and contribute our mite not only in making people conscious of
the problem but also in Iending a helping hand for solving the problem:
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Problems of Energyin Rural Orissa

Dr, Bidyadhar Mishra
&

Chandramoni Pradhan

1. Considering the need of a comprehensive study on the problems of
energy in Orissa with reference to the rural areas, where the problem is
becoming acute; the Centre for Developmental Studies, Bhubaneswar
proposed an exploratory .study in rural Orissa to the Govt. of Orissa,
Department of Science, Technology and Environment towards the end of
1985. The Deptt. sanctioned the scheme and the study was undertaken
during the period from Nov. 86 to Feb. 1987 in collaboration with the
Orissa Renewable Energy Develorment Agency (OREDA). After dis-
cussion with OREDA, the final report was submitted in July 1987.

2. The design of the :tudy was—

i) The whole State was divided into 3 significant energy zones krep-
ing in view the natural resources available, the intensity of agriculture etc.
and the socio-cultural habits of the people. Three zones are (i) the
highly exploited and porulated coastal zore (ii) the intermediate areas
where the exploitation is reasonably high and the pressure of the coastal
belt is felt, and (1ii) the forested and tribil zone.

ii) From each zone, one typical Block, where OREDA had already
initiated some developmental activity, was selected after consultation.

iii) In each selected Block, 2 clusters, cne with a developmental
parameter (such as electricity, gobar gas and/or improved chulah progra-
mmes) and another without any or all of them, were selected in a purposive
manner. A cluster in this context meant a group of 3/4 centinous villages
with a population of 2000/number of hou:eholds 400.

3. Two schcdules, one a hcusehold schedule and the other for the
village, were prescribed under the survey. The village schedule had provi-
sion for the village resources with special reference to energy sourcess
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collection of data on the consumption of energy in all the non-household
establishment and | marginal activitics like entertajnment, common village
functlon and such other activities . which would not be covered by house-
hold data. The houshnld schedule was canvassed in25% of the household
classified according economic status and .t contained details of household
'+ resources and consumption of energy in kitchen, lighting, entertainment,
ceremonies and enterprises within the household premises. Attempt aJso
* mede to get some data on the shifts from ene source to the other, if any
visible. The tot:1 annual consumption of energy was then pooled (estimated
for household sector and actual tor the non-household) to givé the annual
Consumption of energy for the village/cluster. Data were also associated
with the economic condition of the households

4. The Blocks selected for this purpose wete Derabish in Cuttack
district, Champua in Keonjhar and Kishorenagir in Dhenkanal district. In
each Block, two cli'sters were selected in consultation with the Block Offi-
cid!s and other functionaries associated with implementation of energy
~ progammes. In addition to the study some cnergy pamphlets were also given
to the villagers and data were collected by discussion regarding the aware-
ness of energy programmes snd the willingness of the villagers to adopt the
i nproved gadgets. Such imformation was passed on to OREDA for follow

up action.

5. Some of the results of the study relevant to the discussion may
be seen from the Tables below :
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TABLE 1

_ Agguall pet household consumption of energy in the 6 (six) selected
. clusters in Kitchen/household enterprises in quintal
Coal Replacement: (QCR)

L

Source Derabish . . Champua .. Kishorenagar
Cluster | Cluster Cluster:| Cluster Cluster | Cluster

1 2 14 2° v 1 2
Fire wood 249 540 2.78 031 11,63 12.19

Agril. residue  0.52 0.21 0.19 0.08
and other waste

Dungeake 3.29 1.36 0.48 0.32

Kerosene 0.27

Electricity 0.32 0.04

Gobar gas & * 3%

others

‘Total 8.92 8.85 8.52 8.09 11.63 12.19

*_negligible.

TABLE 2

Annual per household energy used for lighting
(in litre kerosene replacement)

——

Source Derabish Champua Kishorenagar
Cluster | Cluster Cluster | Cluster Cluster | Cluster

1 2 1 2 1 2

Kerosene 37 39 22 27 34 31

Electricity 18 % 11 9 7

Other oils * *

Total 55 39 33 27 43 38

# negligible.
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TABLE 3

Annual per household total consumption of energy in different clusters
(all end uses) in QCR.

Derabish Champua Kishorenagar
End uses, Cluster | Cluster Cluster | Cluster Cluster | Cluster
1 2 1 2 1 2
Kitchen & 892 885 8.52 809 1163 1219
household
Enterprises
Lighting 2.78 2.02 1.67 1.37 2.17 1.92
Total 11.70 10.87 10.19 0.46 13.80 14.11
TABLE 4

Annual consumption of energy in household and non-household sectors
(in percentages) in the 6 (six) cluster in QCR.

Block/Cluster Consumption 0f energy in QCR)
Household l Non-household | Total
1. Derabish 1 394.2 (93) 285 (7) 422.7 (100)
2. 431.8 (90) 48.0 (10) 479.8 (100)
2. Champua 1. 461.5 (97) 14.2 (3) 4,5.7 (100)
2 340.7 (98) 6.7 (2) 347.4 (100)
3. Kishorenagar 1. 508.7 (93) 37.37) 546.0 (100)
2. 439 5 (97) 15.5 (3) 455.0 (100)

Figures in brackets are percentage shares of the household and
non-household sectors in the total consumption. .. .
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6. Thefigures in the above Tables are revealing.

(a) Table--1 shows that in coastal areas, the households have diveri-

sified their energy use in kitchen into all possible sources except coal. At

fthe other end,firewood is the only fuel in both the clusters of Kishorenagar.

In between, the mining and deforested areas of Champua have shown a

mixed picture. Further, there is a very high consumption of firewood in
Kishorenagar Block and this is due to inefficient burning,

(b) Table--2 shows that Kerosene continues to be the major fuel
for lighting in the wvillages. The least amount of energy was spent on
lighting in the clusters of Champua with their tribal population and the
highest consumption was in Derabish Block. Consumption of energy in
lighting was observed to be more in Cluster--1 of Kishorenagar Block as
the cluster contained a part of the Block colony.

(c) Table--3 shows the per household average total consumpticn of
energy per year. The average is about 12 QCR (Quintal Ceal Replacement)
per year. The higher averages in Kishorenagar clusters is due to inefficient
burning of firewood which is easily available from the forest around. They
burn in logs not in split firewood pieces. A small part of the household
consumption of energy in the coastal areas is shifted to non-household
establishments, where people have started taking morning tea etc. In out-
gide shops and ‘dhabas’. This will ke evident from the Table—4.

(d) Consumption of energy by non-household establishmeunts as seen
from Table-4 has been more in the coastil areas and least in the tribal
areas of Champua. The energy sources used by the non-househ>ld establish-
ment included coal, firewood, dungcake, kerosene and electricity.

7. Taking into consideration all types of energy consumption the
clusters fot all the end-uses such as kitchen/enterprise, and lizhting in
household and non-household sectors, agriculture and irrigation, the
percentage shares of different sources worked out as in Table-5.
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TABLE 5

Percentage shares of different souzces of energy consumed in 6 [six]
selected clusters.

Source Derabish Champua Kishorenag;r

Cluster | Cluster Cluster | Cluster Cluster | Cluster
1 2 1 2 1 2

IS @aa) 2 3 1 1 I

2. Firewood 23 50 28 7 83 86

3. Dungcake 27 11 5 3

4. Leaves and twigs

Agril. residues 17 16 47 76

and other waste

5. Kerosene 17 18 11 14 12 11

6 Electricity 12 2 7 4 3

7. Gobar gas & 2 I

others
Total 100 100 1CO 100 100 100

The figures in the Table--5 are self explanatory.. It may be marked
that all the types of fuel are used in Derabish cluster-1 and only three
types are used in Kishorenagar cluster-2. Leaves and twigs are consumed
heavily in Champua Block. The range within which the use of firewood,
dungcake and leaves/twigs vary are worth-noting. Xerosene is the main
fuel for lighting and the consumption is mote in coastal areas. Contribution
of gobar gas is nominal.

8. An attempt was made to collect details of human and animal
energy in terms of days spent in agsiculture and allied operations. The total
numbet of days spent on agriculture will add up to about 800 million man
days and other allied work to about 400 million man days pet year in
rural Orissa. Machines have not yet taken over this exertion of the human
body in this part of the country.
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Besides, 500 million animal days are also put into service in agricul-
ture, other activities allied to agriculture and transport in rural Orissa
per year.

9. An account of the human and animal days spent in agriculture
and other activities in the six selected clusters is given in Table—6

TABLE 6

Annual per household number of human and animal days used in
agriculture and allied activities in the 6 [six] clusters.

Block/Cluster | Human days | Avg. No. | Animal days
Avg.per T %of 1 ofdays linagril I Averg. no.
h.hold 1 hired 1 spentper 1 allied 1 of days

in Agril. 1 labour 1 acre. lactivities 1 per acre

Derabish 1. | 196 42 60 75 22
2. 58 55 62 23 24

Champua 1 56 20 27 7% 20
2. 54 15 27 77 % 20

Kishrenagar 1. 179 42 56 1763% 20
2. 123 29 34 " 164 20

% include days spent on bringing wood etc. from forests & other areas-
transport included.

10. It can be seen that of the 6 clusters, three are more agricultural.
One road side cluster in Derabish Block and both the clusters of Champua
Block have less agricultural activities. Since per household averages may be
misleading we have worked out per acre average human and animal days
spent. It may be seen thit human involvement in agriculture per acre of
land cultivated with multiple crop is more in coastal areas and less in
other Blocks, where intensified cultivation is not practised.

11. However, we have felt that relieving the human and animal
exertion is not important in this part of the country,. In the action plans
suggested by us, we have therefore confined to the energy used in kitchen/
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enterprise and lighting in household sector and the non-household esta-
blishments in rural areas.

ACTION PLANS FOR MEETING ENERGY NEEDS

12. While suggesting the action plans for the selected clusters
covered by the study, the broad frame-work and ditection of the plan was
discussed. In working out the projection of demand, the parameters which
were taken into consideration were the present level of supply, the trend
of shifts from one source to another, the likely speed with which one
source may grow or get depleted, the expected growth in population, culty-
ral change which moy induce growth in energy use and the likely speed of
development in agriculture, industries et:.

13. As against the present level of annual consumption of 54 MTCR,
the requirement of energy in rural Orissa by 2000 AD was projected as 7.1
MTCR (at the present level of efficiency). Every attempt is to be made to
achieve this ievel of supply through conservation. effecting efficiency in
energy consumptinn, and creation of new sources. Besides,supporting actiocs
are to be taken by OREDA and the Department concerned in opehing
dialogues with other departments, educating the people in the direction of
energy consumption and effecting economy in the consumption. The follo-
wing action plans have been suggested, at the Statte level and for the sele-
cted clusters.

14. At Macro-level (Rural Orissa):

1. Enough plantations through Social Forestry, Energy plantation and
normal afforestation programmes are to be planned in the years ahead. The
Department concerned is to enter into  dialoguue with the respective
Dapartments in this respect.

ii) A steady supply of 7 lakh tonnes of coal is to be maintained for
the rural areas. Necessary distribution arrangements are also to be made.
This will be the only dependable arrangement during the gestation period
of the plantation growth.

1ii) The provision of improved chulahs, solar cookers etc. where
possible may be intensifid with supporting distributing arrangements in
rural areas, to cover about 5 lakh families by 2000 AD. This should be an
important programme in the forested and middle zone.

iv( Households should be encouraged and adequately subsidised for the
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installation of gobar gas plants instead of burning dung cake directly. This
programme should cover about 4 lakh individual plants and about 20
thousand community plans (in tribal areas), covering in all about 8 lakh

rural families by 2000 AD.
v) A steady supply of 1.2 lakh kls. of kerosene should be mamtamed

to rural Orissa with efficient distribution arrangement.

vi) The rural electricication programme should achieve a total
supply of electricity to the tune of 600 million kwh (400 mkwh for
commercial and domestic consumption and 200 mkwh for agriculture/irrig-
ation). In the mean time, it should also be attempted for generation of
electricity through Solar P.V., Mini-hydel and large wind Mill.

vii) L. P. Gas may be provided in semi-urban and sub-urban areas
to cover at least one lakh rural families by 2000 AD.

15. With a multi-pronged attack, the problem of energy scarcity
in rural areas can be solved. It may be possible to achieve a situation by
2000 AD, where the commercial sources will share higher proportion of
energy needs in rural Orissa as suggest ‘d

Source-wise supply of energy as ac present and proprsed by 2000 AD

Source, Pereentage Share Percentage Share
( as at present ) Proposed by 2000 AD
1. Firewood 35 25.5
2. Leaves, twigs & charcoal 16 12.0
3. Agril. residues & 8 (s 6.5
other waste
4. Dung-cake 24 13.5
5. Gobar gas 12.5
6. Savings achieved by
improved gadgets 2.0
Non-commercial total 83 72.0
7. Coal 4 10.0
8. L. P. Gas 15
9. Kerosene 9 8.5
10. Electricity 4 85
Commercial Total 17 28.0
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16. At the cluster levels, the recommendations aregon the same lines
with local variations depending on the status of the areas.

o 1) The afforestation, energy plantition and social forestry may have
limited applicability in the coastal areas, but they should be intensifid in
cther clusters.

ii) Coal depots may be organised at central points in each cluster
and people may be encouraged to use coal in road side dhabas’ and tea stalls.

iii) Improved chulahs should be provided immediately in forested
clusters, where consumption of firewood is very high.

v) Gobar gas seems to be the most practical solution for rural
energy need. While the coastal areas will readily come forward for these
plants, other areas, specially those net using dung cakes as fuel may be
induced to install plants in as many numbers as possible. C mmunity Gobar
gas plants will be possible in tribal areas, where community spirit is high.

17. It may be attempted to reach a stage where meaningful shifts
from one source to other can be indu ced in the clusters and also extend the
attempt to cover whole of the Block areas, so that a revised energy struc-
ture is achieved as indicated.

Source-wise supply of energy as at present and as proposed
by 2000 AD in 6 selected clusters with % share to be
covered by each source.

Cluster-1 Cluster-2 .
as at | Proposed by | As at 1 Proposed by
present | 2000 AD, | present. [ 2000 AD

Block-Derabish

1. Coal 2 15 3 20
2. Firewood 23 15 50 20
3. Leaves, twigs 17 10 16 10

& Agril. .

residues. etc.
4. Dung-cakes 27 I5 11 10
5. Gobar gas 2 15 10
6. L. P. Gas 5 5
7. Kerosene 17 15 18 15
8. Electricity 12 10 2 10
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Block-Champua
1. Coal 1 20 5
2. Firewood 28 20 7 . 5
3. Leaves & 47 20 76 55
twigs Agril.
residue etc. .
4. Dung-cake 5 5 3 5
5. Gobar gas 1 10 10
6. Kerosene 11 1o 14 10
7. Electricity 7 1o Io
Block-Kishorenagar
Y. Coal I 5 5
2. Fire wood 83 50 86 60
3. Leaves, 7 7
twigs Agril. _
residue etc.
4. Gobar gas#.... 20 10
5. Kerosene 12 8 11 8
6. Electricity 4 10 3 10

* No dung cake isused now, nor it is proposed in future.

18 As regards gadgets for augmenting irrigation such as wind-mijll
and sulabh pumps, there hawe been requests by the heuseholds,. but it has
been found. that sources of water for lifting are limited in summer in
coastal areas and almost nil in other areas. As has been observed earlier,
these are not pressing needs in this part of the country. More attention
need be paid on the other fronts rather than supplying irrigational gadgets,
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CONCLUSION -

19 Energy is the need of the dsy. Non-commercial renewable
sources are quickly being depleted and unless they are conserved and aug-
mented, the future may be very grim. On the commercial front much is
being planned, but the fossil fuels may be exhausted.soon. Hydel, mini-
hydel and atomic power may be the only means at ‘our disposal. It is not
sure how much of these resources can be augmented. Non-conventional
sources like wind, solar, geothermal and oceanic are to be harnesscd for the
use of the man-kind. Public awareness about the economy in energy use
and their conservation is very much lacking and none of us is prepared to
look at the problem in a collective manner. Therfore, the job of planning
for energy and its implementation, becomes very challenging.




An Analysis of the Power-Crisis in Orissa
Ritanjali Dash
Regional College of Education.

India is passing through a phase of severe power crisis during the 80s.
Orissa is no exception to it But the Power-Crisis in  Orissa is some what
ditferent in the sense that it is due to human lapses which can be avoided
with little effort and with some measures of reform. In Orissa the demand
for power is nearly 209 less than the nstellid capacity of 1234 mw.
Besides, the power available inside the state for purchase by OSEB is nearly
50 mw. But the crisis is due to the low production or generation of
electricity which is only a little above 30% of the installed capacity.

A detailed analysis of the power position in Orissa is given in Table 1.
It is seen from the Table that the maximum power generation capacity is
only 33.81% of the total installed capacity. Present tctal demand is
1000 mw. There is a shortfall of about 580 mw, cut of which the Orissa
State Electricity Board (OSEB) has managed to provide power to the extent
of 464 niw approximately by purchaseé from inside sources like NALCO,
and import from outside sources like Faraka. Chuka, MPSEB,DVC,
(Damodar Valley Corporati n), Bihar Stute Electricity Board (BSEB),Eastern
Regional Electricity Board (EREB) etc.

TABLE- 1
Name of Projects Total Installed Firm Genera- Firm Gene-
Capacity - tion in MW ration as a
peicentage
capacity
(1) (2) 3) (4)
Machhkund 34 MW (Orissa’'s MW (Orissa’s —
Share) Share)

Hirakud
Stage I (4x37.5) = 150 MW j 16,630
ST e P } 198 MW 12591 46.63%
Chiplima—(3x24 MW = 72 MW
Balimela-(6x60MW) 360 MW 11894  33.03%

-
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Rengali-Total installed

capacity in hydel 764 MW
power \
TTPS stage-I (2x50 — 100 100 MW 65 52 65.52%,

(Talcher Thermal

Power Station)

Stage I-(4x62.5 MW) - 250 MW 470 MW 134 51 MW 28.68Y%,
Stgge [I-(2x110 MW) - 220 MW

Total 1234 MW 417.23 MW 3381%

" ———

The Central Electricity Authority’s (CEA)< demand survey.report says that
the power demand will increase to 1270 Mw (in 1990) and to 2200MW in
1895. The 13 th Energy Survery Report gives a much higher figure of the
future puwer requirement in Orissa which will be 1584 MW in 1988-89
and 3283 MW in 1994-95. If we take the CEA demand survey as the correct
estimate of the power situation in Orissa, then hopefully we can meet the
power demand in coming years with the commissioning of the undernoted
on going and upcoming projects.

Hydel-(On-going Projects)

Rengali Prcject :
Stige I--2 X 50 Mw ~ 100 Mw ) Generation station Test
Stage IT--2 X 50 Mw - 100 Mw ) 'Running period

Stage III--1. X50MW = 50 MW -- not started

Upper Kolab :

Stage I-- 3 X 80 mw — 240 % Generation started only in
Stage II--1 X 80 —80mw one unit from Auguast 1986
Upper Indravati :

4 X 150 mw - 600 mw Japanese Technology.
Hirakud | One more unit at stage-1I
tmw. It shows that the total inst
around 2000 mw by 1995,

Ongoing Captive Power Plants °

I1is installed with 4 capacity of 37.
alled capacity from.hydel projects will be

Among the ongoing captive power plants we have installed capacity:.
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NALCO-- 5 x 120mw — 600 mw.
Presently 3 units are genearting totally 360 mw, out of which 320mw,

of surplus power are available for sale. So far OSEB has purchased only
120mw, as the generation started late this year.

Rourkela Steel Plant (RSP) :

Installed capacity — 2 x 60 mw = 120 mw.

Besides the captive power plants we have two industrial thermo-
generating sets one at Nalco/Damanjodi and another at Paradeep Phosphate
which provide power occssionally when they have a low requirement.

Nalco/Damanjodi-- 3 x 185 mw — 55.5 mw

Boiler capacity--200 MT/hr. ( MT metric tonnes)

P.radeep Phosphate : 2 x 16 MW — 32 MW.

Boiler capacity-- 110OMT/hr.

Upcomming Thermal Projects

1b thermal- 4 x 210 n.w = 340 mw.

undertaken by OPGC [Orissa Pow.r Generating Corporation ]
Talcher Super Thermal Power Plant (TSTP) - Ccmmissioned by (NTPC)
(National Thermal Power Corporation). Iastalled

2 x 500 mw — looomw.
In the second phase, it may commission cne more unit having an

installtion capacity of 800 mw.

With all these ongoing and upcomming projects the power supply
position in Orissa seems to be very smooth. However, Nalco will stop
selling power to OSEB once its smeltered Plant starts functioning. By
that time if all the on-going projects will generate at least half cf their
installed capacity the power situation can be faced with more confidence.
But if the actual generation continues at the present rate of 33.18% of the
installed capacity the situation will go out of control.

In the present circumstances, the shortfall is about 50% to 60% in
case of bad monsoon. To avoid this shortfall in case of bad monsoon more
generation is required from thermal power plants although the cost of
generation of thermal power ( ie., per unit cost 90 paise to Rs, 1.00)is
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‘bighiar tHdn' that of the hfdel-power (et unit cost 5o Paise o 60 paise).
Howeveér. thermal power plants in ' Orissa are generating proportionately
-less“electricity than'the hydel projetts and are ina vérv ‘bad shape. Poor
quality-of -codl with-an ash-contént of 4o to 4%, inefficient ‘management
and' maintenanée,-machifiéry“defects in bo.lers and generators  and labour
Ppreblents dte said'to-be the reasons affecting the H8tifal ‘Hidttoning ‘of
TTPS in Orissa, & i

Besides the low-generation of electricity tirere‘are somedifher critical
problems like the tinancial stringency in OSEB, presently acting as the
sole power transmission and distribution body in Orissa. The total ificome
of OSEB before the January 1988 tariff ‘revision was Rs. 18 crores per
month. The totil ‘expenditure was Rs.25 “ctores ‘per ‘#isiith. Hence a
shortrali of Rs. 7:érores per month dr Rs. 84 crores per year.

Atter January 1988 revision,the estimated tatal income of* OSEB is
22 crores per month and total exp:nditure is 28 ¢fotes per month. Thus

an annual shortfall of Rs.70 crores, A figure of the loan liabifities ‘of
OSEB from various sources is given below °

Loans upto 1986 Lodns in 1987-88
Rs. in crores approxXimately.
Cpital from Gov ernment 192 200
Capital from Bond 124 140
Capital from REC 102 132
Capital from LIC .59 75
Capical from others 31 60
508 crores 607 crores

The total loan liabilities of Rs,607 crores, including other obligations,
will be around 650 crore in 1987-88. A major portion of the o Y
lisdtigH during 4 year goes to two heads, ie., loan instaltfent payment
(Rs’:48"dr‘o‘f‘e"s"aﬁ'fiii;;jllji approximately) and interest P yment [approximately
Rs:z0 cforés anntially].

Th‘fs thie '_iilct)tve—expenditure gip of Rs.70 crores approximately alons
with the [oan liability of around Rs.650 crores definitely poses a challenge
to Orissa State Electricity Board. Government’s | aid to Orissa State
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Electricity Board is meagre. It is even less than Rs.1 crore [66 lakh]. So far
as subsidy is concerned, the Govt. of Orissa has stopped paying subsidy for
rural electrif cation since 1977-73. The actual loss ud to March 1986 on
account of rural electrificatien is Rs.80.40 crores and the claim has been
made by rissa State Electricity Board for Rs.60 43 crores. But not a single
pie has been paid as subsii'v. If the interest payment will be added, it will
be a much high figure. A detad figure of te actual loss and loss claimed is
given below over the period 1976 77 to 1985-86 -

———

Year Actual loss Subsidy claimed = Subsidy paid in

Rs. in crores  Rs. in ctores. Rs. crores.

1976-77 24.60 24.60 24.60

1977-78 3.40 3.40

1978-79 4.60 4.60

1979-80 6.20 6.20

1980-81 5.80 5.82

1381-82 820 580

1982 83 1°.10 8 80

1983-81 11.00 50

1984-85 3.8 116!

1985-86 .'5.30 12.52

Total loss 80-40 60.43

~ Out of 46,992 villages in Orissa, a total of 24903 villages have been
electrified till March 1987 which is 53% against the all India average of
68%. Despite this expansion, Orissa his remained 4th in list from bottom
in percentage-wise electrification but 5th frem top'in number of villages to
b eledtrified. Besides rural electrification, Orissa Electricity Board provides
electricities at a subsidised rate to various other sections like :
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Section - Total Number Number in 1986-87
Hamlets 2387 55
L. I. pumps 32617 2615
Tribal villages 6596 293
Harijan Basti - © 2424 455

The tariff rate in case of Lift irrigation Schemes is highly subsidised
[22 paise per unit whereas for commercial secter it is Re.l/- per unit].
Besides, 50% of the cost of transmissio_n lines which is to be borne by
Orissa State Electricity Bouard is'not paid up by Orissa Lift Irrigation
Corporation (OLIC) in due time. The arrear bills are also beavy-

Diversion of electricity from industries fo domestic sector results in
less of revenue. Industries consume 73.07% of the total - electricity, dome-
stic sector  10.10%agriculte 2.26% and others like commercial and bulk pur
chase consumption is 14.57% The sale prices of electricity to various sectors ;
ate as follows:

Industry Smalil Scale 53 paise pet unit
Medium 54 paise per unit
Large 60 paise per unit
Heavy 65 paise per unit

Domestic 44 paise per unit

Commercial 92 paise per unit

Irrigation 22.6 paise per unit

Bulk supply ' Rs. 1.00 paise per unit

Railway Traction Rs. 1.00 paise per unit

The revenue income from :

Industries 70.49%,

Agriculture 1%

Domestic 8.2%

Others 2081%5

As industrial tariff rate is higher than domestic tariff, diversion o:
power from industries to domestic sector to avoid public discontentmen :
leads to less of revenue. It is a popular measure and government shoul.
adequately compensate the loss by providing aid.
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The cost: qf power purchased from outside is much higher -than”the
consumer price in the domestic and other priority sectors including
1ndustx;es

Cost of power purchased

Nalco = ... 80 paise (st 300 mu# at the rate of 50 paise per unit.
Farakka .. 72 paise next 150.mu at the rate of 75 paise per unit.
,Ghuka 51 paise next units at-the rate of 85.paise per-unit.
:MPSEB .. .85 paise per unit

EREB 58 paise per unit (supply is:much less)
. # 1 MW —8.76 mu million units)

The price at which electr1c1ty is sold to wvarious sectors except in
bulk supply and raiway traction is less compared to thejpurchase price of
electricity . In this way Orissa State Electricity Board also suffers from
lpsses. The causes of Orissa State ‘Electricity Board’s losses ‘are mainly
due to the heavy power wastage which accounts for 43% of the generation
capacity, out of which 23% of loss is suffered from Transmission and
d1str1but1on losses (T & D losseses) against the all- India average of 21%
and 20% of loss is suffered from pilferage. The figures for T & D losses
are given below. '

Year T & D losses as a percentage
of actual generation - ____
1974-75 117
1975-76 14.6
1976-77 134
1977-78 14,2
1978-79 18.3
1979-80 18.3
1980 81 185
1981-82 183
1982-83 17.96
1983-84 17.49
1984-85 17.97
1985-86 23.3
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The above table shows that the T & D losses have more than
d ubled in 10 years time. According to technical experts, the ideal loss
of transmission is 4% and at the worst case it can go up t» 40%. Some
believe that a portion of unaccounted power has been “attributed to the
system loss and the rest is attributted to pilferage.

When the loss due to pilferage is said to be as high as 32% of the
total available elecricity, no sensible person can totally blame the domestic
consumer or commercial customers on charges of pilferage and theft of

electricity because the total consumption in both ‘the sector is less than
the total loss. So, there must be some amount of pilferage in other sectors
including industrial sector. It has been reported that 500 meters are not
functioning in industrial units and in many more cases complaint has been
made against the faulty meter-reading. Revenue amounting to- Rs.40 crores

has been locked up in dispute (litigation, pilferage etc.) e

What is to be done at this juncture is a joint effort by the Govern-
met and all those involvet in power generation and transmission and con-
sumption. Some suggestive measures are given, below  for “adoption  to
overcome the power crisis in Orissa. These are

(1) More and more projects can be undertaken in proportion to
demand which seems to be an impossible task in the present financial situ-
ation of the Orissa State Electricity Board.

Mini, micro generating sets should be set up although it has a high
errecting and commissioning cost by the use ‘of water previously used at

one point of the river.

(2) Urgent efforts to be made to ralse the actual generation to the
level of 50% of the installed capacity. This can be done by :

i) decentralising all the generating projects under separate authorities
and creating a sense of competitiveness among themselves by awarding
incentive awards, trophies, recognition etc. to the higher generating units.

ii) Maintenance and service contracts to be made in case of existing

projects.



( 100)

iii) For new projects contracts to be made on a turnkey basis and after
that service, maintenance contract also to be made for longer periods.

3) To enforce strict supervision against pilferage and theft of electri-
city, electricity supplied to different divisions and sub-divisions are to be
metered and accountability is to be fixed in case of large gap between
supply of electricity and coliection of revenue. This can check the pilferage

upto 90%.

4) Amendments are to be made in the Eleetricity Supply Act to
avoid litigations in payment of tariff. Payment of tariff should be made at
the first hand. After that any complaint regarding meter reading etc. can
be enquired. Responsibility of installation cf meters is to be bestowed upon
the consumers.

5) Power to be provided on a flat rate basis in case of domestic and
commercirl consumers and biiling system to be made computerised. This
system has proved to be a success in so.ne Stite Electricity Boards,

6) Flat rate should be fixed taking int> consideration one’s consum-
ption potential of electricity. For each household (a declaration to be made
by the houseowner regaraing the use of electric gadgets along with simult-
aneous survey and inspection) to know the consumption potential,

7) Short-term loans with high interest rates to be discouraged. Long-
term soft loans to be arranged for modernisation, expansion. maintenance
etc. Revenue loss due to government legislation should be adequately sub-
sidised every year.

8) Privatisation with limited government control over some Important
areas like distribution of power ro different sectors could have been a
better solution but it cannot be implemented because of political interest,
So at least some autonomy can be given in. administrative field, Implemen-
tation of a system similar to MOU (Memorandum of understanding) which
has been recently implemented in t#o major public sector undertakings
one of which is SAIL can also yield better results.

9} Last of all, efforts should be made to reach each and every consumer
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through consumer education programme. Domestic consumers can be advi-
sed to use low energy consuming devices. This can be achieved by publicity
through newspapers, audio, visual media etc. Industrial consumers should
be educated through training, seminar and workshops, on conservation of
energy.

We have di cussed different aspects of the power crisis in Orissa like
the present situation, its causes and some suggested remedial measures.
Experts must have given their opinion or advice to tackle the situation. If
the suggested measures are taken into consideration seriously for imple-
mentation, some of the present crisis can be avoided and Orissa can be a

surplus State in power generation by 1995. ‘ HEET



Strategy for the Development of Renewable Energy

Dr. Kumar Das
Reader in Economics
Utkal university

1:1 Energy is the basic natural input without which the existence
of mankind is quite impossible To a common man it is a commodity like,
gasoline, gas or electricity to an industrialist, it is .the heat required to
power his gigantic machinery; to an economist - it is the key ingredient for
economic prosperity. It lights up the right with the splendour of the
day, it extends the range of human vision, it multiplies the power of
human and animal muscles it accelerates motion, it annihilates distance,
and facilitates human interaction. In short, it has played a key role in the
evolution of modern day civilisation ~We are all dependent on energy of
one kind or another. It is quite clear that energy in one form or another
enters practically every economic activity and its avatlability and cost
determines the economic future and prosperity of a country as well as the
quality of life of its people. To-day a country is considered rich not by
the amonnt of mineral or industrial resources it posseses but by the
technological ability it has acquired, and the scientific progress it is
making, which depends ultimately in the supply of energy, pattern and
extent of its energy consumption.

1.2 Energy consumption is an unavoidable thing of any activity. The
process of production and development can not proceed without the consu-
mption of some form of energy. Energy and economy of a country are highly
intertwined into a complex system comprising m ny compartments, which
are inter-connected. (Shown in Fig -1). The Figure below illustrates the
interaction and inter-depehdence between thz energy sector with environ-
ment, Ecology and the economy. Energy plays thit role in an economy,

which ‘fcod” plays in the biological survival of a living being. It is the
back-bone of every nation and life-blood of every economic activity. '
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1.3 ENERGY IN A REGIONAL CONTEXT : N

Here let us look into a very simple model. wich describes the need
for the development of the, energy sector for accelrating regional develop-
ment. L3t tot1l energy requirement of the Region per annum be denoted by
‘E." The per capita energy cons umption (e) averaged over One year related
closely to provision of food and manufactured goods.

The total energy requirement of the Region is :

(1) E=e N.

Where N represents population of the region.
Gross Regional Product measures the level of development. Per
capita Gross Regional Product denoted as ‘g’ being a crude measure of
_standard of living of the region depends upon the energy efficienicy parae
meter (t).
2) g=et
Where t, the efficiency parameter isa complex and foh- linear
coefficient itself being a function of many factors. It represents the effi:
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ciency of energy transformation into wealth. It should be as large as possi-
ble, obviously unnecessary wast> of energy leads to a lower value of 't’ than
would otherwise be possible.

Hence substituting (2) in (1)

3 E= (gN/t)

(4) Et=gN

Regional development implies exponential rise in ‘g’. Thus with the
soaring population, at constant efficiency ‘t’ higer ‘g’ implies higher total
energy requirement (E). In other words, given growth rate of ‘g’ cannot be
maintained (1) without new and alternative supplies cf energy (2) without
raising ‘t’ that means improving the enersv trinsformition process.

1.4 ENERGY IN A SECTORAL CONTEXT :
Analogously for a given sector, the logic may be extended. Let

Xa=volume of production of the Sector A.
Ra=Total Energy requird in that S-ctor.
ea=energy used per unit of A’s Product.
() Ra=eaXa
Value added per unit of product, which -measures the profitability
and economic viability of the sedtor, depends upon the - efficiency para-
meter ‘t". Thus

6 - q=ea ' ta
' .. e=q/ta
Substituting (6) in (5) we obtain
(7) Ra=q.Xa/ta

Ra = ta= 21X

The last equation implies that if the volume of production is to be
.raised, or if value added per unit of product is to be stepped up or both
then we are required to (I) develop new alternative sources of energy (ID
and improve efficiency in energy use.

| Hence the critical relationship between energy input-and economic
development needs no explanation. The low level of energy input, and
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inefficiency in its use in both agriculture and household industry in Orissa
for example has resulted in low prcductivity, leading to low income and
pervasive poverty. If.its economic growth isto be accelerated and if
quality of life of people isto be improved by reducing unproductive
human and animal drudgery, an increase in the level of energy consumption
and efficiency in energy-use system is urgently necessary.

15 SOURCES OF ENERGY :

There. are five ultimate sources of energy ;

(1) The sun.

(2) The motion and gravitational potential of !
Sun, Moon and Earth,

(3) Geothermal energy from :
Cooling Chemical reactions and Radioactive decay
in the Earth.

(4) Nuclear reactions on the Harth.

(5) ' Chemical reaction from mineral sources.

1.6 TYPES OF ENERGY -
There are two types of energy classified on the basis
of their source of flow |
(1) Renewable Energy.
(2) Non-renewable energy.
The Renewable energy is derived predominantly from first
three sources cited above, whereas the non-renewable
energy is obtained mainly from last two sources.

161 RENEWABLE ENERGY :

Renewable energy is a type of nocn replenshible energgf obtained
from the continuous or repetitive currents of energy occuring in the
_natural environment. * It passes through the envircnment as a current or
flow, irrespective of their being a man made device to intercept and
harness this power. Itis also called as ‘infinite’ or ncn-conventional
energy. The examples are ;
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i) Solar vi) Fire wood (Bio-mass)

i1) Geothermal vii)) Vegetable waste

i11) Wind viil) Cow-dung, night soil
& animal waste

iv) Tidal ix) Bio-gas.

v) Wave

1.6 2 Non-Renewable Enersy:

It is a type of depletable energy obtained from stitic stores of energy
that remains bound unless released by human 1interactions It refers to
isolated energy potential and external action is required to initiate the
supply of energy for practical purposes. It is also called ‘finite’ or conven-
tional energy being commercialised. For example — :

1) Coal iv) Natural gas
11) Nuclear fuel v) Hydro-electricity
ii1) Qil
. - . ;
Envzronment]
Current sources -t :
0f Contznuous Finzte source of
J energy flow P:&e}: ya‘
¢
A "'_“—"_"l D ' ‘L
D
; 3 Lics Deviee
 — e
F
Use
v F
. il
Enveronmaent | Sink Enveronment |Sink
Renewable Energy N_on—Renewable Energy
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1.6.3 These two definitions are portrayed in Fig. 2 above, where a

comparision can be made.

where as Non-Renewable energy refers to the harnessed energy flow D-E-F.

Renewable energy refers to environmental energy flow A--B--C,

The former is always extracted from the flow of energy already occuring
in the environment. This energy is then returned to the environment,
having lesser environmental impact.

16.2 COMPARISON BETWEEN RENEWABLE ENERGY

AND CONVENTIONAL ENFRGY SYSTFM :
Basis Renewable Energy Non-Renewable Energy

10.
11.
12.

Example = Wind, Solar, Biomas, Coal, Oil, Gas etc.
Tidal, Wave etc.

Source Natural Local Envi-  Concentrated stock.
ronment.

Normal A curtent of energy Static store of energy .

State an income. a capital.

Life time Infinite Finite

supply

Cost at Free - Increasingly

source expensive.

Cost of High Moderate

equipment

Variation - Fluctuating Steady

in supply

Supply Low High

Cost.

Control Feed forward Feed back

Scale Small Large

Intencity Low High

Safety Mild local hazards Most dangerous when
possible in operation. faulty.
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13. Pollution Little environmental Massive environmental

impacts confining pollution : air, water,
the region. common and wide
. spread.
14. Depende- Encourages Self- Encourages a system
nce sufficient system dependent on out-side
input.
15. Context Rural, Decentralised Urban, concentrated
System. System.

It is essential that sufficient renewable current is already present in the
local enevironment. It is not good practice to try to create this energy cur-
rent especially for a particular system. It is obvious that bio-gas production
should only be contemplated as a by-product of an animal indusry already
established, and not vice-versa. The practical implication of this principle is
that the local encvironment has to be monitored and analysed over a long
period to establish precisely what energy flows are present. In Fig.2 A,B,C
must be assessed before the diverted flow thrcugh D,E,F is established.

The end-use requirement of energy vary with time.If power is
provied from a finite (non renewable) source, such as oil, the input can be
adjusted in response to the demind. Unused energy is not wasted, but
remains with the source. However, with renewable energy system not only
the end-use vary uncontrollably with time but so too does the natural
supply in the environment. The conventi’n 1l energy is most easily harne-
ssed centrally and is very expensive to distribute. On the contrary, renew-
able energy is most easily harnessed in dispersed locations and is expensive
to concentrate
1.7 STRATEGY FOR RENEWABLt RURAL ENERGY:

The ability of the local, regional environment to supply the energyflow and
the suitability of the community to accept the energy very greatly. So no
one renewable energy system is universally applicable. Therefore, making
simplistic international, national or state plans for renewable energy is
quite an irrelevant exercise. Renewable energy is a very fiexible system.
Unfortunately, large urban and industrial societies are not well suited for
such intensity, flexibility and fluctuation. Fortunately, however, renewable
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energy sources are available in remote and less privileged regions of the
rural economy. So one can safely deduce that renewable energy supplies
can provide a satisfactory living standard (but oaly if appropriite devices
exist to harness such energy satisfactorily at low>r cost). Hence the use of
renewable energy favours rural development not urban growth.

Renewable energy planning should ' constitute an integral part of
regional planning. and eavironmental p.tential ener .y with space. The
means to bridge the gap between energy requirement and its avatiability are
farea specific’. So the strategy of energy development has to be related to
regional problems and ‘priorities. Hence instead of exercises at the macro-
level, regional planning should have regional energy planning as a vital
component. It has to include two vital factors for improving or at least.
maintaining the sociil benefit from the energy-use. These are:

1) Harnessing of renewable sources of energy, and

2) The increase in the efficizncy of this energy-use. While framing

policies for = proper and efiicient utilisation of available -sourees of energy,
ti.e region requires a long-term strategy and for solving the energy problem

a change in the composition of energy sources is essential. The long-term
needs of the region require the rational use of existing sources of  energy
and proper dovelopment of the potential source. The long-term solution to
the energy crisis, therefore, lies in developing alternative viable sources of
renewable energy, Whatis needed 1istoevolve regional policies and
mesures so that energy conservation and substitution becomes economically
sound both from regional. sectoral as well as consumers’ points of view.

The present energy crisis has underlined the need for reorentiation
of the existing development strategies and for-changing  the life-style
particularly of the aftluent elite class. We need nothing less than a radical
restructuring of the energy base of the region. Conservation must be
assigned a central place in the whole of energy strategy of the region. Even
at this stage there is the need for devotailing the new energy policy with
industrial p~licy, agricultural pslicy, and regional policies to ensure optimal
utilisation of the energy base.
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In the context of increasing depletion of conventional energy sour-
ces, renewable sources of energy are better viable alternatives The reso-
urce base of renewable energy is extremely large. So the exploitation of
the renewable sources should be the kingpin of our regional energy strategy
for the future. Most of the Governments including thereof Orissa have
substantial plans directed tcwards the propagation and commercialisation
of renewable energy. Alth. ugh the scale of application widely varies, 3
busic questions have to be posed when plans are directed towards the pro-
pagation and commercialisation of renewable energy. Although the scale
of application widely varies, 3 basic questions have to be posed when one
goes to consider any practical application or renewal energy. These are :

(1) How much energy flow is available in the local environment ¢

(2) For what purpeses can the harnessed energy be used *

(3) What is the cost of the energy developed ¢ It is relatively cheap
or not ¢

The first two questions mainly ccncern to the engineers, environ-
mentalists and the technocrats, but the third one understandably dominates
the mind of the energy consumers and shculd always become the final
question for policy decisions. Renewable energy is likely to be economi-
cal only when these two conditions are satisfied :

(;)  Dustinctive scientific principles of renewable energy have been
properly understood and applied.

(2) Each stage of the energy harnessing process i1s made efficient in
terms of both n:inimising losses and maximising economic and
social benetits.

When these conditions have been met, it is possible to estimate the
costs and benefit of a particular scheme and compare these with alterna-
tives for an economic assessment. Failure to understand the distinctive
scientitic principles for hirnessing renewable energy will almost certainly
lead to pcor engineering and uneconomic operations. Every generation
process should aways follow quantitative and comprehensive assessment of
energy-end-use requirement. System efficiency calculation is most
revealing and should pinpoint unnecessary losses.

x
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Electricity is a critical input for economic development and social
progress, This paper examines supply of and cemand for electricity in the
State of Orissa over the last three decades. It also tries to spell out future
prospects regarding generation and consumption of electricity.

Supply Side :

Table-1 gives a picture of sources and quantities of electricity
generation. There are basica 1ly three sources of supply . thermal, Ciesel,
and hydro-Generation from diesel has dried up. Hpydro electricity is the
major source of supply followed by toermal power, Thermal energy
produced in 1970-71 was 522 million K. W. H. As against this, hydro-
electricity went up by 19 times from 125 to 2391 mullion K. W. H. Total
supply of electricity went up by 450 tin es between 1953 to 1985.

Orissa ranked very low in the country in regard to generation of
power at the dawn of the planning era. In 1950 the installed capacity was
only 46 M. W. in public utility power stations and 5 M. W. in industry-
owned power stat.cns. The First Five-Year Plan allotted Rs, 514,49 lakh
for expendituré on the schemes of Micbkund Hydrcelectric Scheme,
- Duduma Transmission Scheme, Small town and Rural Electrification
Scheme, Cuttack Thermal Scheme, and Hirakud Power utilisation, The
installed capacity in public utility power stations rose to 20.20 M. W. and
in industry-owned power stations to 1147 M. W. giving rise to a total
capacity of 32 M. W. The Second Plan witnessed an increase in the
installed capacity to 260 M. W. Orissa’s share in the country’s installed
capacity ard generation rcse from 0.27 per cent in 1950 to about 3.6 per
cent in 19€C-61. The Third Plan target wes to increase the generating
capacity of public utility plants to 570 M.W. This, in turn, led orissa to
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account for 4.6 per cent of the country’s cspacity, The provision for
power in the Third plan was originally Rs. 44.62 crores. This later on
increased to 56.73 crores due to increase 1o expenditure in the Talcher
Thermal Scheme laying the transmission lines to connect Balimela Project
with other electricity systems, inclusion of the Hirakud Stage III and
addition of some new items in the “Transmission and Distribution”
Scheme. The generation from hydreoplants shot up from less than 0.1 por
cent t0 98.4 % in 1960. This was mainly due to the commissioning of the
Hirakud and M :chkund hydroelectric projects. At the end of the 3rd
Plan the installed capacity increased to 3iC M:W. Rural electrification
received little attention during the First and the Second Five-Year Plar
periods. The Third Plan extended its attention to rural electrification
programme and provided for an cutlay of Rs.1.4 crore tor electri ying 165
villages. The Fourth Plan was expected to generate ¥20 M. W. of installed
cepacity and electrify 750 more villages so that the total number of electri-
fied villages would be 1571. The Plan provided for an outias of Rs.66.57
crores for power section. It proposed to complete the continuing schemes
and to start the preliminary work af two msjor projects like Upper Kolab
and Upper Indravati. During this pericd it was estimated that at th: end
of the-Fourth Plan tle peak load wculd be 627 leaving a surplus of 11.75
M.W. However, it was also calculated that there would be shortage of
power Ly the year 1975-76. Keeping this in view the Upper Kolab (160
M.W.) and Upper Indravati (600 M W.) hydroelectric projects were propo-
sed to be taken up towards the later part of the Fcurth Plin. This Plan
under its Rural Electrification Programme gave priority to Lift Irrigation
points and made a provision of Rs2 crores for the energisation of 2,000
Lift [rrigation points.

Demand tide: Electricity in the state is broadly demanded for
domestic, commercial, industrial, street lighting, public  water works and
pumping and irrigaticn uses. The total demand for electricity in 1954 was
4.08 million K. W. H. This increased to 317 million K.W. H. in 1560. The
pet capita consumption cf electricity in the state increased from 14 to 25
units during the First Plan-period. lndustries always have a lion's share
in the consumpticn of electricity. Industrial consumption in 1950 was (2.6
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lakh crore K.W. This increased to 4. 6 lakh crore in 1955, In 1960 indust-
rial consumption went up to 307 million K W. H. It was 96. 6 % of the
total electricity consumption in the state.  Consumption for irrigation
accounted the lowest (0.04 million K.W.1.) in the same year. The totel

demand for electricity was increasing at -a rate of 30% per year before the
Third Plan.

The per capita consumption !as become almost 3 times from 1960-61
to 1083-84 The demand rose to 380 M.W.in October 1980. Rapid indu-
strialis ition and rural electrification escalated the demand to 680 M.W. in
October 1983 while the supply growth rate was between 18 to 20%. This
rate of growth has taken place inspite of the load restrictions and power
cuts. Notwithstanding the severe power shortages, bulk industrial loads
have been committed in order to maintain the tempo of industrialisation.
Futher, the national objective of 100 per cent rural electrification during
the Seventh Plan period is most likely to increase the growth rate nwuch
higher than the rate suggested by the power survey conducted by the
Central Electricity Authority. 1he plan, on the other hand, envisagcs
9 per cent growth rate as suggested by the tweltth power survey.
Conclusion

[i] Inthe 1950s and early 60s and in the late €0s and early 70s,
supply and demand sides matched. From 1962 to 1967 consumption of
electricity fell below generation. From 1968 to 1972 there was excess of
electricity generation. Acute shortage was felt between 1974 to 78,
L espite these imb.lances there has been a sccular rise both in generation
and consumpt on ¢f electricity.

[ii] Large-scale industrialisation and provision for rural electrifi-
cation together have caused acute shortage 1 power. The present supply
capacity does not cope with the risein demand. The crisis has crippling
effect on industries for want of power suppiy. The present need of the
state is to diversify sources of power, develop substitutes for domestic use
of power and divert electricity to the much needed ir.dustrial growth.

[iii] Management of supply and demand is a perpetual adjustment
affair. Location of power plants, grid facilities and zoning patterns will
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ensure equitable distribution according to use. The present load shedding
practice is discriminated in favcur of the privileged groups, injurious to
the interests of the basic industries and rural communities. The hecessary
compromise amongst the users has not been struck.

References :
Government cf Orissa, planning and Co-ordination Department,

Plan Documents.

TABL®E - 1
Electricity Generated [Million K.W.H.]

Year Thermal Diesel Hydro Total
1953 - 8.04
1960 - 328.63
1965 995919
1970-71 522.986 0.728 125.496  1778.210
197576 716,301 0.061 €50.019 1566.381
1930-81 744.003 2391.400 3135.403

—

Sources : [1[ Bureau of Statistics and Econon ics, Orissa = Stutistical
"Qutlines of Orissa 1962, 1971, 1920.
[2] Five-Year Plans of Orissa.
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Position of Power in Orissa

Dr. Manoranjan Das
Lecturer in Economics,
Khzllikote Colleg,e

Berhampur.

One of the basic infrastructures of development is Power or Energy.
Without adequate provision of power, no country can achieve rapid
industrialisation which is the means to step up the process of growth. The
use of electricity is also gradually increasing in agriculture due to more
use of pumpsets and other equipments. Due to urbanisation the demand
for electricity has been increasing. The policy of rural electricication
has created even more demand for electricity. In this ccntext, the paper
aims to study the position of power in Orissa: In this study, only the
conventional source of energy (i. e., electricity) has been taken up.

Power Projects :

The power system in Orissa is pre-dominantly hydro-electric It
ccnstitutes ¢bcut sixty percent of the total power production. The
different main power projects sponsored by the Government in Orissa are °
Hirakud Hydro-Electric Project, S tage-1 & I1 with installed capacity of
270 M.W., Machkund hydro-electric preject (Orissa share) with installed
capacity of 34 M.W., Balimela hydro-electric project with installed
capacity cf 360 M.W. and Talcher Thermal Power Station with installed
cepacity of 470 M.W. The recent Multipurpose pcwer projects are,
Rengali Project with installed capacity of 100 M W., Upper Kolab with
installed capacity of 240 M.W. and Upper Indravati with installed
capacity of 600 M.W. Basides these, there is a small thermal plant at
Chcudwar. (1) Some large industries in the State have their own power
piants about which data could not be provided.

1. Economic Survey of Orissa, 1983-84 (B. S. & E, Orissa) P, 41.
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Plan Expenditures :

To meet the growing demand for electricity, gevernment have been
spending more and more on power duiing different plans. While the
expenditure on power in First Plan was only Rs. 481.55 Lakhs, it rose to
Rs. 18,336.29 lakhs in Fifth Plan and the anticiputed expenditure during
Sixth plan was Rs. 32435.11 Lakhs. Other details can be seen in Table-1.

Pattern of Consumption :

The pattern of consumpticn of electricity in the State has been
-presented in Table-II. This Table reveals that during the period 1973-74
to 1932-83, the consumption in the industrial sector was the highest. The
percentage of consumption in this sector varied between 71.53 tq 82.43.
Out of the total consumption in the industrial sector, the bulk was by the
large industries while the small and medium industries consumed roughly
from two to maximum five percent. The consumption in the agricultural
sector remained the lowest. The percentage of consumption in this
sector remained lower than one percent up to 1977-78 and thereafter it
increased but remained below three percent. The perc ntage of
consumption for domestic purposes varied between 246 percent to 5,35
percent, For more details Table-II may be referred

Rural Electrification

The total number of villages in the state is 46992. prior to 1950, not

a single village was electrified. During the First plan only twenty five
villages were electrified. It rose t> ninetv three during the Second plan.
During the Third plan 416 villages were electrif ed. During the Three
Annual plans (1965-67 to 1968-69) 287 villages were electrified. During
the Fourth and Fifth plan 7,912 and 5,428 viilages were electrified respect-
ively. The proposal under the sixth plin was to electrify 6400 villages. The
percentage og villages electrified during the First plan was only 0.05 and
during the Second plan 0.25. Thereaftas it steadily increased. In 198 3-84,

the percentage of villages electrified stood at 47.92, Thus, by this date

less than balf of tie villages were electrified. Table III may be referred

to for details.
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However, it may be noted that power supply to rural areas is restr-
icted when there is shortage of power during the periods of drought, as
water levele falls below normal in reservoirs. During such situations, lift
Irrigation points and agricultural pump-sets remain idle for most of the
time. Rice hullers and agrobased cottage industries also remain unproductive

for numbe of days. (2)
Generation and Consumption:

The data on Generation and Consumwpiion of electricity presented in
Table-IV reveals that even though there has been increase in the generation
of electricity over the years, still the State has been making purchases from
other states to meet the cotsumer demands. The data indicate thet over the

years 1961-52 to 1983-84, the generati n of electricity bas increased from 628
rillion killowatts to 4032 Milion Killowatts. The consumption over the
same period has increased from 556 Millien Killowatts to 3223 million
Killowatts. The data furtber indicate that from 1961-62 to 1972-73 and
again from 1979-89 to 1983-84, the cansumption was below the gencration
of electricity, from 1973-74 to 1978-76 consumption was higher than the
generateon of electricity. In various years purchases of electricity have
been made from different states. The necessity of purchase of electricity
in the years in which the consumption of electricity was less than what
wos generated in the state is diffiicult to explain. It seems, proper essess-
ment could not be done regarding the extent of generation and consumption
curing different years for which the purchases made from other states
could not be utilised. It may be noted that even though the figures of
consumption are below the figures of generation, it does not suggest that
the State has surplus electricity. Due to improper planning and compulsory
reduction in consumption such a situation has definitely arisen. For full
details regarding generation, consumption and Purchase of electricity in
Jifferenec years Table-IV may be referred to.

2. Ibid. P. 52.
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Conclusion

The above study reveals that even though Government have been
increasing expenditure on Power Projects in different Plans, yet the State
has not achieved self-sufficiency in electricity. It has been purchasing
electricity from other States. Itis a known fact that due to want of
electricity, particularly during Summer, industries and agriculture have
not been able to work to the optimum capacity. There is also ‘power
cuts’ for domestic consumption. Even though it is difficult to quantify
the loss of production in different sectors due to want of power, all would
agree that it is remarkably high. To overcome this, Government must
take steps to utilise the Thermal units to the full capacity. The effective
water level in hydro-electric projects like Hirakud must be raised by
taking steps to remove the silt deposit. All mechanical breakdowns must
be avoided. As long-run measures, more projects are to be taken up to
meet the growing needs of electricity. Without electricity, our attempt
to turn the wheels of industries will be futile.

TABLE I

Expenditure on Power Projects in Different Plans

Plan Expenditure (Rs. in Lakhs
First Plan (1951-56) 48155
Second Plan (1956-61) 1202.38
Third Plan (1961-66) 5171.00
Three Annual Plans (1966-69) 3316.82
Fourth Plan (1969-74) 3815.81
Fifth Plan (1974-78) 13336.29
Two Annual Plans (1978-80) 120.83
*Sixth Plan 32435.11

9: Provisional (data of first four years)

Source ;. Economic Survey of Orissa. 1983-84
(B. S. & E., Orissa) pp. 267 & 268.
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TABLE—II

Pattern of Consumption of Electricity in Orissa
(in percentage )

Sector 73-74 80-81 82-83
Domestic : 2.55 424 5.35
‘Commercial . 2.22 2.42 2.96
Small and Meditim Industries  2.39 3.18 4.79
Large Industries 71.21 76.14 74.66
Industries (Total) 73.60 79.32 79.45
Public Lighting - 0.38 0.34 0.37
Agriculture ' 0.43 2.24 2.77
Pubiic Works 1.14 1.29 1.54
Others 19.68 10.15 7,56
Total 10000 100.00 100.00

Source ; Economic Survey of Orissa, 1983-84 (B.S. & E.
Orissa) pp. 54 and 230.

TABLE III
Number of Villages electrified in Orissa
Year Number of Cumulative Percentage of

Villages Total - Villages

Electrified Electrified
Before 1950 Nil Nil Nil
1961-65 416 534 1.15
1900-81 1573 18804 40.02
1983-84 1240 22520 47.92

Source : Economic Survey of Orissa, 1983-84 (B.S. & E., Orissa) p. 232.
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TABLE IV

s Qsneration, Gopfubprion_and Pprchyse,of Elecericity in Orissa
(In million Killowatts)

o is' ylv.@Remeration : ° Purchase of Total Consumption
Year:. # xibfioil s 4 SElectricity from (2-1-3) of
t Electricity  other States Electricity

Ivi feal i@ on! 3 4 5
1961-62 628 . Nil 628 556
1970-71 1778 m 1781 1615
198081 3135 - 1o 148 3283. 2640
198384 4033° 64 4096 13223

Source ; Economic Sufvey of Orissa, 1083-84 (B. S. & E.. Ofissa) p.229

X



Problems and Prospect of Electrical Energy in Orissa
A Critical Appraisal.

Sri Surendranath Behera

Sri Ramesh Chandra Sarangi
P: G. Deptt. of Economics,
Ravenshaw College.

Introduction :

A well developed system of energy supply constitutes one of the
basic infrastructures of economic development. Though Orissa is rich in
mineral resources it stands at the bottom of ‘the economic spectrum in
view of the inadequacy .of power supply the mineral resources are not
exploited to the optimum extent for the purpose of rapid industrial
expansion. The sources of energy supply can be broadly classified into two
categories, viz, commercial and non-commercial. The commercial sources
consist of energy obtained from the consumption of minerals and fosil
fuels like Coal, Oil, Uranium and electric power obtained through thermal
or nuclear generation or through hydrcelectric process primarily. These
sources account for 60 percent of the total energy consumption in the
country. Non-commercial energy covers energy derived from human or
animal efforts, biomass which includes fuel wood, cow dung, solar thermal
devices, solar photo voltaics, wind mills and geo-thermal process. They
are new, renewable and non-conventional sources of energy. lJowever,
the supply of electricity is the most convenient form of energy for domestic
and industrial consumption. It is the viable form of energy which helps
automation. The power system in Orissa is predominantly hydroelecfric,
constituting about 60% of the total power generation in the State. The
purpose of the paper is to highlight the energy requirement in!Orissa with
particular reference to electrical energy and to find out ways and means to
solve the probiem.

The Nature of the Electrical Ene:gy Problem in Orissa :

Power generation in Orissa has been considerably stepped up during
the plan periods. Before the beginning of the First Plan. the total
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installed capacity was 9.6 M W which increased to 32 M W at the end of
First Plan. Consequent upon the commissioning of Hirakud Hydro-
electric Project, it considerably increased to 260 MW at the end of the
Second Plan and 316°MW = at the end of the Third plan. With the
installation of Talcher Thermal Plant, the corresponding figure was 563
M W at the end of Fourth Plan. In the Fifth Plan period 1t increased to
923 MW due to com nissioning of Balimela Hydro-electricity Projcet,
The existing installed capacity of the completed projects by the end of
1982-831s 1134 MW as detailed below :—

TABLE 1

Installed capacity of the completed Power Projects in Orissa by
the end of 1982-83,

Project, Installed Energy capubility Actual

gene-
capacity in 1982-83 ration 1982-83
(in M W) (InM W) (In M W)
1 2 3 4
Hirakud Stage
I & II (H) 270 129 103
Machhkund
(Orissa share) (H) 34 40 36.5
Thermal Power
Station Talcher (T) 470 269 117
Balimela (H) 360 135 122
Total - 1134 573 378.5

Source : Economic Survey of Orissa--1983-84.

Besides this, Orissa, gets 20 M.W. of power from Machhkund Power
Project as its share from Andhra Pradesh on payment. !

' The power potential of Orissa has further expanded by the Rengali
Project with the installed capacity of 240 M. W. and the Upper Indravati
with the installed capacity of 600 M.W. In addition to this, the State
Government has taken up installation of an additiona] generating set with
a capacity of 37. 5 M.W. A detailed study and investigation has been taken
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up for execution of a number of projects such as Lodani, Middle Kolab.

Lower Machhkund, Budhabalanga, Lower Chipilima and Ib Valley thermal
station. Two important power projects are expected to come up in the
central sector schemes : (1) The super-Thermal Project at Talcher with the
installed capacity of 1000 M. W., with expansion facilities for 2000 M. W
is planned and (2) in Bhimkund multi-purpose project there is provision
for installation of 500 M. W.

At the time of inception of planning in Orissa only 25 villages had
been supplied with electricity. The programme of Rural Electrification
gathered its momentum in the Fourth Plan as 7,912 villages were electri-
fied till 1984, This is below the All India averge of 60%. It is worthwhile
to mention here that Punjab, Haryana and Kerala have achieved 100%
electrification of villages and the corresponding figures for Tamilnadu,
Maharastra and Andhra Sradesh are 99%, 88% and 78% respectively. It is
obvious that Orissa is lagging far behind the other States, The poulation
served in Qrissa so far is 66.35%.

Table No. 11 indicates a district-wise achievement of Rural Electri-

fication in Orissa by 1983 84.

TABLE II
S1. No. Districts Percentage of villages electrified

including hamlets.

1 2 3
1. Balasore 63.06
2 Bolangir 54.57
3. Cuttack 70.10
4. Dhenkanal 52.95
5, Ganjam 46.19
6. Kalahandi 2973
7. Keonjhar \ 52-81
8. Koraput 27.20
9.  Mayurbhanj 42.64
10. Phulbani 17.03
11. Puri 61.53
12, Sambalpur 52.38
13. Sundargarh 62.36
ORISSA ' 47.92

Source : Economic Survey of Orissa, 1981-84.
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The district of Cuttack has the highest percentage of villages
electrified, i. e. 709, while Phulbani district has the lowest of 17% only.
By applying x2 - test to the above data, it is observed that the calculated
value of x® is greater than the table value of x%. Hence it is concluded that
there is wider inter-district disparities in relation to the distribution of
electricity. Power supply in rural areas was restricted due to power shortage
during the period of drought, as water level fell below the normal level in
the reservoits. Lift irrigation points and agricultural pump sets (12,958
energised at the end of March, 1980) remaind idle due to power shortage.

Rice hullers and agro-based industries remained unprodutive during such
periods’

The pattern of electricity consumption in Orissa

With the increase -in power generation and supply of electricity the
per capita consumption of electricity has increased. This is evident from
Table III.

TABLE II1 .

Generation and Consumption of Electricity in Orissa

Year Electricity Electricity consu- Per capi.ta
grnerated and med (in million cohsumption
purchased (in KWH) (in KWH)
million KWH)

1 2 3 4
1974-75 2335 1995 86.14
1980-81 3283 2640 101.03
1083-84 4096 3223 115.67

Source : Orissa State Electricity Board.

Thus the electricity -generated and purchased has doubled whithin a span
of 10 years. The per capita consumition of electricity is showing an increa-
sing trend over the decade.
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The pattern of sector-wise consumpt1on of electricity is indicated
in Table—IV.

. TABLE IV X (in Percentage)
Sector . . 1973-74 1978-79 . 1982-83
1 : v Buwer 4
1. Domestic 255 3.48 5.45
2. Commercial, 12.22 4.14 2 96
3. Industries 73.60 71.53 79.45
4, Public Lighting 038 9.29 0.37
5. Agriculture 0.43 1.23 2.77
6. Public waterworks 1.14 0.94 1,54
7. Others -19.68 18.33 ‘ 7.5\4 iy
‘Total v ,100.00 - -10C.00 100.CO

éource 4 Ec\onom'ic Survey of Orissa, 1983-84.

It is evident from Table IV that the consumptlon was highest in
the industrial se¢tor (about 80%) followed by domestic and comrercial
sectors. In the field of agriculture, the consumption was less than 1%, before
1978-79, but it shows a slow upwarditrend to the tune of 2. 77 1n 1982—83

i

Inspite iof the perpetual effurt on the part of the government to
increase the power generation, the. energy crisis has raised its ugly head
leading to multi-dimensional preblems. . It upsets the ‘vital sectors of the
economy. The irregalar monsoon and untimely rain are the regular:teatures
in our country. As a result of this the water level of the reservoirs is
reduced. The capacity utilisation .in the power plants has'seldom exceeded
50% of the installed capacity. The total electric power availability lags far
behind the total dem and i1 the country. The deficit is growing at the rate
‘of 8% 'per year. The problem of power generation has become so acute
that frequ>nt lhal shedding, power cuts, tripping and even power holidays
have become regular features.
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The problox,ns in Transmission and Distribution ef electricity:
o The following problems are faced in the process of :crgnsrhiss‘ion and
distribution of electricity.: SO e
1) The task of transmission and distribution is, entgugtgd to the Orissa
State Electricity Board: The transmission and distribution net-wotk of the

Board has gone up to 50.096 circuit- Kms. by the end of 1980. The funds:

available for the purpose may be considered as inadequate due to escalation
of cost and: revised scope of work of many lipes such as Talcher-Jeypore
SC line. Most of the villages are sparsely located in remote plices.’ There
is scattered habitation in tribal and back-ward areas. Consequently, the
cost of electrification per village is higher: due to Low density. 3
‘ 2) The programme of rural electrification involves forest clearance
which is a destruction of a non—conventionai source of energy and puts &
‘h‘eavy toll on environment, soil conservation and ecological balance leading
to disastrous consequences. | ‘
| 3) Even in areas where electrification of the villages has resulted
in substantial load materialisation, the concept ot street; lighting has not
'been widely accepted. Some of the house-holds are not willing to take
sefvice connections. This has reduced the revenue collection. '

4) As regards irrigation. the power supply has been so irregular

(I that sometimes the crops fail due to the lack of water supply. In the event

of use of diesel pumips, the expenses become fairly high.

5) There ample instances of wasteful, use of electricity in rural and

~ urban areas due to the carelessness on the part of the people. On'the other

| hand, the loss of OSEB  can be attributed to'the undue exémptions or
concessions extended to bing industrial undertakings like E.P.Steel.

Suxﬁm?a'.ry"'a'nd Cohclusion
In view of the multi-farious problems the following steps should

be taken for the conservation of energy. This moy ensure efficient,
optimum and economical use of the available energy resources.

J X ] B WG .
1) The measure of price rise in the sector of elcctrical energy distri-
bution may not provile a heaithy sclution to the energy crisis. It wili

|
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rather ¢reate a chaos in energy planning. It may adversely affect industrial
production and retaro economic growth. However, there is a need for
reform in energy pricing. The underpricing will not only lead to the loss
of revenue, but it may also encourage wasteful consumption. Hence a care-
ful policy of price fixation may be deemed necessary. On the other hand,
it is not also possible to step up emergy production significantly due to
physical, technical and financial constraints. Hence the key to the solution
of this problem lies in healthy and determined effort in respect of energy

conservation and efficient usage,

2) In the conference on Energy Development held in New Delhi,
it was strongly recommended to establish Integrated Rural Energy Centre,
at least one village of every Development Block. There must be greater
decentralisation of renewable and non-conventional or non-commercial
sources of energy to these centres with an integrated net-work of biogas
plants, solar thermal device. wind mills, tidal power and etc., making the
villages self-sufficient in their energy needs. The non-conventional sour-
ces of energy are still in their infancy. The development of alternative
sources of energy will reduce excessive dependence on hydro-electricity
whose supply is neither unlimited nor ever lasting.

3) Keeping in view the limited stock of coal for generation of ther-
mal power and the scarcity of water level of the hydro-electric projects
of the State, there must be the introduction of solar photo-voltaic power
plants for the supply of power, even though there is a high investment
involved in transmission. The primary component of any solar photo-
voltaic device is the solar cell which facilitates the conversion of :olar
energy directly into electricity. Among the well known advantages of
the photovoltaic power system, are the absence of moving parts facilitating
early installation and maintennace, no noise or environmental pollution,
no recurring fuel ccsts, reliability and long life. This system, is most
suitable for installation in remote and isolated areas, forest and hilly areas.
The fields of application of this source of energy are water pumping for
irrigation, drinking water supply, community and street lighting, commu-
nity T.V. and radio reccivers, power supplies to mi r..wave repeater
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stations. railway signalling, battery charging and etc, Salojiapally, an
unelectrified village in Medak district of Andhra Pradesh was the first
village in India to be electrificd by solar photovoltaics.

4) The National Power and Fuel Sub-ccmmittee under the
Chairmanship of Dr. Meghnad Saha in 1940 reported that the back-
wardness in power is due to the abscnce of o definite National Pawer
Policy of the State and there is need ror amending Indian Electricity Act.
The recommendation has immense significance in the present context.

5) New power station and/or extension of existing statio! ¢ and
new loads have to be planned together. The new loads would constitute
the power demands of the heavy chemical, engineering and manufacturing
industries making electric power available to the smaller towns and the
countryside for small industries, lift irrigation and etc  These demands
are particularly pressing needs in the interest of the economic well being
of the bulk of the rural population living away from urban areas.

6) The schemes are to be planned in relation to the conservation of
fuel resources and joint use of river flow for irrigation and power. Since
water used for generation of electricity is closely linked up with flood
control, drainage of marshes soil conservation, navigation, irrigation, affor-
station or even recreation of hydro-electric survey, there should be an
integrated approach in consultation with bodies like National Water Power
Resources Commission dealing with these problems,

7)  An Electrical Utilities Contrel Committee should be formed to
exercise a rigid control on the supply of electricity to industrial under-
takings. The financial as well as technical working cf ¢very electrical
undertaking should be under the knowledge of the appropriate authorities
of the State. In respect of generation and distritution, the existing pattern
of distribution of areas should be reorganised or re-mcdelled to realise
higher standards of efficiency. There must be facilities for hire purchase

of apparatus and assisted wiring on easy terms as people cannot afford
heavy initial expenditure at one stroke,
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8) The considerable conservation of energy can be achived through
wide spread education and austerity such as putting off light, fans and
other electrical appliances when not needed. Illegal use of electricity
should be seriously viewed. These activities include consuming electricity
directly from over head lines by hooks by the non-customers and making
the metre out of order by customers, both in rural and urban areas. To
check such illegal activities penalty provisions have been incorporated by
amendment of Section 39 and Section 44 of Indian Electricity Act.
Drastic actions are yet to bo taken by the Orissa State Electricity Board.

* 9) Rural electrification cannot be a solution to the rural energy
problem. A larger section of the rural masses cannot afford electrification
of their houses.

10) The conservation of energy can be secured by regulation of energy
efficiency of major energy using appliances and rationing. There should be
provision for extending subsides to consumers using energy saving equip-
ments. However, precaution must be taken to see that gains in energy
conservation are not swallowed by expanding bureaucratic machinery.
There must be reguar periodical testing of meter for customers. The regular
payment of electric bill should be insisted upon with fine on the
defaulters.

Thus electric power is a very convenient, prospective and versatile
form of energy for making a major contribution to economic development.
But new and renewable sources of energy can go a long way in adding a
new dimension to economic activities intended for up-lifting the standard
of living of the people. However, the effective functioning of Talcher
Thermal Plant may solve the power crisis of the State to a great extent
during the period of fall in the water levels in the reservoirs of the three
hydro-stations at Hirakud, Balimela and Machhkund. Besides the on-
going hydro-electric projects, the early execution of Super Thermal power
station at Talcher and Ib valley Thermal project will stabilise the power
generation and supply and would restore confidence in the minds of the
industrialists and entrepreneurs. The programme of utilisation of energy
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has to be fully supported by a conscious policy of conservation which
would ensure the avoidance ¢f waste. The constant appraisal of resources,
processes, techniques and choices in different sectors of the economy would
be necessary so as to provide a healthy solution to the acute energy crisis.
A conscious, rationalised and patriotic feeling to the part of the domestic
consumers and entrepreneurs will go a long way in achieving the desired
goal. An energy policy in tune with the industrial and economic develop-
ment of the State is the need of the hour. To save power is to save money
and to save money is to save the State.

x



Energy For Rural And Urban Hearths

Naba Krushna Sahu, LES.
Introduction : Project Evaluation Officer, Sambalpur,

Expenditure on fuel and light is a major item in the consumption
basket of poorer people. From the 32nd and 38th round of N S. S. it is
fcund that people having per capita consumption expenditure up to 50
rupees per month spend about eight to ten percent of the total expendi-
ture on fuel and light in  Orissa. (sce Table-I). People of all expendi-
ture class spend about six to s>ven per cent in both the rural and urban
areas. Another interesting finding of these N. S. S. rounds is that, in
spite of downward movement in purchasing power of all expenditure
groups, they are spending proportionately more on fuel and light in 1983
(38th round) than they were doing in 1977-78 (32nd round). AIll these
implys that, any adverse movement either in the availability of or price of
fuels used by the poor would lead to increased misery for millions of
people. Both rural and urban poor use non-commerciil energy like fire-
wood, animal dung, vegetable w ste, etc, to meet their energy demand for
household purpose. Taus, their living standard depends on these above
energy sources, besides basic necessities like focd and clcth. A studv of the
demand and supply pattern of the firewood would throw more light on
the energy problem faced by the mass of poor people in Orissa. The obje-
ctives of this paper are, (i) to analyse the domestic consumption pattern
of both commercial and non-commercial energv, (11) to estimate the
demand and supply of fuel wood for both rural and urban population in
different districts, and (iii) to suggest some methods 10 bridge the gap, if
any. in the availability of fuel wood in Orissa.

Data base and Methodology:

The study is based on secondary information. The domestic consum-
ption pattern of energy at all India level is estimated by the Fuel Policy
Committee and we have arrived at distric and QOrissa level figures by taking
populat.on as weights. It is assumed that the population growth rates of
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70’ swould continue in 80’s. Again, the demand distribution between urban
and rural populat on is done by taking into account the Seventh Five Year
Plan’s observation that ‘‘the pattern of rural energy consumption is domi-

nated by non-commercial energy sources........ which form 90 per cent of
the total energy consumed in the rural ireas’ and “urbin areas use
around 80 per cent of commercial energy........ “(Govt. of Indis. 1985,

page 65, 128). This is done at one point of time, viz., 1990-9]. Supply of
fire-wood from forest scurces is worked out by taking the yield rate given
by Fuel wood Committee Report (Govt. of India, 1985 page 127). Lack
of precision is the main limitation of this sort of empirical work. Applying
all India yield ratios, demand structure for fuel etc., to State and district
level calculations mean acceptance of rough estimates. But the main
purpose is not to calculate the exact quantities but to judge the tendencies
and problems.

Fuel consumption pattern in Domes*ic Sector :

The furl consumption for domestic purpose is dominated by
non-commercial energy. And the most important item within the non-
commercial energy is firewood. At all Orissa level 80.31 per cent of
total energy consumption in domestic sector comes from non-commercial
source in 1978-79 and it would fall to about 60 per cent in 1990-91
(See table-1I). 51.60 per cent of the total energy consumption comes from
tire wood and wo. d for charcoal in 1978-79 and. this would come down
38 per cent in 1990-91, This woul take place only when people substitute
commercial energy tor non-commercial as assumed by the Fuel Policy
Committee. Again, in case of Orissa 94.83 per cent of total domestic
consumpticn of energy in the rural areas comprise of non-commercial
energy 1n 1978-79. For domestic eonsumption purpose, rural people rely
mostly on fire-wood (60.95% in 1978-79). 1In 1990-91 they would still
get about 56 per cent of their domestic energy demand from fire woaod.
On the other hand. urban people mostly depend on commercial encrgy,
Their reliance on this type of energy would 80 up from 66.24 per cent in
1978-79 to 8129 per cent in 1990-91, But opne should remember that

poor people of urban areas consume mostly non-commercial fuel in general
and firewood in particular.
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Demand and Supply of Fuel-wood :

District-wise demand for fuel wood in the year 1990-91 is
calculated according to population share of different districts in Orissa,
both for urban and rural areas (See Trble-III). It is found that at OState
level the demand for fire-wood and wood tor charcoal would be 4490
thousand tonnes. Out of this, 4041 thousand tonnes would be demanded
by rural people and the rest 449 thousand tonnes would be consumed by
urban people. As the population of Cuttack district is comparatively high,
the demand for fire-wood would be higher in magnitude. The lower
magnitude of demand would come from the people of Phulbani and

Keonjhar.

Supply of fire-wood originating from forest % 1s calculated in
column 5 of Table-11I. The total supply would be 4430 thousand tonnes
at all Orissa level. The supply would be as low as 25 thousand tonnos
in Balasore and as high as 653 thousand tonnes in Phulbani district. The
gap between the availability and de mand for firewood is given in column
six. The surplus districts are Dhenkanal, Kalahandi. Keonjhar, Koraput,
Mayurbhani, Phulbani and Sundargarh. The rest of the districts would
face deficit. Thus the problem districts are Bilasore, Balangir, Cuttaek,
Ganjam, ahd Puri. Though district level self-sufficiency is not feasible,
one should remember that, as fire wood is locally collected and consumed,
any shortage in 1ts availability would affect the living standard of the
rural poor first. Assuming that no fire-wood is exported out of Orissa,
State level gap between demand for firewood and supply trom forest would

be about 60 thousand tonnes.

% Torest area is the reported area according to village papers for land
utilisation purpose. As percentage of forest area to total area grow
from 23.05 per cent in 1963-64 to as high as 43.00 per cent in
1980-81, the scope for its growth in 1980’ is limited. Thus we
assume that the present quantity of forest land would remain

unchinged till 1990-91.
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The problem :

The above mentioned calculation of gap between demand and supply
of fire wood for domestic consuption purpose is mechanical. The gravity
of the problem would only be realised when we analyse the alternatives
availible to meet the energy demand of rural and urban hearths. The fuel
that is made available to the rural and urban population should be cheap
and should be available easily.

Though the use of dung cake is common in rural and arban areas, its
social cost is high. According to Seventh Five Year Plan Report, “Out of
total estimated production of 324 million tonnes of animal dung (air dry),
about 73 millions tonnes have been estinated to be burnt for energy
purpose which 1is more than the total fertiliser consumed in agricultural
production in India. If this animal dung was used as fertiliser food produ-
ction would have bezn augmented substantially “(Govt. of India, 1985,
page 127). According to another estimate, ‘“‘a rupee spent in replacement of
cow dung on farm wastes means an indirect eirning of Rs 5/- to Rs. 10/- by
way of production of additional food crops. ‘“(Srivastava & Pant, 1979, page
page 19). Thus deduction in the consumption of dung cake for domestic
purposze would be economicl. Another alternative is bio-gas. But it is a well
known fact that very few people could afford to instal bio-gas plant.
Even community bio-gas plants are not well accepted. Though it is estimated
by the Fuel Policy Committee that in 1990-91, electricity would provide
about 8 per cent of domestic energy demind, its utility would be limited
to only the richer section of the population. According to Programme
Evaluation Organisation’s survey, it is found that only 9.3 per cent of
total rural electricity beneficiaries in Orissa fall in annual income group
below 2300 rupees (Gyvt. of India, 1983). It isalso found from the 3lst
round of N.S.S. that the share of domestic consumption of electricity by
the lower 10 per cent of house-holds and persons in electrified village
of Orisss were respectively 9.78 per cent and 9.13 per cent (Gill, Kumar
& Giri, 1986). Again, according to Programme Evaluaion Organisation’s
study 71 per cent of people do not switch over to electricity due to lack
of finance and according to 3lst reund of N.3.S, 76 74 per cent ‘Can not
afford’ electricity in rural Orissa.
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Soft coke, Kerosene and L. P. G. are other alternatives, but these
are mostly used by urlan rich ccnsumcr. At the present stage of
scientific and technol~gical development, non-conventional energy sources
like solar and wind, also do nct provide solution to energy problems cf
poor consumers. Thus we can cenclude that fuel wood wculd te of
over-whelming importance for people in future. Sufficient production
of fire wood and the protection of forest should be the prime objective to
meet rural energy problem. This wculd help in protecting the
environment also.

Conclusion :

From the above discussion it is clear that there would be short-fall
on availability of fire-wo d in Orissa. This short-fall combined with the
increasing commercialisation of fuel wcod transaction would affect the
living standard of rural and urban poor the most. This problem can be
tackled from two fronts. First, by producing more fuel wood through farm
forestry and community forestry by using idle land resources. 'Second, by
energy conservation though the introduction of improvid chullha and
scientific fcod prepartion methods. For the success of thesre atove metheds !
institutional, legal, attitudinal change is required.
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TABLE—I

Share of Per Capita .Fuel and Light Consumption Expenditure
in Total Per Capita Consumption Expenditure in Orissa.

Per capita ~ N.S.S. 32nd Round | N.S.S. 38th Round
expenditure Rural | Utban Rural | Urban
elass.

0-10 18.08
10-15 11.59 12.99
15-20 1125 8.22
20-30 9.45 10.72

0-30 13.05 7.35
30-35 8.88 9.34
35-40 8.34 0.34
30-40 = - 12.44 13.88
40-50 7.88 891 10.32 12.90
50-60 691 7.83 891 9.47
60-70 6.72 Vi) 851 9.55
70-80 6.39 7.35
70-85 8.19 8.98
80-100 5.74 6.44
85-100 7.83 0.29
100-125 7.46 8.45
100-150 5.36 6.13
125-150 6.80 7.83
150-200 4.76 453 6.39 6.64
200-250 6.85 6.03
200-300 4.28 - =
250-300 - 5.77 5.58
200 & above 1.74 - = -
300 & above o 3.54 4.71 6.90
All expenditure 6.90 6.36 7.47 6.90



uels for Domestic Sector in Orissa 1978-79

TABLE-1I
Estimated consumption of F

and 1990-91.
(Electricity in b. Kwh., rest is in 000’ tonnes)
Fuel 1978-79 1990-91
Rural  Urban  Total Rural Urban Total
Commercial : = il -
1. Soft coke 386 1544 1930 1472 5838 7360
(0.80) (10.36) (3.08) (3.20) (20.83) (9.92)
5 Kerosene 272 1088 1360 442 1768 2210
(3.14)  (40.20) (11.95) (5.32) (34.58) (16.47)
3. L.P.G 30 120 150 148 592 740
0.36) (459) 1.36) .77 (11.53) (5.49)
4. Flectricity 0062 0.247 0.309 0.184 0736 0.92
.86 11.08) (3.29) | (2,67) 17.36) (8.26)
5.17) (66.24) (19.69) (1297)  (84.29) (40 14)
Non-commercial : i = BT
5. Firewood 4586 509 5095 4041 449 4490
& wood for (60.95) (L70) (51600  (55.71) (10.06) (38.32)
char coal
6. Dung cake 2258 251 2509 1755 195 1950
(drv) 12.64) @ 50) [10.70] [10.19] T1.84] [7.01]
7. Vegetable 1593 178 1776 1524 169 1693
waste [2124) [7.56] [17.99] [21.13] [3.81] [14.54]
G483 (33761 (8031 [87.03] TU571 0 [49.86)
Note : Estimates for Orissa is calculated from estimates worked out by

the Fuel Policy Committe

s All India estimates (Yojan, Vol.

XX11/12, 1 July 1979, Dage 23) by taking population shares as

weights.

90 per cent of non-commercial energy and 20 percent of

commercial engery is consumed in rural areas (Seventh Five Year

Plan 1985-90, Vol. II, Page 65 & 128). Figures inside the brackets

are percentage share of different fuels when they are converted in

coal replacement.
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TABLE III

Estimate of Demand and Supply of firewood and wood for char-col in

the year 1990-91, District-wise and Orissa.
(ir: 000’ tonnes)

Name of the Demand Supply Gap between
districts Rural Urban Total total demand and
supply 6—4)
1 2 3 4 5 6 o
Balasore 373 28 401 28 (=) 376
Balangir 223 21 24 134 (—) 110
Cuttack 736 66 802 90 (=) 712
Dhenkanal 256 20 276 317 40
Ganjam 384 50 434 387 (=) 47
Kalahandi 213 10 223 347 124 &y
Keonjhar 165 19 184 271 87
Koraput 386 40 426 960 534
Mayurbhanj 238 14 252 313 61
Phulbani 114 6 120 553 433
. Puri 44 66 510 229 (- 281
.. .Sambalpur 343 50 393 441 48
Sundargarh 165 60 225 365 140
Orissa 4041 449 4490 4430 -2pa260

Note . The estimated total demand for firewood and wood for char coal
of 4490 thousand tonnes for Orissa is distributed among the districts accor-
ding to their population share. The supply of firewood is calculated by
taking the yield rate of firewood from forest ( tonne of firewood from
15 hectares of forest) as estimated from the report of the Fuel Wood

Committee (1982).
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ENERGY is at the root of civilisation. We can not live without
energy. We need it to cook our food, to light our homes and to run pumps
and tractors in the fields. All forms of transport cars, scoote:s, buses,
trucks, trains and aeroplanes need energy to run or fly. Industrial units
need power to produce goods. There is also a direct co-relation between
the level of economic development and energy consumption. More than
80% of the total world consumption of energy is by developed world
which accounts for only 30% of the world population. On the other hand
20% of energy is consumed by 70% of the world population in developing
and socialist countries. (1) India has a very low per capita consumption of
energy about one tenth of the world average.

There are many sources of energy. They can be grouped wunder two
heads :

(i) Non-renewable or exhaustible, (ii) Renewable.

Non-renewable sources include coal, oil and gas which are exhau-
stible. We get energy by burning them. These are called fossil fuels.
Experts feel that at the current rate of consumption, our oil reserves can
last for just a couple of decades and our coal reserves at the most for 12
to 13 decades if no major finds are made. Hence there is every need to
conserve these resources. Yet another source is nuclear energy. Here heat
produced by the splitting of uranium atoms is used to produce steam from
water and can run turbine generators. It requires high-cost sophisticated
technology. All the non-renewable sources create pollution problems
because of their waste products. The renewable sources of energy are : (i)

Solar Energy (i) Tidal energy (iii) Geo-Thermal (iv)Wind (v) Water

(vD) Bio-Energy.
(1) E. L. Hinnawi and Biswas, 1981.
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Energy from the sun and wind can be harnessed to do useful work
such as heat water, cook food, produce electricity or pump water. Water
can be a source of energy when it flows down the river or falls from a
hight. The energy of falling water stored behind dams is used in producing
hydro-electricity. There are other fuels like fire-wood, agricultural wastes
such as straw. husk and animal dung which can be burnt to produce
energy. Animal dung can be converted into bio-gas which can be used as
fuel. These are inexhaustible sources of energy. T'rees can be grown as long
as land is available and animals will also produce dung. But the rate at
which trees are cut is far more than the rate at which trees are being
planted 'Besides it takes quite a lot of time for trees to grow. 93% of our
village pecple use firewood for cooking. Indiscritiinate cutting of trecs
creates ecological prcblem, land slides and flood. It has been estimated
that India loses hundreds of crores of rupees annually by the wasting of
top soil nutrients like petassium, phosphorous etc.

In the above theoretical background, the Energy problem of Orissa
should be analysed and strategy should be formulated. The Government of
Orissa recently published the FEconomic Report for the year 1987-88. 1t
points out that the power situation in Orissa is characterised by short 'ges
as in the previous two years. Hydel generation was severely impaired in
1985-86 due to inadequacy of rainfall and the modest improvement achieved
in 1986-87 has suffered a set back due to the dry spell in  1937-88. Hydel
projects account for 629 of the installed capacity in the State, Rationing
of power became unavoidable and restrictions were imposed on the supply
to industrial consumets having a constant demand of 1.5 M.W. or more.
Even domestic power cuts are imposed.

The following table illustrates the installed capacity of power projects
of Orissa and actual power g nerated.
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Power Projects Installed capac1ty Power genemted (Million units)
sy Tarten L (MW 11087:88 - 1986-87 - - 1987—88 upto 1/88
Hirakud =~ 270. s 1108 ,, 889 .
Balimela/iii’!. ,“"_ 360' eiae 1052 yur, 9307
Rengali ' 100 Oy . 577 , USNN:T  N
Upper Kolab ~ * 160 (Expected by 3/88) o et ity
Machhkund 4 - 329 oy '
(Ofidsa'share) et
Total H. E. Project 924 3066 2207 by
Talcher Thermal ! A _
Power Project 470 1307 1124 !
Total . o gy 00 1394« 1 4373 3351
Less Ausziliary consumption (In milliod: = « 143 : T1924
units in the projects themseives) - W e ul
Energy imported AR L Qe ” Bl 1462
, , s+ 1+ Including 878 from
- PEVES| NALCO  Farakka,,
- )ouil i A DR % o Chukha, APSEB,
. oils Mo ) : < MPEB
Total availability of energy ; 50041 .. ¢ 4689 I
Energy, requirement (uprestricted) 7507 - o o 90220 :
Energ'y deficit (in percentgge) . < 33.93% More tharr4d % < '
SOURCEE * " "0, S BB

It has been projected by I3th Load Survey that 1n Orissa_ the
unrestricted demand for power would be 1584 MW in 1988; 89 and 3283
MW in 1994.95. The installed capauty is 1394 MW ThlS speaks of the
magnitude of energy problem in Orissa.

Accordmg to, ;the. optimisation, studies on Long-Term  Power
Planmng, adequate hydel generation in & total 'mix i¥ essefitial for!’ keepihg !’
the cost of power supply within reasonable limits. More of thermal
electricity genration creates environmental problems and depletes coal
reserved. Proper hydel Thermal balance should be maintained. The
Industrial Policy Resolutioa of 1986 very rightly enunciates the incentives
for setting up of captive power plants in Power Intensive Industries and
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for introducing innovative measures for regulating energy consumption in
the industrial sector. To ease the power situation new projects ShOUId be
taken up and implemented on a priority basis.

Installed Capac/ifgz (in‘M,W.)

Upper Kolab (3x80 MW) ‘ Lo, 240 -
Rengali Stage 1T (3x50 M W) 150
Hirakud (1x37.5 M W) ‘ L¢91.5
Upper Kolab Fourth Unit (1x80 M.W) 80
Potteru (2x3 M.W) ) i 6
Upper Indravati (4x150 M.W) oW 1gp0T B
Ib Thermal Power Station . -~ . 840

Ib valley and Talcher area have got great potentlahty, having
coal reserves of 1165 Million Tonnesand 951 M. tonnes respectively.
These ;should be exploited. The State would geta share from the Central
sectar . Super Thermal Power Plant at Talcher IStage I (2x500 MW) and
assistance from the neighbouring systems as at present 3

' Besides the higher generation of power it 1s necessary to improve
the plant load factor PLF)) of the thermal units to sustain the growing
demand. The P.L.F. (2) of TTPS which was 31.77 % at the beginning of
the sixth plan hss gone upto 33.11 9% during 1987. To improve the opera- _
tional efficiency ' of the project renovation” and  modernisition sehemes
should be initiated such that the P.L.F. goes upto about 45Y%.

Orissa is a State where the percentage of electrlfled villag.s s dbout
50-at the end of 1987-88. About 33 Y% of the people in Olebd live in
villages, 80.34% of the total work force rely upon agricu lture/ nd 28.3Y%,
of the cultivated land are irrigated. Consumption of electiicity for
irrigation and‘agricultural purposes 1s only 2.27% commpared to 19.10% at
the national level. Eiectrivity which is supplied to the rural areas is also
not available always. ‘Rural areas are in the dark most of the time. Under
such circumstances it is highly necessary that non-conventional renewable

: Units gene ratedx100 (CONTD).
(2) PLF. in% = Installed Capac ty i M.W. x1000x365x24
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energy sources should be tapped. With this end in view, an agency called
the Orissa Renewabe Energy Development Agency (OREDA) has been s.et
up under the Department of Science, Technology and Environment in
1984. It receives grants-in-aid from State Govt. and Central Govt. Deptt.
of Non-conventional Energy Sources (D.N,E-S.)

The following programm.es are taken up by this department in the
State.
1. Bio-Gas Development:

It 1s a combustible mixture of methane and carbon-dioxide. It is
obtained when we allow any organic matter (bio-mass),animal drepping,
human excreta, weeds to decompose anaerobically, i.e., in the absence of
oxygen; methane accounts for the fuel portion of the gas. It can be used
for cooking or lighting “and when available in large quantities for power
generation. 7The digested slurry .is a nitrogen-rich organic manure. Being
produced from locally available resources bio-mass energy would be chea-
per and approoriate to local needs’

A case study was conducted in Heifer Rearing Farm at Bhogra near
Athgarh. This is run by Utkal Gomangal Samiti.

There are 50 cows in that. They produce approximately 5 quintals
of dung. A Gobar Gas Plant of 25 cubic meter size has been installed
there. Thedung is utilised for producing methane gas which is used for
cooking purpose of the staff without any ccst. The installation charge is
very low as it is highly subsidiscd. This gasis also used for generating
electricity equivalent to 3.5 KW. The generator producing electricity is
run by 20% diesel and 809, gas. For 12 Hrs, 2.1/2 Ltrs. of petrol are nece-
ssary. Roughly, the cost on this head is Rs.10x30 =300/~ per month. If
electricity would have been purchased it wonld have cost Rs.600/ .1So it is
economic and also a regular flow of electricity is guaranteed.

Besides, the slurry after production of electricity
is used for rroducing NB 21, Hybrid Napier, Para Types of grass which are
used as feed for cows. Other chemical fortilisers are not applied for grass
cultivition. There has been ®© luxuriant growth cf grass. There is a wind
mill there which, if it rotates at 9 KM speed per hour, can 1ift 5000 Ltr.
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of water from a depth of seven to eight metres. In a day it can lift 50,000
litres of water. Water lifting is no problem there and the entire grass
field and cows are supplied water from there. The institution is g model
one which has hygienic cond.tions, based on renewable energy and is
making, profit since its inception- ‘

A plant size of 4 cubic meter requires dung of 5t0 7 cattle 150 to 60
Kg.]" It can provide gis for cooking for 12 to 15 persons. It saves 30 qui-
ntals of fuel wood and deforestation of 2.5 Hectares, [t provi les 30 tonnes
of slurry having nitrogen content of 2%. There are different models
caterings to the needs of differet persons. Big-sized gobar gas plants can
electrify some villages and con provide irrigation faci ities by euergising
pump sets. l'he National Programme for Bio-Gas Development hag been
launched since 1981-82.

In 1985-86, 9347 units were constructed against planning commission’s
target of* 2500 and State Govt.’s target of 5000 Community Gas plants
are oper ting at Village Janhitalain Dhenkinal and at Lundapalli in
Koraput of 6 K.W. canacity. 80 families are provided electrcity there.
One such C.GP. i1s exclusively running on night soil in the scavengers’
colony at PURL Institutional Bio-Gas plants are running at Bhabindh
in Dhenknal District (10 cum). Bhogra (25 cum), Cuttack. Nindan Kanan
(10 cum) running on animal waste from the zoo ete.

Under the National Programme for Demonstration of Improved
chullahs which started in 1984-85 OREDA is popularising portable and
fixed chullahs.  Their efficiency is about 20% more than traditional
chullahs and save 30% to 50% fuel. By using one improved chullah we
can save 20 trees from cutting and the environment is congenial because of
less smoke. :

Solar cooker programme has been in existence for a nu nber of years.
Its sale, however, has nct picked up due to lack of effective repair and
maintainance back-up.

The department proposes to use Solar Dryers for drying agri
cultural products like chilly and tobacco.
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Besides Solar water heating system and distilled water systems are
provided by OREDA.
Micro Irrigition :
D) Wind Mills for water pumping is one of the most successful
programmes in our State.

i) Solar Energy for water pumping is exorbitantly costly. Researches
ate made to bring down costs.

i) In the manual/animal operated pump 3 progrommes have been
lauached. One is improved tendas, hand operated reciprocating
rower pump and the third is a bullock operated diaphragm pump.
There is a huge demand for rower pump.

Aerogeneration

One of the prcmising projects implemented in this state is
installation of a 500 K. W wind farm in the Puri sea coast. Electricity is
generated from 10 turbines of each 50 K. W. capacity and is supplied to
the State grid.

Hydel :

YIydel projects upto 1 MW capacity are taken by OREDA. At
Badghagra near Keonjhar 40 K. W. micro hydel project has been installed.
Solar photo Voltaic power.

This power although costly is likely to be viable in areas where
cost of taking conventional electricity is prohibitive and loads are very
low. Ten such schemes have been implemented by 20.6.86.

Potentiality of harnessing energy also exists in tidal water and
springs

In short, OREDA offers enough vistas for transmission from con-
ventional, exhaustible and polluting sources to non-conventional renewa-
ble non-polluting and perennial energy so as to ensure sustained growth
and economic developm>nt. Steps should be tiken to minimise cost of
production of such energies, improve aften sales repair services and to
provide etension services in the rural areas. Energy plantation should be
undertaken on a large scale, particularly trees which can be grown Ina
short time. Non-conventional energy sources should be popularised and he

X
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made a mass movement, particularly in the context of a situation where
41% of villages are not still electrified and where people are steeped in
abysmal poverty not being able to affo rd conventional electricity. OREDA
should be activised and organised more effectively to solve the energy crisis
in Orissa having no adverse environmental impact.

However, the fact remains that for manufacturing and for urban
areas c ‘nventional electricity is a necessity.

Operational efficiency should be improved and hydel projects should
be taken up in more number. One important point in this context is not
only more generatioh of energy but conservation of energy Consciousness
shculd be developed to save energy by switching over to tube lights
wherever possible by using appliances of standard quality, switching off
fans when not required, avoiding electricity during day time as far as
possible. We should remember that one unit of power saved is equal to
1.95 units ot power generated. The solution of energy crisis does not lay
either in development of conventional or non-conventional energy alone
but in an Integrated Energy Approach which includes afgorestation pro-
grammes and creation of consciousness for minin ising misuse of energy.
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Electrifying Rural Areas of Koraput District :

An Assessment
Dr- P. C. Mohapatra
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Power is acknowledged as a measuring rod to gauge the tempo of
economic development of a region. With a majority of the people living
in the rural areas, a region cannot be said to be developed until the
conditions of these areas are developed. Supply of energy to rural areas
helps to bring about technological revolution in agriculture, aids to
develop and expind rural industrialisation and effects significant changes
in the social and cultural life of the rural people in the direction of
modernisation. Thus, the spread of electrification to villages is an impor-
tant element in the process of rural development.

This paper attempts to discuss atout the progress, pfoblems and
future prospects of rural electrification in Koraput D:strict. The study is
mainly based upon an analysis of secondary data made available from the
District Statistical Hand Books and plaaning documents of the Orissa
State.

Like in oth-r areuas of the country, initially the use of electricity
in the Orissa State was restricted to urban areas for domestic lighting and
industries. Only a few villages adjacent to urban areas were electrified.
With a view to increasing food production, generating more employment
opportunities and providing better living conditions in rural Orissa a rural
electrification programme ws initiated in the State duridig the First Plan
period. Hcwever, this programme did not reeeive wuch importance
during the fir t two plan periods.  Only 25 villages were electrified
during the ¥i st Plan and 93 villages in the Second Plan in the State.
During the Third Plun as well as the anaual plans also the progress in the
ficld was slow as only 416 and 287 villages were electrified during these
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periods respectively. The programime gained momentum during the second
and third Year of the Fourth Plan Period, 907 and 2010 villages were
electrified in the State in 1970-71 and 1971-72 respectively and by the
end of the Fourth Plan 7912 villages were electrified in the State. During
the Fifth Plan the achievement was 5438 villages. 6514 villages were
electrified during the Sixth Plan Period. By the end of the Sixth Plan
23,745 census villages were electrified in the State and the percentage of
villages electrified went up to 50.28. The Seventh Plan aims at achieving
electrification for all villages of the State (1)

The rural electrification programme was launched in the Koraput
district during the second year of the Fourth Plan Period. Table-] indicates
the progress made in the rural electrification programme in the district
since the year 1972-73.

TABLE-I
NUMBER OF VILLAGE ELECTRIFIED IN KORAPUT DISTRICT
Period Total census  No. of villages No. of villages ___-Percent;ige
villages in electrified electrified up to  of villages
the Dist. during the the end of the electrified
year. year.

(1) (2) (3) (4) 5)
1972-73 5683 137 195 2 AL
1980-81 5683 194 1188 20.99,
1981-82 to 6393 903 2091 s AT
1986-87

Table-I, reveals that by the end of March, 1972, only 58 villages
were electrified in the district. The percentage of villages electrified in the
district was negligible as it was only 1.2% which is much below than the
corresponding percentage of 8-2% for the State. By the end of March, 1987,
2081 villages were. electrified . There has been tremendous Improvement

1. Government of Orissa, Bureau of Statistics and Economics, Orissa,
Bhubeneswar : Economic Survey of Orissa-1983-84, Orissa Governmemt
Press, June, 1985, p=52.
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in rural electrification during the last sixteen years. However, the perce-
ntage of villages electrified in the district was only 32.7% by March, 1987.
This is far below than the corresponding figure 51% for the State in the
year 1984-85.

T ABLE-II

NUMBER OF LIFT IRRIGATION POINTS ENERGISED IN
KORAPUT DIST.

Period No. of Lift Irrigation points energised. Total No. of State

Govt. Private. Total Lift irrigation figure
points ener-
gised up to
the end of
the year.

1 (2) (3) (4) (5) (6)
1972-73 39 12 101 162 1710
1980-81 69 157 226 1028 15266
1081-82 & ... 1017 2045

(Upto-Sept.)

Table-1I revealsthe progress with regard to energisation of lift
irrigation points in the district. The number of lift irrigation points ener-
gised increased from 162 in 1972-73 to 1028 in 1980-81 and further to 2045
by Sept. 1982, However, it is noted in the study area that the working of
L.I.Points is being hampered by acute and continuous power shortages
causing enormous financial and production losses to agriculturists.

The establishment of Rura] Electrification Corporation (R.E C.) in
1969 gave a boost to rural electrification in Orissa. The REC provides
finance for rural electrification schemes in the country either by subscribing
to special rural elcctrification tonds or by promoting rural electric co-
operatives. It also provides finance to rural electrification schemes in the
country

In Koraput district the rural electrification programme has been
promotcd to a large extent by the REC. Besides the normal development
programmes of the State encouragement under the minimum needs pro-
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gramme has also been responsible for the expansion of the scheme. The
entire block of Chandahandi and Chandrapur as well as most of the Kashi-
pur Block could find a place in the electric map of Orissa because of the
assistance of R.E.C. authorities.

Problems of Spread of Rural Electrification to Rural Azeas

The main obstacle to the spread of rural electrification programme
lies in its unremunerative character. Of the various activities of Electri-
city Boards, this programme 1is the least remunerative one. In a capital
scarce economy like Orissa, financing any unremunerative programme needs
critical review.

Policy makers have shown their concern about the financial diffi-
culties of the programme. A few of them have gone to the extent of sugge-
sting upward revision of tariffs to solve the problem. However, this aspect
has become a subject of controversy and a viable strategy is yet to emerge.
A number of factors are responsible for the uneconomic working of the
rural electrification programme.

High cost of production and distribution, transmission asd distributicn
losses, pilferege of energy, low load factor and seasonal fluctuations have
been identified asthe main problems of the rural electrification
programme-(2)

Campared to the urban areas, the initial cost of electrification in
the rural areas is substantially higher. The cost of generaricn, transmission
ard distribution of electrical energy to rural areas is much higher than the
paying capacity of rural farmers.

The unsatisfactory performance of the rural electricity programme
is also due to heavy losses faced in transmission and distribution system.
Transmission and distribution losses as a percentage of net generaticn by
State Electricity Boards are as high e¢s 22%. (3) It 1s true that certain
amount of losses are inevitable in the system, But it has been pointed out

2. EM.Naidu & M.Gowri Devi : Problems of Rural Electrifcation,
Southern Economist, Vol 24, No.3, June-1, 1985 PP-1315.

3. Vijay M. Deshpande : Rural electrification-problems and prospects,
Economic Times, Sept. 29, 19%1.
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by the Rajadhyaksha Committee that the loss canm be reduced to 15 percent
by 2000 A.D.

Pilferege of energy is another main factor responsible for unaccounted
loss of electricity in the course of its distribution. Unmetered and unauth-
orised use of electricity, theft of energy by customers by puttihg hooks on
line, use of electricity by some of the staff of electricity department with-
out metering it, less recording of unit consumption due to wrong
metering, defective meters and wrong meter reading etc. are some of the
reasons for shortfall of tariffs in relation to the quantum of electricity
senerated.

It has been ndicated by a finding of a World Bank paper that the
1vad factor is very low, i.e., even below 20% in rural areas compared to
nore than 50% in urban areas. (4) As demand for energy will increas for
same power requirement it the load fictor is high, it will yield more
revenue and help toreduce the average cost per unit of electricity
production.

Besides, the seasonal fluctuations in the demend for power creates
a problem for power generation. The power generation plants have to be
built to meet the peak demand during a busy agricultural season. This
increases the cost of rural electrification. Sometimes when the demand for
power is above the available margin of generating capacity, the motor coils
are burnt due to low voltage and the small farmers face great difficulties
during the period.

Scarcity of iron and steel and aluminium condutors and lack of
efficient number of departmental vehicles to transport the material, has
also been found as obstacles to the progress of rural electrification in the
study area.

In addition to all these, the rural electrification and distribution

programme in our state i1s mostly carried out departmentally. It has been the
experience of the State Electricity Board that there were uncertainties in

4. A. World Bank paper, “Rural Electrification’’, World Bank,
Washington, U.S.A., 1975, p-24.
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the availability of funds due to frequent revisions of financial provisions of
the State Government and other financial institutions. Besides, due to the
paucity of trained technical hands and lack of materials like plants, gene-
rators, conductors, insulators, transformers etc., it is not possible for the
electricity boards to generate enough power needed for extensive rural
electrification in our State.

Suggested Measures .

An essential thing needed toimprove the rural electrification
programme 1is that development programmes both in agriculture and indu-

stries together with rural electrification should be effectively planned,
managed and executed.

With a view to improving the load factor in electrified villages, it is
necessary that difterent types of cconomic activities in different fi2lds of
developmert such as mincr irrigaticn, credit and service facilities for
equipment, improved seeds, availability of fertilisers in each area requiring
power should be developed in a co-ordinated manner.

As regards energisation of the tube wells, a certain amount ot infra-
structure has to be laid out before the sets can be energised. Pumpsets in
most of the cises operate at 40 to 50 percent efficiency. This problem
must be looked into by the concerned department.

Electrification of the rural areas cannot simply change the situation.
The government should awaken energy conciousness in the minds of the
raral population. The Government itself must take the responsibility of
educating the rural people on the selection of power machines and
installation of power equipment. The idea of organisation of electric
co-operatives for wider programme of rural electrification has to be given
due recognition The R. E. C. should make the cooperatives work for
developing rural distribution techniques and construction practices.

Future Prospects :

It has been held that mini, micro and small hydel plants have
exceptional suitability for rural electrification in view of heavy cost of
transportion and the attendant losses.  China’s experience in the field may
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offer some lesscns for framing energy policy in our country. « It has in
operation about 80,000 small hydel plants (50% of them providing less
than one-half of a megawatt) accounting for a third of its total power
generating capacity of 90 000 MW. (5)

In a backward district like Koraput, there are specific advantages
of encouraging mini, micro and small hydel plants, The district is rich in
hydel power. Studies made in the line indicate that these projects, . cost
less and do not require deforestation and acquisition of private lands. These
also do not cause displacement and rehabilitation programmes. On the
other hand, these plants will meet the difficulties of extending power
supply to inaccessible areas, reduce the generation cost, meet the Iocal
needs, act as alternative to the frequent power failure system and reduce
the cost of transmission to the minimum.

Investigations undertaken by the Government of Orissa in S
recent past reveal that Badanala Project of Badanala river in Gunupur
Sub-Division can generate 815 KW of power @ 6 paise per unit and is
sufficient to meet the local requirement. Similarly, Lilahandi Project near
Bisam Cuttack can generate 31 KW at a cost of 15 paise per unit, Investi-
gations have:also been made in respect of Banguru Jhola Project near Gunu-
pur and Nagavali Project near Rayagada which reveal that 210 KW and 36
MW can be generated respectively from these prolects at a cost of 7 paisa

to 20 paisa per Unit. (6)

Biogas is another line of renewable energy which can be developed
in the district profitably. The largest concentration of biogas plants is
found in Gujarat, Maharastra, Punjab, Hariyana and Utter Pradesh.

Biogas technology has been now developed to perfection in the
country and it has earned international acclaim. Rural households

5. K. K.U ADHYAYA : Energy polcy for India in 1980’ Southern
Economist Silver Jubilee November, Vol. 25 No. 9, Sept. 1, 1986,
P-8.
(6y N. N. Panigrahi : Future energy problems of Orissa and Role of Kora-
put District, Paper presented in the Seminar on “Prospects of Develop-
ment of Koraput Region’’, 1983.
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having at least 3 to 4 cattle can instal 3 biogas plant with the
subsidy and technica] help made available by the Government. [t has been
projected that with full scale adoption of biogas technology by 2000 A. D,
459%, of the total energy consumption in India could be met. (7) Wind
power which isa cheap and non-conventional energy resource in rural

India can alsg be developed in Koraput district,

It is hoped that Koraput District, which plays an important place
1n generating 36 per cent of hydel power of the state at Present, will still
play a greater role in the years to come, in generating energy, from both
conventional and non-conventional sources,

7. Balagopalan Unnj : Energy crisis and the way out, Yojana, Vol, 30,
No. 20, Nov-1-15, 1986, P-8.




Bio-gas As a Source of Energy in Orissa.
Dr. K. Nana Buchi

Lecturer in Economics,
Khallikote Evening College,

Biogas as a Source of Energy and its Cost.

The State of Orissa having a large cattle population offers a tremen-
dous potential for the development of Bio-gas, which is an important source
of renewable energy. It can make a significant dent in solving the fuel
crisis in the raral areas. It provides cheaper and better fuel both for
cooking and lighting. It can be used for running diesel and petrol engine.
It being a clean fuel does not cause air pollution. It is a better fuel than
natural gas and liquified petroleum gas, because it has no sulpher contents,
which is harmful to human being. Biogas plant is an important source of
organic manure for a farmer. It illuminatas better than kerosene. Table-1
indicates the use of biogas as a source of energy and quantity of diesel oil
saved by running a 5 H. P. engine.

TABLE-I

Quantity of Diesel Oil Saved by Biogas

——

S1.  Size of biogas No. of hours a Quantity of diesel

No. unit in CUMTR 5 H. P. engine runs oil saved (litres/
twice a day day).

1. 8 4 e

2, 15 6.5 5.8

3, 25 12 10.8

Source . Biogas Technology : A Pratical Hand Book. Tata Mc Crow-Hill
Pubiwshing Campany Ltd., New Delhi, P. 55

Biogas can also replace the use of electricity for domestic purposes.
Table-II shows th: use of bio-gas for the purpose of cooking and lighting.
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TABLE-II
Use of Biogas in Cooking and Lighting,

S1.”  Size in Cookin ishting ~

No. CUMTR (No. dfgp'ersons") %6%b8;i§d'léN§6wgf
gas  lamps for
4 hours)

1 2 F=8 4

2. 3 8-12 6

3. 4 12-16 8

4, 6 16-20 10

5. 8 22-26 12

6. 10 28-32 14

Source : Biogas Programme 1985-86, OREDA, P. 2

Table-II1 gives an idea about the size of the plant, the requirement
of cattle, and the cost f r the construction of the plant. It shows that the
Fixed Deme Model (Janata Biogas plant) is cheaper than the Floating Dome
Model or the KVIC Model.

TABLE-III
Size of The Plant aud its Cost.
SL Size in No. of cattle: Requirement Approximate. cost cf the
No. CUMTR required. of dung per  plant (in’ OU) Rs)
. day (in Kgs.)  Fixed i'leating
Dome. Dome.
1 2 3-5 40 4.9 6.2
9 3 6-8 60 6.3 7,2
3 4 8-12 80 7.8 8.5
4. 5 12-16 120 9.4 104
5. '8 16-20 160 13.1 12.8
6. 10 20-24 200 15.2 15-2

Source* Biogas Programme, 1985-86, OREDA, P. 2 (Compiled).
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As cattle dung is the important input, its availability should be
assessed while selecting the size of the plant.

Table-IV depicts the subsidy available for different sizes of the
plant to all types of families, From this table it is noticed that the
subsidy available to S. C. families is equal to that of the S, T. familes,
small and marginal farmers up to the size of 4 CUMTR. After that size,
the S.T/SF/M.F- families are getting more subsidy than the S. C.

families.
TABLE—IV

Amount of Subsidy available according to the Plant Size.

SL Size of the Amout of subsidy available (in Rs.)
No. Plant (in CUMTR) S. T/SF./M.F. S G

families. families. Others.
1, 2 2350 2350 1560
o 3 2860 2860 1900
3. 4 3220 3200 2140
4. 6 3920 2610 2610
5, 8 4640 3100 31(0
6. 10 5540 3700 3700
7. 15 8150 5430 5430

From Table-11, it is clear that taking the maximum size of a family
with 8 members, the suitable plant size is 2 CUMTR for cooking and
lighting. For that size, the cost of construction is Rs.6.2 thousand (in
case of floating dome model), of which the subsidy is Rs. 2350/-for ST/SC
SF/MF families, and Rs. 1560/-for others (Tables-IIT and IV). So the actual
expenditure that the family has to bear is only Rs. 3850/-, This size will
provide energy for cooking food for 5 to 8 petsons and lighting 100 candle
power lamps for 4 hours. As most of the families of our rural are: consist
of 5to 8 members, 2 CUMTIR bio-gas plant is an ideal one for rural
families. In the alternative, if electricity is usel for cooking and lighting, -
the daily consumption of electricity will be 4 units in heater of 1000 wt.
and 1. 5 units in 4 bulbs of 100 wt The cost of electricity consumption
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per day comes to Rs.3/- including other charges, and the cost of fire-wood
and kerosene comes to Rs.5 whereas in case of Biogas the recurring expendi-
ture is almost absent as it is run with cattle-dung which is available in the
househo1d itself as most of the rural households are having cattle heads.

Development of Biogas at National and State Levels.

Biogas was first initiated by the Khadi and Village Industries
Commission in 1962 in the country and about 7 thousand plants were setup
by 1973-74. In 1974-75 the Ministry of Agriculture, Govt. of India, in the
wake of the energy crisis, implemented a programme for the development
of biogas. During the 5th plan period (1974-79). over 70 thousand plants
were set-up in the country. During 1979-80 and 1980-81 a little more than
30 thousand units were installed. In 1981-82, the Govt. of India launched a
central sector scheme entitled National Project for Bio-gas Development
(NPBD) for the sixth plan. During the sixth plan, 3.7l lakh plants were
created allover the country. The target for the seventh Plan is 15 lakhs.
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TABLE-V
Development of Bio-gas Units in Different States/Union

Tertitories.. (in 000* Nos.)

S1.  Name of the State/U. T. No. of plants setup  No. of plants

No. prior to NPED set-up during

(from 1974-75 to NPED period

1950-81.) (from 1981-82

to 1984-85)

14 Andhra Pradesh. 2.9 31.4
2. Uttar Pradesh. 27.9 71.2
3. Hariyana 10.3 7.8
4. Mabatashtra. 11.9 88.12
5. Bihar. 0.8 21.1
6. Karnataka' 7.8 20.8
7. Punjab 5.6 4,9
8. Tamil Nadu 6.6 319
9. Gujarat. 9.2 22.9
10. Madhya Pradesh. 3.6 16.4
11. West Bengal. 2,4 6,3
12, Kerala. 1.6 6.5
13, Orissa. 0.6 59
14. Rajasthan. 0.4 14.3
15. Delhi. 0.05 0.2
16. Assam. 0.07 0.1
17. Other  States/U.Ts- 05 5.0
TOTAL 101.2 355.9

From the above Table it is revealed that the,performance of the State

of Orissa is poor compared to that of Andhra Pradesh, Uttar Pradesh,
Maharastra, Bihar, Karnataka, Tamil Nadu, Gujarat, Madhya Pradesh,

and Rajasthan. The share of Orissa was only 1.6% to the total number of
plants set-up in the country during 1981-82 to 1984-85. It was due to non-

fulfilment of the targets fixed at the district level (Table-VD.
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TABLE—VI

Districtwise Target and Achievement of Biogas Installation in
Orissa durlng 1982-83

Sl. Name of the Target fixed Achievement—‘m Col.4 a5
No. districts made % of Col.3

(1) (2) (3) (4) (5)

1. Balasore 250 114 45.6

2. Bolangir 212 5] 241

3. Cuttack 292 100 342

4. Dhenkanal 175 91 52.0

5. Ganjam 250 105 420

6. Kalahandi 208 70 33.6

7. Keonjhar 125 61 48.8 :

8. Koraput 204 G D3 ;01260 )

9. Mayurbhanj 312 175 196.1
10. Phulbani 125 20 . 160
11. Puri 305 100 . 32.8
12. Sambalpur 250 71 - 28.4
13. Sundargarh 292 51 ALTA5

ORISSA 3000 1062 35.4

e v g

Only the districts of Dbenkanal and Mayurbhanj had achieved more
than 50% of the target fixed. The performance was unsatisfactory in
Bolangir, Koraput, Phulbani, Sambalpur and Sundargarh, where the succgéss
was less than 30%. This state of affair shows a poor performance of the
State during that year in which the fulfilment of target fixed was only
35.4%. )

In subsequent years many districts of the State showed a rosy picture
in fulfilling the target fixed (Table-VII). The percentage of success has
increased from 35.4%, in 1982-83 to 90.2% in 1985-86. Again, it came down
to 71.8%- in 1986-87. The achievement was more than the target'in the
districts like Bolangir, Cuttack, Kalahandi, Koraput and Phulbani in
1986+87. The performance of Ganjam district was poor In comparison to
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other districts of the State. It was only 17.7% in 1985-86 and 50% in

1986-87. In Puri it was 52.7%

and 24.7% during 1985-86 and 1986-87

respectively. The achievement of Sambalpur and Sundargarh was drasti-
cally decreased during 1986-87 compared to the previous year’s achievement.

TABLE-VII
Instaliation of Biogas Units in Orissa During 1985-86
And 1986-87. (in nu

mbers).

Sl. Name of the

During 1985-86

During 1986-87

No. Districts. Targat Achieve- % of . Target Achieve- % of
ment, success ment. success

(1) (2) (3 (€Y (5) (6) (7) (8)
L Balasore. 300 273 91.0 300 251 82,7
2 Bolangir. 250 276 110.0 300 340 1133
3. Cuttack. 600 638 106.0 650 635 100.8
4. Dhenkanal 250 152 60.8 350 201 57.4
5] Ganjam. 600 106 17.7 800 401  50.0
6. Kalahandi. 500 622 124.0 650 7°5 1162
7i. Keonjhar. 250 267 106.8 300 242 80.7
8. Koraput. 100 93 930 150 185 123.3
0. Mayurbhanja 600 629 104.8 650 446 68.6
10. Phulbani. 1C0 55 550 100 103 103.0
11. Puri. 300 158 52.7 350 125 357
12. Sambalpur. 700 636 90.8 750 304 405
13. Sundargarh. 450 603 1349 650 300 46.2
Orissa. 5,000 4,£08 90.2 6,000 4,308 718

Source: Monthly Review, March 1987, OR_EDA.

(Fiqures compiled).

During the 5th plan (1974-75 to 1977-78) 221 biogas plants were set-up
in the State. The number increased to 5,968 1n the sixth plan and 10,141
during the first three years of the seventh plan.

=%
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Developmental Measures of Cential Government/State Government
and Other Financial Institutions :

(1) Development of Biogas system was accorded priority in the Prime
Minister’s 20-point Programme. Different types ol assistance were provided
for the development of bie-gas uhnits in the State.

(2) For effective implementation the NABARD issued a number of
instuctions to Commercial Banks to facilitate loans and subsidies.

(3) The Reserve Bank of India issued instructions to banks not to
demand security by way of mortgage of land if the loan amount does not
exceed Rs.5,000/-. It also provides refinancing facility to co-operetives for
financing biogas plants.

Conclusion and Suggestions :

Of all energies, Biogas has been accepted as a source of energy which
can supplement power energy. To develop biogas both the Central & State
Governmenta implemented various promotional measures to provide finan-
cial and technical support. Yet in rural areas many households are not
coming forward to accept it due to their illiteracy conservatiom and lack of
knowledge about the triple benefits of Biogas plant ie., asa source of
energy, as an organic manure, and improved sanitation. They still depend on
fuel-wood for cooking and on kerosene for lighting. They are unaware
about the fact that biogas unit is an asset to a farming family. It is also un-
known to them that the manure prodrced through biogas has a comparative
advantage over ordinary manure in terms of both quantity and quality.
About 70 to 75% of the original weight of cattledung is conserved ina
biogas unit, while in open compost pits 50% or more is lost. Similarly,
almost all the nitrogen content in the cattledung is conserved in a biogas
plant, while a substantial part of nitrogen contont is lost during campost-
ing The biogas manure which is known as digested slurry improves soil
fertility "and increase crop yield about 10 to 20% over the crdinary
compost. (3)

(3) Biogas Technology. Op. cit., P. 26
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Presently only the rich and big-fafmers are having biogas plants.
They, too, also use electricity. But the small and margital farmers, even
if they.are having required cattle-heads, use the dung as:a manure or use
the same for cpoking by making cakes as.a supplement to fuelswood.
The large-scale use of fuel wood in rural areasleads to degradation iof
forests which causes environmental imbalance.

Therefore it is suggested that —

1. More and more bio-gas manure demonstration pregrammes are
to be conducted to motivate rural farmers to instal bio-gas plants. It is
xevealed that at present the efforts of the government machinary are poor.
Except the districts of Puri, Keonjhar, Sundargarh and Balasore, the
responses from other districts “are still awaited since this is one
impertant item for the Orissa farmers for better use of biogas plants:?®

2. Steps.should be taken to motivate all the rural house-holds to
take-up biogas units, if they have a minimum of 3 cattle.

3. The out-look and individualistic lifestyle of rural people shodld
be changed to popularise ‘the community biogas system in which the cost
of expenditure will be less and easy to supervise.

4. Regular trainihg programmes for rural youth should be conducted.

5. Effective co-operation and co-ordination from different depart-
ments and financial institutions must be assured so that biogas technology
will certainly create valuable impact on the rural people and gain
popularity.

- 4



An Evaluation of Bio-Gas Programme
In the District of Dhenkanal
A Case Study

Sushanta Kumar Das
Dhenkanal College

DHENKANAL
THE PROBLEM :

With its inclusion in the 20-Point Programme, the importance of bio-gas Prog-~
ramme no more requires emphasis let alone elaboration. In the Indian context, it
is considered as the most relevant source of renewable energy, that can make a
significant dent in the much talked about ‘fuel crisis’, the less talked about fertili-
ser crisis and the problem of rural health and sanitation!, Since 1982-83, the
Orissa Renewable Energy Development Agency (OREDA) has taken vigorous steps
for popularising the bio-gas programme in the rural sector of the state to work as
an alternative source of energy and solve the problem of fuel crisis. However,
success achieved in this field has been controversial. The objective of this paper
is to evaluate how far bio-gas programme has solved the probiem of fuel and
fertiliser crisis in the country-side, by taking a case-study of a back in an other-
wise back-ward district (Dhenkanal) of Orissa-

SCOPE AND METHOD :

The scope of the study is limited to Dhenkanal Sadar Block of the Dhenkan |
District. The choice of the Dhenkanal Sadar block is due to its typical feature
of depressed economic condition, predominance of landless labourers, marginal
and small farmers and poor implementation of the Rural Development Progra-
mmes The beneficiary house holds are divided into three socioeconomic groups
and their proportion in the total was determinedi, Fifty percent of tre total
bio-gas units in the block from each group has been randomly selected for the

purpose. A cost-benefit analysis is undertaken to find out the profitability of the
bio-gas programme. The year of reference is 1986-87,



( 166 )
FINDINGS :

Table -1, indicates the classification of sample plants according to their size
and socioeconomic status of the households. The plants are divided into three
categories according to their size, as 2 CUMTR , 3 CUMTR, and 4 CUMTR Similarly
the sample households are categorised into three groups according to their socio-
economic status. The first, Group—1, consists of S.C./S. T. households,
Group —2 consists of Marginal and Small farmers, and Group—3 consists of
other households® The Table reveals that 63.6 percent of the plants are of
2 CUMTR. size, 26.4%, are of 3 CUMTR, size and only 109, are of 4 CUMTR.
size. The Table further indicates that Group —1 owned only 13.3%, Group—2
owned 76.7%, and Group —3 owned 20%, of the total plants, Thus there is heavy
concentration of plants in the group consisting of marginal and small farmers,

Table—2, represents the financing of plants by different agencies, On an
average 76.7 percent of the total plants have been financed by the Commercial
Banks, while the remaining 23.3 percent have been self-financed by the owners,
In case of Group—1, 1009, of the plants have been financed by the banks, while
the corresponding figure stand at 779, for Group-2 and 669%, for the Group-3.
Thus the Commercial Banks have rightly taken care of the relatively less affluent
households.

Table-3, reveals the working condition of the different size of plants belonging
to different socio-economic categories, On an average, only 43 4 percent of the
plants were found to be in working condition during the time of survey, Thus
a majority of plants (56'6%,) were not in working order. The percentage of
working plants to the total plants stood at  42.19% for the
2 CUMTR, size, 37.5%, for the 3 CUMTR, size and 66 69, for the 4 CUMTR,
size Further in case of Group—1no plant was in working order, For the 2nd
Group, the percentage of working plant to the total plant stood at 39 19, and the
corresponding figure stood at 66'7Y%, for the Group—3, Thus itis found that
the working of plants and economic status of the oweners are directly related
to each other,

The cost-benefit analysis of the working plants is given in Table—4. The
cost has been divided into two parts: (i) Fixed cost and (ii) Variable cost.
The fixed cost consists of the construction of the plant and the purchase of
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stove, The variable cost included the cost of cow-dung and the labour charges,
In estimating the total cost of working plants per unit for one year, interest
on variable cost at a rate of 129, depreciation on plant at the rate os 10%, and
on the stove at the rate of 209, were added to the variable cost. Thus, on an
average, the cost per unit of plant stood at Rs. 371590 per year. The correspon-
ding figure stood at Rs, 540'00 for the Group—1, Rs, 362867 for the Group—2
and Rs. 4012-44 for the Group -3, respectively.

The cost incurred by the relatively affluent households was more due to
the big size of their plant,

As regards returns, the average value of gas per annum amounted to
Rs. 1080/- for group 2 and Rs. 1240/- for Group 3. The value of manure amounted
to Rs. 3375/- for the Group-2 and Rs, 3777/- for the Group-3 owners. Thus the
totol return on bio-gas scheme stood at Rs. 4455/- for Group-2 and Rs, 5017/=
for the Group-3 of owners. On an average, the return on Bio-gas plant stood at
Rs. 4621/- per annum,

The net return of the bio-gas plant stood at Rs, 826:33 for Group-2 at
Rs.1004'56 for the Group-3 at Rs. 905:10 on an average per annum, Thus Table-4
points out that the bio-gas programme has been more successful in case of the
relatively affluent households,

Table —5, show the loan-subsidy component of the bio-gas plant and return
on every Rs 100/- of investment in the programme, On an average subsidy
accounted for 44:33%,0f total cost of the plant, The amount of subsidy stood
at 47:99 for Group - 1, 45'79, for Group-2 and 329, for Group—3 household.
The return for every Rs, 100/- of investment on bio-gas plant is nil for the first
group, Rs. 15°25 for the 2nd Group and Rs, 17+90 for the 3rd. Group of house-
holds On an average, the return from bio-gas for every Rs, 100/- of investment
per annum stood at Rs, 17°09, which is comparatively more than in any other
developmental scheme. The returns for every Rs. 100/- of investment from
animal husbandry scheme stood at Rs. 2'3 and from the bullock cart plying at
Rs, 0°'55 in the studied area®,

Further it was found at the time of survey that nota Single beneficiary
belonging to any socio economic group has started repaying the bank dues, The
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non-repayment in the case of the low economic group is due to the non-functi-
oning _of the plant, while the affluent households have an attitude not to

repay.
CONCLUSION :

The aralysis of the study reveals that a large section of the plant (56'69;)
was not in working condition, Further the non-functioning of the plant is more
in the case of relatively low economic groups (1009, for S. C./S. T. and 6099,
for M, F./S. F.). The success has only been achieved in case of the relatively
affluent households. The bio-gas programme faild in case of the low econamic
groups as they could not provide required amount of feeding (the initial feeding
of 30 quintals of fresh cow-dung and the daily feeding) to the plant, Conseque-
ntly, the plant could not generate the desired amount of gas and the poor scheme
failed for the poor households. Thus the success of bio-gas programme is intimately
associated with the ownership of land and diary farming of the beneficiaries. The
by products of land, when used as food, the dropping of the animals increases
substantially, Further, in the rural areas, there is no market for the manures
processed by the bio-gas plant. Hence thelandless households, small and
marginal farmers find difficulty in marketing their excess manure, On the contrary,
the big farmers can provide more food to their animals and use the processed
manure on their own field. Hence the programme succeeds in their case The
failure of the scheme can also be attributed to the target approach adopted
by the OREDA. The authorities without taking into consideration the availability
of animals and their quality in the area fixed targets according to wh ch plants
were installed. Subsequently the plants stopped functioning after a while due to
non-availability of cow-dungs. Thus the bio-gas programme has failed more due
to its faulty implementation rather than the non-suitability of the scheme,
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Table—1, Classification of Sample Plants according to their size and Socio—
Economic Status of the house-holds.

Size of Plant.

Categories. 2 CUMTR 3 CUMTR 4 CUMTR o

Group — 1. 1 - - 1(33)

(5.C./5.T.)

Group —2 15 6 2 23 (76°7)

(M.F./S.F.)

Group —3 3 2 1 6 (20)

(Others)

Total, 19 8 3 30
(63°6) (26°4) (10) (100)

(Figures in the brackets indicate percentage)
Source —Primary Data,

Table—3, Classification of plants according to the source of Finance,

Size of Plant. Total. Grand
Categories Totel
2 CUMTR | 3 CUMTR | 4 CUMTR | Funct- Non-
Funct- NF F, NF { . NF ioning funct-
ioning | | ! ioning
Gr—1, — 1 - — _ — —_ 1 1
(100)  (100%)
Gr -2, 6 9 2 4 1Ty 9 14 23
(39°1) (60'9%) (100)
Gr—3, 20 1 I 1 - 4 2 6
(66°67) (33°33) (100)
8 11 3 5 2 1 13 17 30

Total,  (42'1) (57°9) (37'5) (62'5) (66 67) (33'33) (43.4) (56'6) (100

Figures in brackets indicates percentage
Source — Primary data,
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Table~27 Classification of, Plants According to. the source of Finance,

Size of plant,

Categories
2 CUMTR 3 CUMTRi 4 CUMTR  Total. Grand
Self Bank  Self Bank Self Bank  Self Bank  Votal
Gr—1 — 1 ey S e B S i 1
(100)  (100)
Gi-2 2 13 2 4 1 1 5 18 23
(23) (77) (100)
Gr -3 1 2 1 1 — 1 2 4 6
(33:33) (66'67)  (100)
Total. 3 16 3 5 1 2 7 23 30

(233) (767)  (100)

Figures in Brackets indicates percentage. Source - Primary data,

Table =5 Loan Subsidy Component and Return on every Rs. 100/~ of investment

per Unit,
(in Rs))
Categories Loan Subsidy Loan Net Return for
+ Return every Rs. 100/-
Subsidy of Investment
Gr -1 2550 2350 4900 0 0
(52:1) (47 9) (100)
Gr—2 2935 2452 5387 826°33 15-25
(54:3) (45°7) (100)
Gr—-3 3808 1792 5600 1004.56 17°90
(68) (32) (100)
Total 2764 25 2198 496225 905°10 17 09

(55'67) (44:33)  (100)

Figures in brackets are in percentage. Source —Primary data,
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COST BENEFIT ANALYSIS
Table—4. (in Rs.):
Categories
Items Totel
Gr—1 Gr—=2 Gr—3
A—Cost Side
1. Fixed cost
per unit,
a, Construction of
plant, 490000 5387:00 5600:00
b. Purchase of
stove. 250:00 29500 32500
2. Variable Cost
per Unit
a. Cowfdung_ — 225000 251850
b. Labour charges —_ 456°25 50600
3. Interest on
Variable cost — 32472 36294
12%,
4, Depreciation on
a. Plant@10% 490.00 538:70 560:00
b. Stove @ 209%, 5000 59 00 6500
Total cost per unit 54000 3628 67 401244 371590
B—RETURN SIDE
1. Price of the Gas -— 1080°'00 1240.00
2. Price of the
Manure — 3375 00 3777 00
Total, 00 4455°'00 5017°00 462100
1044:56° 905°10

Net Return — 540.00 826.33

Source —Primary data,




Bio-Gas use in Rural Households—A Study

Dr. R. K. Panda &
G. D. Behera.

To-day almost all the developing countries of the world are striving to
achieve an accelerated growth in terms of G. N. P, To achieve this objective
there is increased use of modern technology in all production sectors of the
economy. This has resulted in intensive consumption of energy in substitution
human or animal power. India is no exception to it, During different five year
plans there has been increasing dependence on energy for achieving an accelera-
ted pace of development in different sectors, But the continued and widespread
use of energy, particularly non-commercial sources of energy, results in not only
their fast depletion but also causes serious environmental pollution and degra-
dation. While the rural people get non-commercial fuels at almost zero
private cost, the social cost of meeting their energy needs has been increasing
over the year. Inorder toreduce pressure on  non-commercial energy
resources and popularise the non-conventional energy sources to combat
growing energy crisis, a lot of ways have been developed. Of late
bio-gas as a non-conventional source of energy has been
developed in the country, The use of bio-gas is advocated from the point of
view of economy, efficiency, hygiene and environmental sanitation, Recently
the Department of Non-conventional Energy Sources has given new thrust to
bio-gas programme under National Project on Bio-gas Developrnent, initiated
in November, 1981, During four years of working (1981-85) of NPBD a total of
343572 bio-gas plants have been installed in the country. A number of studies
on the working of bio-gas have treveated that the programme is working well
across the country?,

1. Studies conducted by National Council of Applied Economics Research,
Operations Research Group, Baroda, Centre for studies in Decentralisation.
industries cited by Khan , M, K, Ghosh Dastidar.

Bio-gas, the Benefactor, Yojana, November—1-~15, 1986,
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In the state of Orissa, 14879 units of biogas plants are operating as
‘at the end of the year 1986 872. To make the non-conventional energy
more popular among the people, an outlay of Rs.150/- crores has been
estimated to be speni for the development of renewable energy in the state
under Integrated Rural Energy Programme during Seventh Five Year
Plan. (3)

In this context the present study is -undertaken to analyse the
working of the bio-gas plants at a micro-level with the following
objectives .

(1) To study the socio-economic conditions of the households using
bio-gas.
(2) To analyse the pattern of use of bio-gas by the households.
* (3) To analyse the extent of adequacy of bio-gas to meet the requirements
of the households.
. (4) To point out the constraints faced by the households in the use of
bio gas.

- METHODOLOGY

Badasahi Block of Mayurbhanj district is taken as the area of the
study. Until the year 1987 a total number of 130 households had been
using bio-gas for domestic cooking and lighting purposes. Out of the total
130 households, 40 percent households are selected at random. Thus a
total 52 sample households are selected for the purpose of study. Personal
interview method is adopted to elicit information fiom the sample
households.

RESULTS & DISCUSSION

The installation of bio-sas plant in any household needs two

minimum pte-conditions - the number of family members and the number of
cattle population. While the number of family members determines the

5. Official records of Orissa Renewable Energy Development Agency
Bhubaneswar.

3. Rural Energy Division, Manning Cemmission, Government of India,
1986, Cited by K. L. Mukherjee “Exploiting non-commercial”’: energy
for economic developn ent’’, Commerce. June 21, 1986.
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size of the plant to be installed, the number of cattle population
determtines the extent to which the plant will be wviable: Besid~s, asa
majority of the rural households in Orissy depend on agriculture for their
livelihood, it is the operatiinal size of holding which determines the
number of cattle popultion to be maintained by any household. On this
basis, th’ socio-economic cendirions of the sxmple households, particularly
the average family, the average operational size of holding, the average
family size and the average cattle population have been studied as a back-
ground information for the study (Table-1). The total number of sample
housholds (52) are classified into three size-class of holding basing upon
the operational are: under cultivation. (Category-1-Operational = holding
within one hectare, category-Il-Operational holding between 10l to
2 hectares, and category-II1-Operational holding of 2.01 hectares and

above)

Of the other households taken for study, 18 belong to category-1I, 13
belong to category-Il and 21 belong to category-1I1 households. With
regard to average family size and average numker of cattle population
among the households, it is revealed that with the increase in the opera-
tional holdiing, the family size and number of cattle kept by the household
g0 on increasing. In other words, there is a positive relation between
operational and tkeaverage family size and average number of cattie
population of the househo 1ds. The smaller farmers are having smaller
family size and smaller cattle po pulation than the larger ones. But it is
revealed that as per the standard norm applied for the installation of bio-
gas plant the sample households in each category fulfil the basic m nimum
conditions (in norms of cattle population) for the purpose.

The purpose-wise use of bio-gss among the san'ple household is
shown in Table-2. It is observed that out of the total sample households
69.23 percent use bio-gas for cooking, 17.47 percent both for cocking and
ligshting. Thus in a majority of cases bio-gas is used for cooking in the
study area. The nse of bio-gas for lighting purpose is seen among the
cotegory-1 and II households only. A very small percentage of households
the three categories use bio-gas both for cooking and lighting. While ques-

b~



(175)

tioning, it is revealed that the households who are using the gas only for
lighting purpose are doing so because of inadequate gas formation.

In order to know whether the installation of bio-gas plents meets
the requirement cf its beneficiaries, a calculation on the daily requirement
and availability of bio-gas is made for the san ple houscholds. It is observed
(Table 3) that the daily average need of gas works cut to 1.96 cum for the
sample households as a whole. The actual availability of gas comes on an
average 1.36 cum for the sample households. Thus there is a shortage of
0.60 cum gas. Between ditferent categoties of households, it is seen that the
deficiency of gas is more among category Il households than in category I
or IIL

As a corollary to this phenomenon, the reasons for the shortage in
the production of gas are worked out (Table 4) Only 8 households (2 in
category-1, 2 in category 1 and 4 in category 1) spoke about the suffi-
cient production of gas for their domestic purposes. Rest 44 households
spoke about inadequacyof gas to meet their daily requirement. While
questioning, three reasons were found to be responsible for shortage of gas
among of the households. A large percentage of households in category [
and II (87 percent in category I and 73 parcent in category 1) spoke
about inadequate feeding of cowdung as the cause of insufficiency of gas.
On the other hand, lack of operational Knowledge and leakages of gas due
to constructional defects were found to be responsible for the insuffi-

ciency of gas among category 111 households.
CONCLUSION :

The study brings out the following major conclusions.

i) Bio-gas mostly used for ccoking among majority of sample households
in the study area. Only a few households where adequate gas is available are
using it for both cooking and lighting. A small percentage of households,
particularly in the category I and Il are using biogas for lighting only.

i) There is a gap between the need of biogas and its availability
among the sample households All the three categories of hcuseholds
experience a shortage in the availability of biogas to meet their daily
requirement. Between the categories, the sample households in category II
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experience gréater gap between their need and * availability of biogas than
category 1and 11l households. f

\ iij) For category 1 and 11 households, the inadequate feeding - of cow
~ dung is found to be: largely responsible for insufficiency of gas. But for
ategory 111 households the reasons for insufficiency in gas formation dre
“attributed to lack of opetrational knowledge and leakages due to constru=

ctional defects.

»POLICY IMPLICATIONS :

The development of bio-gas as an alternative source of energy -in
. place of traditional energy is no doubt a commendable propesition, from the
point of view of economy, efficiency, hygiene and environmental sanitation
But, simultaneously -every effort must be -made to see that it yields vesult
toits beneficiaries: The : households: who are installing bio-gas to meet
their domestic need must get their wants satisfied. Trained.- personnel n
rural areas should be appointed to have regular supervision on the smooth
and efficient use of ' bio-gas by the households who mstal it.- Adequate
extension programme should be undertaken te impart minimum ‘operational
g knowledge to the users-of bio-gas for its smooth functlomng 1f these things
are not looked into, then not only the country’s scarce resources which
ate increasingly. invested on installation -of bio-gas ' plants would -be
wasted but also our dependence on traditional sources of energy will
continue. This will put us in grave danger-about which everybedy is aware
of.

B
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TABLE—~]I

Socio-economic characteristics of the sample HReuseholds using Bio-gas.

Average number
of livestock
2. e——alo il

Size of operational No. of Average family
holdings (in hectares) households size

Otol 18 5.28 4.9
101to2 13 5.45 6.8
2.01 and above 21 8.60 10.3
Total/pooled 32 6.66 7.5
TABLE II
Pattern of use of bio-gas amorg sample households.
Size of operational No. of households using bio-gas
holding (in hectars) Cooking Lighting- Both cookil;g_— T.otal
& lighting
O0tol 11 6 1 18
(61.11) (33.33) (5.56) (100)
1.01 to 2 7 3 3 13
(53.84) (23.06) (23.10) (100)
2.01 and above 18 Nil 3 21
(85.71) (.00) (14.29) (100)
Pooled 36 9 7 52
(6923) (17.30) (13.47) (100)

——
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TABLE 11l

Daily average need and availability of bio-gas among
Sample households [ in cum |.

—

Size of operational Average Avetage Gap
holding (in hectars) need availabillty
Oto 1 1.46 0.96 050
1.01 to 2 1.82 0.98 0.84
2.01 and above 2.48 195 0.53
Pooled 1,96 1.36 0.60
TABLE 1V

Beneficiarles’ respPnse to the'deficiency of bio-gas

Reasons No. of beneficiaries [ in hectars |

Otol 1.01 to 2 2.01 & above Total

1. Inadequate feeding 14 8 Nil 29
of cowdung (87.50) (72.72) (00) (50.00)
2. Lack of oeperational Nil 2 7 9
knowledge (00) (18.18) (41.17) (20.45)
3. Leakages due to 2 1 10 18
constructional defects (12.50) (9.10) (5%.83) (29.55)
Total 16 11 17 44
(100) (I00) (10v) (100)

!



Biogas-an Alternative Source of Energy to Overcome

the Energy Crisis in Ganjam District

S. N. Misra
Reader in Economics
Berhampur University

Energy crisis is real. The problem has received serious attention in the
recent years. It has to be faced decisively with all the available information
at our command. The conventional sources of energy like, firewood, agricul-
tural wastes, fossil fuels, cattle dung and charcoal are not only in shortt
supply but also they fail to meet the requirement of the people. Accordingly
more attention is paid to promotion and development of non-conventional
sources of enersy like; biogas. biomass, solar energy, natural gas. and
microhydel rower etc Of the various nob-conventional sousces of energy,
biogas offers a wide scope for development in the less developed countries
like Tndia cn account of the vast number of livestock population existing
in these ‘countries.

Biogas is derived from cow dung and other natural wastes by anaerobic
.formentation.  The gas contains by volume about 55 percent Methane (CHa4 )
and 45 percent carbon dioxide (COz2). The gas is used for cooking, ligh*ing
and as a fuel for energising pump sets used for irrigation purposes. The
residue that is left after gasification makes a good organic fertiliser. This
is nitrosenous rich manuare as it contains ~hout 7. S percent nitrogen as
against only 0. 75 percent nitrogen in the farm yard manure As a result of
recent increases in prices not onlv of fossil fuels bur also of inorganic
fertilizers, the prospective net benefits from the installation of ‘gobar gas’
plants for the production of fuel and fertilizer irom cow dung 1s

considerable ! .



(180)

Biogas plant is a structure which allows a mixture of dung and water to
decompose anerobiocally and lets out the gas thus formed for its end use.
Generally two types of biogas plants are available for use. They are, the
floating dome model and the fixed dome model. The tloating dome model
is popularly known as KVIC model sponsored by Khadi and Village Indu-
stries Commission. The fized dome model is of two types such as Janata

model and Dinabandhu model. Both of these plants have been promoted by
Ministry of Energy Resources, Government of India.

It is against this background that the study is mainly confined to
the district of Ganjam. This is due to the fact that the district accounts for
13.0 percent of the total biogas plants at the state level.

The Profile of Biogas energy in Gan jam district

The district of Ganjam has nearly 2399 biogas plants as on 3/, /. 88,
The district has a total cattle and buffalo population of 13.38 lakhs. The
dung collected from these animals 1s mainly used for running the biogas
plants. It is observed that the Janata mcdel is more popular in the district
followed by Dinabandhu model. Janata model accounts for 75.0 percent of
the total number of biogas plants in the district. Next to Janata model, the
Dinabandhu model accounts for /7.3 percent of the total biogas plants in the
district. Although Dinabandhu model is structurally simpler and costwise
more ec:nomical, yet these models, on account of their recent origin (1985-863
bave not been widely used in the district. The Janata mode] although costlier
compared to Dinabandhu model, claims wide popularity on account of its
long stay in the scene. The KVIC model is not very much popular due to
high cost factors. They account for only 7.6 percent of the total biogas plants
in the d:strice. These biogas plants are technologically superior to other
models. For its installation they require expert supervision and guidance.
Both the KVIC and Janata models are available in diiferent sizes such as 2,3,
4, o, 8, and 10 cubic metres. The maximum size of Dimatandhu model is 6 cubic
metres. In Ganjim district biogas plants baving caracity up to 6 cubic metres
are commonly used. The approximate cost and the use of these models 1or
various puryoses is given in Annexure I. The subsidies given for the construc-
tion of these different types of models by scheduled castes, scheduled tribes,

»J
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small and marginal farmers and othets (i. e, mainly general public) are glven in
Annexure II. The subsidjes vary between 25 percent and 79 percent for
different category of weaker section borrowers.

At present biogas schemes have been mainly spoasored by D. R. D. A.
OREDA and Gram Vikas, a voluntary organisation operating in the Ganjam
district. Percentage-wise the distribution of biogas plants by Gram Vikas
account for 72.2 percent of the total biogas plants in the district, followed
by OREDA which account for 19.6 percent of the total biogas plants, till
the first quarter of 1988, Camparel to these agencies. DRDA account for
only 7.9 percent of total biogas units in the district. The wide publicity
and canvassing of the volunteers and supervisors of Gram Vikas mainly
accounted for its largest share in the total distribution of biogas plants in
tte district.

Major findings :

With regards to the potentiality of cow dung and gas output, it is
noticed that in the district of Ganjam there is large potentiality of both cow
dung and gas output. The district, had a total livestock population, consi-
sting mainly of cattle and buffalo, of 13. 38 lakhs in the year 198°. Perce,,tag-
wise, this is 66.0 percent of the total livestock population (i. e, 20. 4/ lakhs)
in the district. It is assumed that a cattle or a buffalo, on an average,
released /0 kilograms of dung per day. The quantity of dung released by
the livestock population per year, therefore, amounts to 4895 million
kilogrammes. In term of quintals, this amounts to 483.37 quintals per vear.
It is further assumed that the gas output per /0 kilogrammes of dung is, on
an average, / cft per day From the expected quantity of dung released
per year by the cattle population in the district, gas output to the tune of
063 million cft or 120 million cubic metre can be generated in the district.
Thus the dung potential and gas potential per year is 4893 Kg. and 6363
million cft respectively in the district.

With regard to utilisation, it may be observed that there are a total
number of 2399 biogas plints in the district. It is further assumed thata
biogas plant requires a minimum quantity of 47 kilogrammes of dung per
day for its normal operation. However, the quantity of dung int.ke vaties
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with the size of the plant. But under any circumstances, a plant cannot
operate at a less than 45 Kgs. of dung per day. Itis observed that all the
2399 biogas plants have utilized a total quantity of 39.5 million Kgs. of
dung per year. Assuming that the gas output capacity of 10 Kgs. of dung is
13 cft the gas output produced from 45 Kgs. of dung per day per plant is
58. 5 cft. It is observed that all the plants located in the district have
utilised SI. 2 million cft. of gas output or /.5 million cubic meter of gas per
year. Percentage-wise, this accounts for only 0.8 percent of the total gas
potential.

It is further revealed that the number of gas plants required to
exhaust the total waste dung potential of one year,is 2.9 lakh biogas plants.
This is based on the assumption that a gas plart requires a minimum
quantity of 45 Kgs. of dung and produces 58.5 cft. of gas output per day. As
against this, the number of plants existing in the district is only 2399.
Percentage-wise, this accounts for 0.82 percent of the total expected plants
in the district.

The district has a total number of 4395 inhabited villages The
probable biogas plants that cam be established with the help of available
waste dung in the district is 2.9 lakhs. The average number of probable
biogas plants that can be established per village, thus, comes to about 66
plants. As against this, the average number of actual plants (i. e. out of the
tntal number of 2399 biogas plants in the district) in the district is 0.54 plants.
This indicates that there is hardly a biogas plant, on an average, per village.
From the point of view of the coverage of biogas plants per /000 population in
the district, one also notices a sizeable gap between the potential bhiogas
plants and the existence of actual number of biogas plants. Tt is observed
that average number of potential biogas plants that can be estabiished per
1000 population in the district is /2/. As against this, average number of
existing biogas plant per /000 population in the district is only 7.0. All
these clearly highlights the fact that there is a considerable cegree of discre-
pancy betweeen biogas energy potential and its actual utilisation in the
district. This therefore clear'y indicates that biogas as an alternative source
of enersy to overcome the energy crisis has not made sufficient headway in
the district.
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There is also uneven distribution of biogas plants in different blocks
of the district. It is interesting to observe that blocks where the percentage
distribution of livestock population (i. e. cattle and buffiloes) is high,
there the percentage distribution of biogas plants is low. As, for example,
Soroda, Jagannath Prasad and Patrapur blocks, the percentage distribution
of livestock population is 5.4 pecent, J.3 percent and 3.0 percent, respecti-
vely of the total livestock population in the district, but the percentage
distribution of biogas plants in these blocks is 1.3 percent, 3.2 percent and
4.0 percent respectivelv of the total biogas plants in the district. On the
otherhand, the blecks where percentrge distribution of cattle population is
low, there the percentage distribution of biogas plants is more. As, far ins- -
tance, Chatiapur, Bhanjanagar and Hijilcut account for 2-4 percent, 5.0
percent, 4.0 percent of the total cattle population in the district, but the
bercentage distribution of biogas plants in these blocks is 5.9 percent, 0./
pecrent and 6.7 percent respectvely of the total. This discrepancy is due to
the variations in the degree of literacy in different blocks which account
for a high degree of literacy lave a greater awarness for harnessing waste
dung for biogas formation. As for example, Bbanjanagar and Chatrapur. The
percentage distribution of literacy there is 52. 4 percent and 47.3 percent
respectively in the district. As against this, the blocks, where the percentage
distribution of literacy is lower, show lower awareness of using waste dung
for biogas formation. As for example Soroda and Jagannath Prasad where
the percentage distribution of literacy is only 32.0 percent and 34.2 percent
respectively. Thus, there is a high degree of co-relation between educutional
standards of the people and the demand for biogas energy.

P

Probloms

The biogas energy programme, however, is confronted with various
problems. These are discussed below.

Identification of eligible beneficiaries is an essential condition for
the success of biogis programme. However, this is not followed ina majo-
rity of cases. Eligtble beneficiaries are those who have a minimum ntumber
of 4to 5 heads of stalled cattle producing 45 kgs. of cow dung to feed the
biogas plant. When the beneficiaries satisfy this essential condition, they

t
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get the advantage of securing bank assistance and the subsidies from the
government for establishing the biogas. Often the financial assistance and
the subsidies have gone to beneficiaries who do not have the requisite
number of stalled cattle at their disposal.

Inadequate supply of finance is another bottleneck for the spread of
biogas programme in the district. For finance the beneficiaries mostly
depend upon commercial banks, central co-operative tanks and Regional Rural
Banks. However, banks take considerable time to release the funds because of
the delay in sponsoring the application of eligible beneticiaries by Technical
Supervisor of OREDA or Block Development Office of Panchayat Samities.
There is also delay in sponsoring the application by Supervisor or
co-ordinator of Gram Vikas. There is also a lot of time involved in disbur-
sing the subsidy. These agencies will forward the list of benficiaries to
DRDA who thereafter, in consultation with OREDA, distributes the
subsidies. The distribution of subsidies again rests on the receipt of com-
pletion certificate from the executing agency.

The mateaials used in biogas plants are cement, bricks, sands, steel
sheets and iron angles etc. These are mot evenly distributed in different
parts of the district. Inadeduate transport and communication facilities also
hinder the movement of these materials near the plant sites Thete is also
dearth of expert masons having the needed experience ‘in biogas
technology. ©

The scheme is highly target oriented. As for instance, under the
scheme of National Programme for Biogas Development a target of 5000 biogas
plants have been earmarked for the year 1985-85 for the state. Of rhis, a total
number of 600 biogas plants or /2 percent of the total is earmarked for esta-
blishment in Ganjam district. © For achieving the target, biogas plants have
been established very often by non-technical persons without taking into
consideration the selection of the site, availability of water and waste dung
etc. In most cases, technical guidance and supervisory assistance are rarely
available. Consequently, a majority of the gas plants go sick after wotking for
a few months.
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Both the quantity and the quality of dung released by the cattle
population is low and inferior in quality. In a majority of cases, waste dung
released by a cattle or buffalo is 6 to 7 Kgs. per day. This is much lower than
the requisite quantity of dung supposed to be released by a cattle. Besides,
ﬂ’e quality of dung is also sub-standard. This is due to inadequate consump-
tion of quality fodder by the livestock population. Besides, the unhygenic
condition under which they live also affect the dung output of the cattle.

There is also the problem of maintenance and repair. It is necessary
that the yged dung be removed and fresh dung be f+d into the plant every
day, The beneficiaries mostly violate this norm, There is further the need
that the dung and water mixture to be in ratio of /./. In certain cases, non-
availability of water near the plant sites make; the mixture unbalanced.
Non-avai]ability of spare parts and other technical aids also affect the smooth
operation of the plants.

There is lack of co-ordination between the beneficiaries and the
supervisor, between the supervisor and authorities of DRDA, between DRDA
and OREDA and other voluntary agencies. As a result, the programme is not

very much suecessful in the district.

There is very little change in the attitude of the people. A majority
of the people are not only unware of the scheme but also are highly non-co-

. operative. Inadequate publicity motivation and canvassing are Mainly respon-

sible for slow change in attitude towards biogas plants. The people should be
made aware about the possible depletion of energy resources in future. Besides

~they need to be motivated to switch over to alternative sources of energy.

Sugges;ed Steps :

Tte following steps need be taken to promote the biogas programme
in the district.

For the sucessful operation of the plant cow dung as a raw material
for the biogas plant must be available in requistite quantity. Since the
beneficiaries do not have 4 to 5 heads of stalled catt’e in most of the cases,

t
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they fuil to procure requisite quartity of cow dung to feed the plant regularly.
It iz, therefore, necessary that proper collection of cow dung and their proper
distribution must receive adequate attention. For this a state level marketing
organisation for the collection and distribution of waste dung be
established.

At present the benefits of biogas plants mainly go in favour of
the well-to-do beneficiaries. The poor and not well-to-do households rarely
get the opportunity of using biogas on a wide scale. For this larger plants
could established on a village basis and the costs of producing gas and ferti-
lizers would tall as the scale of production increased. In this case, further
substantial costs would then be incurred for distribution and metering if
the gas were distributed by pipe lines or alternatively for storage facilities.
Moreover, although a programme to encourage the instailation of the
present smaller designs for families and enterprises can be justified, because
of high prospective return involved, provision should be made for recovery
of costs where financing is made from public funds. At the same time,
the possibility of establishing small plants to be operated by village autho-
Iities or on a co-operative basis should be explored, for sales to the poor
families. Furthermore, while reseatrch and development should be diverted
not only to improving the small scale process but to developing more
effective methods of discribution or storage which would enable village-
scale plants to become competitive. 7 It is possible that the process has
the potential to become established as a major source of energy and ferti-
lizer in the countty-side.

A q »

Supply of gas is not adequate due to improper feeding of cow
dung in to the plant. Moreover, the problem relating to-supply becomes,
more acute during winter as gas generation declines due to slower rate of
Facterial digestion at a low temperature. It is suggested that a solar
water heating system should be installed to provide hot water to the
plant The manure is not sold reqularly. It is suggested that an effort
should be mide to sell the manure by packing it in polethene
bags. §

The supply of various materials used for the construction of
the plant must be increased in quantitative terms. Besides, the quality

t
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of the materials supplied must be ensured. Besides technical assistance
and ‘expert participation at ‘all levels of the construction 'be made
available. Moreover, operat1onal training, guidance and adequate follow
up and supervision measures must be provided. Steps should also be
taken for, proper repair and maintenance of the plants. Besides, the
Spare parts required for the plants be made available at the block
level. For undertaking all these activities, a separate wing at the block
level way be created for exclusively looking atter the implementation of
biogas programme.
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Annexure—1

Plant size, Heads of cattle required, approximate cost and possive use of
Biogas ptogramme

Approximate cost
(in Rs.) Use

Size in Heads Approximate Fixed Deena- Float- Cooking Lighting
cubic of cattle Kg. of fresh dome bandbu ing No. of No. of
meter. needed dung requited model model model persons 100 c.p.

per day. (Janata) KVIC gas lamps
for 4 Hrs,
[ 2 3-5 45 4900 3935 6200 5-8 4
| 3, 6-8 60 6300 4607 7200  8-12 6
| 4 8-12 80 7800 5535 8500 12-16 8
5. 12-16 120 9400 7135 10400 16-20 IO
8 16-20 160 13700 s 22800 22-26 12
1_0 20-24 200 15200 — 15200 28-32 14
Source Govt. of Orissa, OREDA, Non-Conventional Energy
Programme (broucnure).
Anunexure—?2
o\ _____Sg_hﬁidy component in the Bicgas plants-size wise.
KVIC, Janata, and Dinabandhu Models.
Size in St/SF/MF Scheduled caste Others
cubic
meter.
. 2350 0N pB50IE &by L0 FoEQ
3 2860 2860 1600
4 3220 3220 2140
6 39°0 2610 2670
& 4640 3700 3100
0 5540 3700 3700

Source . Government of Orissa, OREDA, Non Conventional Energy
Progrymmm= (1o:hure)
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Harnessing Wind Energy in Orissa

Lalitmohan Saheo

Lecturer in Economices,
Salipur College, Salipur.

The consumption of energy in a country is generally regarded as
a8 measure of its level of development. In terms of total production, India is
below even some of the developing countries like Brazil, while in terms of
per capita production, India’s position is very low compared to some of the
smaller third world countries. Even without the help of statistics, it is
obvious that low availability of energv is one of the main obstacles to
develnpment. The vear 1973 marks a turning point in the history of energy
prodiiction in the world. The sharp hike in oil prices brought about by the
OPEC marked the end of the era of cheap energy. That event gave rise to
shock waves from which the world has still to recover. In India, however,
we have responded very slowlv to the new situation and the response is
on the whole inadequate and partial,

The need for intensification of research on renewable sources of
emergv is recngnised in principle, but in wvractice very little attention is
being devoted to it, Even at the existing level of technologv, a very consi-
“derable part of our energy requirements could be met hy solal energy, use
of bio-mass and wind energy. While considering different optioms for
‘meeting the country’s future energy needs. we should devlop a balanced
perspective regarding the availability and the potential of a given energy
source, environmental pollution due to energy-related-activities, relevant
time scales needed for the development of any new source on technologies,
apropriateness of any sources'technological options of our country anq
SO0 on.
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The energy crisis looms large today. This has attracted the atten-
tion of development planners, rural technologists, scientists and others to
look for new sources of energy as well as to conservs and use the existing
resources more efficiently. The major energy sources are coal, oil, natural
gas, nuclear energy, solar emergy, wind energy, bio-energy, chemical energy
and bio-thermal energy.

All over the world, nations are striving to develop new engery
sources as fast as they can. And one of the sources that is attracting atten-

tion and development effort is wind energy.

Wind power has been in use for a variety of purposes for centuries.
Velocity is the critical element 1n wind power. When wind speed doubles,
the wind energy increases by a factor of eight. So minor changes in wind
velocity can make a major difference in the viability of the equipment. In
many areas the wind velocities ate often above or below the optimum use
level. An average wind speed of about 18 KMPH or more is needed for
producing electricity. For water pumping, a lower velocity of about 14 KMPH
can also help successfully.

Diesel and electrical pumps commonly used as source of irrigation
and for other needs will become increasingly more uneconomical. Wind
pumps can make an important contribution. Although on the face of it India
does not appear to be a canditate for large-scale development of wi-d energy,
there are a number of high potential and fairly bigh potential areas in India,
particularly in the Himalayan region, the Western Ghats and the [Fastern
Coastal region. The wind-mill itself appears to have originated in persia some
2,000 years ago, when it was used for pumping water and grinding grain.

After the energy crisis of 1973, there was a renewed inrere t in wind
energy utilisation and considerable research and development efforts were
t:ken up by many countries including India. The availability ¢f wind energy
in India, however, is rather low, wind speeds being around 1I-I3 Km/Hr on
an average. In certain parts of Rajasthan, Gujurat, the Coast 1 areas of Tamil
Nadu, Andhra Pradesh as well as the Sunderbans in West Bengal, the average
wind speeds atre higher, being around 15-20 KmiHr, aniit is in these regiins
that wind ecergy could best be harnessed.

t
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The development of wind machines is specially relevant in arid and
semi=arid zones of Rajasthan. These areas have high velocity winds throughout
the year which bring about a large amount of sediment transportation,
thus Posing a serious soil conservation problem to the State Government.
If a large number of water pumping wind mills are installed here, they
would absorb a considerable amount of the wind energy thereby reducing
sediment transportation. Also, the availability of water from these machines
would stabilise the soil and help development of agriculture and pastures for
cattle growing.

Agriculture needs direct energy inputs for land development,
irrigation and harvesting, drying and processing of the produce Since the
Kharif crop, normally between June and October, is largely rainfed, there
is not much scope for extensive irrigation. Wind mills could, however, be
used to pump water for rural irrigation in the rabi season. This will give
a fillip to the country’s rural economy in a big way.

The National Aeronautical Lobortory (NAL), Bangalore developed
a wind mill in /966 for pumping water. The windmill could. lift, about 4,000
litres of water per hour through 10-12 months. National Aeronautical Iabora
tory installed 68 windmills at various places, which the Council. of Scienti ic
Industrial Research (CSIR) later gifted to the district authorities and other
agencies. U.S. A. and Canada have developed windmills with changing
designs. Two Indian engineers, Safraz. H. Dairkee and Murad Hussain, have
recently developred a windmill named as “Sheen’ which is particularly well
suited to Indian conditions where wind velocities are low. Its design is
simple and it could be fabricated as a cottage industry. For deser* farming
and for use at high altitudes such windmills could be of great help.

Wind is an inexhaustible, cheap and pollutionfree power source.
Winds of sufficient power and constancy are availoble at high latitudes.
Power generated by windmills could be used for lifting water lighting
houses and for many other purposes and thus save substantial quantity of our
non-renewable fuels, such as oil and coal.



Wind power is abundantly available, free of cost and is pollution-
¢ree, With current sophisticated technology, mass production of windmills
is possible. Though initital cost is high, it would be more than offset by the
long life of the mill. Maintenance cost 1s low. Thus, electricity generated
from wind energy will, in the long run, be not only cheap but steady. Price
fluctuations as in the case of fossil / fuels ( Coal and oil etc) or nuclear fuels
atfecting adversely the prospects of cheap power, will not operate in the
case of wind power.

Scope and Position of Harnssing Wind Energy in Orissa

Under demonstration programme from the Department On Non-
conventional Fnergy Soutces (DNES) wind farm mills are being installed at
various institutions in the state in order to evaluate their performance and
popularise them. By now in total 270 wind-mills have been installed in the
state, A new pilot extension programme has been laanched during seventh
plan period. Since Orissa is a state which has one of the highest wind velocity
in the country, there is every reason to believe that the techmology will
prove vary popular in the neat future. During 1985, 11 wind energy
stations have been installed out of which O are in operation. At Kaipadar
near Khurdha, 2 were installed out of which one is closed and the other is
in operation which is expected to give 90 Kw. of energy. The other places
are Ramachandi, Kailani, Soran, Chandrapur, Bhubaneswar, Dalikhaia. Puri,
Balipada, and etc.

Apart from it, at present there are 3 wind farms. One 1s situated
ot Puri, the second at Ramachandi and the third at Kaipadar. The Puri wind
farin comparises 20 units, out of which 10 are already giving power of 550
KW which is supplied to O.S. E. B The second farm at Ramrchandi which
gives 4 KW is utilised for local use. The third unit at Kaipadar is under prepa-
ration and is expected to give 90 KW power which will be supplied
tn O. S E B.



Wind Maping

Mo:thly Average Wind Speed at Puri (KM/PH)

January
February
March
April
May

June

July
Angust
September
October
November

December

1986

10.64
11,81
15.25
21.69
18.59
18.74,
1595
15.60
12.31
12.14

0.08

10.42

1987 1988

10.43 8.77
10.08 13.01
15.03

18.016

17.87

16,03

16.14

16,03

14.37

10.65

12.29

11.66

During Seventh Plan Period, it is proposed to generate 1.4 MW.
of electricity using windpower. The allocation proposed for 1983-86 is
Rs.3.50 lakhs.

Higher initial investment and high cost of energy storage call for
a technological break-through to overcome econoMic constraints in the case
of wind energy. Optimum designs ensuring efficient use of materials should

be evolved for the purpose. As a long-term strategy, wind power promises

to be a major energy alternative in Orissa and India as well.
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Energy Loss and Gain ln Paddy Cultivation

in Onssa!
Dr. Dibakar Naik,
Dr B. Bhuyan-
and Tha) 5o

D. C. Pradhan
O.U.AT.

The food-grains production in India has increased from 50 million
tonnes to 150 million tonnes during 1950-51 and 1985- 86. This has resulted
a rise in energy consumption from 1.8 MTCR (million - tonnes of coal Te-
placement) to 9.1 MTCR during 1953-54 and 197. 0 71 1n the agricultural
sector. At present there is intensive consumpt1on of energy by different
sectors for achieving therr targetted growth. But the average annual rate
of growth of energy con sumptlon during this period is highest in agri-
culture recordmg 9.9 percent as compared to mining and manufacturing
seetot (7.5 percent), transporr (6.9 percent) domestrc sector (6.2 percent)

and commercial sector (2.1 percent).

Food production in Or1ssa has 1ncreased from 48 to 68 lakh tonnes
during 1970-71 to 1983 84 Thus the agr1cu1tura1 scenario of the State
has undergone transformatlon It has resulted in a substantlal increase in
energy, requirement for agrxculture in the State. This'is so, ' because hlgh
productivity in agrlculture is d1rectly hnked w1th 1ncreased use of energy
resources. Paddy is the principal crop and occupres 60 percent of the total
gross cropped area in the State. Therefore, an attempt is made to analyse
the energy loss, gain and its ratio per hec tare of paddy cultivation of

Orissa.
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Materials and Methods

The data pertaining to the quantities of fertiliser, manures, seeds,
pesticides, total mian hout, bullock pair hout used and grain and straw
yield per hectare in paddy cultivation of Orissa are collected from the
Comprehensive S-heme (2): Cost of cultivation of principal crops for the
year 1973-74 to 1975-76 and 1982-83 to 1984-85. The inputs used and
form, i. e., Mega Joules by multiplying with energy co-efficients. 3

The data collected from the Comprehensive Scheme do not reveal
any machine labour during 1973-74 to 1975-76. The machine labour used
during 1982-83 to 1984-85 costs less than one rupee per hectare cf paddy.
Due to such low machineries used in paddy cultivation, the mechanical
the output obtained per hectare of paddy ate converted lnto energy
energy loss is not caleulated in this study.

Result and Discussion :

Energy loss and gain per hectare of paddy cultivation in Orissa during
1973-74 to 1975-76 is presented in Table---1. The tctal energy use through
seeds, human labour, bullock labour, fertiliser, manures and insecticides
per hectare of paddy vary from 6146.74 Meg1 Jules (1974-75) to 8715.53
Mega Joules (1975-76). On an average, the energy loss due t) application
of inputs and use of humain and bullock labour 1s 7190.53 MJS per hectare,
The energy gain in the form of grains varies from 18.19 thousand MJS
(1974-75) to 23.09 thousand M]3 (1473-74). The total biological yield
(grain-l-straw) was highest during 1973-74 recording 52.55 thousand M]3
and lowest in 1974-75 with 41.41 thousand MJ3 per hectare of paddy.

e —

gt The energy co-eificients used are as follows (1) Human labour male
hour =1.96 MJ (2) Female labour hour =157 MJ (3) Bullock pair hour=
10.1 MJ (4) Oae Kg, of nitrogen =60.00 MJ. (5) One Kg. of Pz Oz2=11.10
MJ  (6) OneKg. of K20=6.70 M] (7) One Kg. of FYM (dry)=0.30 M]J
(8) One Kg.of grain=14.70 M]J (9) One Kg. of straw=121250 MJ (10)
Farm Machinery per one Kg.=62.70 MJ. -Farm Machinery per Kg. is cal-
culated by distribution of the weight of machinery equally over the total
life span of the machinery in hours. Then it will be multiplied by the
hour use of machinery for particular operation.



Table—2 indicates that, on an average, the total energy use in the
form of inputs and labour and energy gain in the form of grains and straw
were of 9134.17 MJS and 62239.30 M]S respectively per hectare of paddy
during J982-83 to 1984-85. The total enetgy use varies from 8.49 thousand
M]JS (/982-83) to 10.04 thousand MJ3 (/984-85) per hectare of paddy. The
total energy gain was highest in 1983 84 (72.75 thousand M]JS) and lowest in
1982-83 (47.23 thousand MJS. Thus, Table—7 and Table—2 indicate that the
energy gain in the form of grains and straw has significantly increased from
47.76 thousand MJS in 1973-76 to 62.24 thousand MJS in /982-85 per hectare
of paddy. '

A comparative statement in the use of energy in form of seeds,
bPuman labour, bullock labour, fertilizer manures and insecticides during
1973-76 and 1892-85is placed in Table—3. The total energy use per hectare
of paddy cultivation has increased significantly from 7.1 thousand MJS to
9.13 thousand MJS during /793-76 to 1982-85. This is mainly due to change
in farm operations and adoption of high yielding vartieies over the years
The use of human and bullock energy has considerably increased from 3.33
thousand to 4.58 thousand MJS per hectare of paddy over the years. This may
be due to adoption of high yielding varieties and a change in farm operations
over the year. This clearly indicates that the substitution of human and
bullock energy by mechanical energy is negligible. The chemical energy use
per hectare has increased from 2.85 thousand to 3.24 thousand M]S duting
1973-76 to 1982-85. Table 3, further indicates thnt human and bullock
labour contributes about 50 percent of the energy use in paddy cultivation
of Orissa.

The ratio of energy loss in the form of inputs used in paddy
cult vation and energy gain through harvested grain and straw during 1973-74
to 1984 85 are presented in Table—4. On an average, the encrgy rat o is 2 92
and 664 respertively with regard to grain and total ltiological yield
(grain+straw ) during 1973 74 to 1977-746. The enersy ratio is 244361
and 292 respectively in 1982 83, 1983-84 and 1984-85 with reference to
grain yi-ld. "he corresponding ratio are 5.56, 820 and 6.64 with respect to
total biological yield. The energy ratio is highest during 1983 84 recording
28.61 and R.70 respec:ively for grain and total biological yield. On an average,

t



the energy ratio is 2.99 and 6.8/ respectively of grain and total biological
yield, during 1982-83 to 1984-85. Thus, Table—4 indicates that there is no
significant increase in energy ratio during 7973-76 and 1982-85 in paddy
cultivation of Orissa. This is mainly due to lack of substitution of human
and bullock energy by mechanical energy, application of chemical energy in
the crop and stagnation in the grain yield over the years.

Conclu .ion :

The total energy use per hectare of paddy cultivation in Orissa
in the form of seeds, fertilisers, manures, insecticides, buman labour and
bullock lobour has increased significantly from 7.19 thousand to 9.13
thousand Meda Joules during 1973-76 to 1982-85. The energy gain in
the form of grains and straw was 47.76 thousand Megajoules in 197%-76,
which increased to 6224 thousand Megajoules during 1982-85 per hectare
of paddy in Orssa.

The totol use of human and bullock energy which was 3.33 thousand
MJS during 1973-76 increased to 4.58 thousand MJS per hectare of paddy
in 1982-85. Thus, due to change in farm operations and adoption of high
vielding varieties the use of total energy per hectare has increased
significantly over the vears. A considerably increase in human and bullock
energy over the period has been mainly due to non-substitution of human

and bullock energy by mechanical energy.

The enersy ratio has marginally increased from 2.92 to 2.99 and
667 to 681 respectively with regard to grain and total biological viell
(grain)+straw) during 1973-76 and 1582-85 per hectare of paddy in Orissa.
Itis mainly dve to  the fact that the level of paddy vield has not
increased significantly over the years. The rice farming in Orissa has become
more lLibour intensive on adoption of high yielding varieties. The use of
mechanical energy is at a lower level. The degree of substitution of human
and bullock enersy by mechanical energy is negligible.

j In India, the ratio of input-output of energy® varies from 1:5.23
' to1.5.47 with respect to grains and 1:1098 to1:1l5 with respect to

t
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total biological yield, i.e., grain plus straw during 1973. But in Orissa, the
energy ratiois only 1:299 with respect to grainand ! ! 6.81 with respect
to total biological yield. This is mainly due to low grain yield per hectare
in Qrissa as compared to the national average.

NOTES AND REFERENCES :

1. Report of the Fuel Policy Committee, 1974.

2. Estimates of cost of cultivation/production of paddy in Orissa 1973 74
1984-85, Comprehensive Scheme, Cost of Cultivation of Priacipal Crors,
Directorate of Economics and Statistics, Ministry of Agriculture,
Government of India.

3. Mellor, J. W. and Moorti, T. A., 1973 :—A Comparative study of
costs and benefite of irrigzton from State and Private tube— wells in
Uttar Pradesh, Indian Journal of Agricultural Economics, Bombay.
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TABLE—1
Energy loss and gain per hectare of paddy cult1v1t10n in  Orissa
during 1973-74 to 1975-76 ( Figures in regajoules ) 5 i ‘
Items 1973-74 1974-75 1975-76 Average
1. Energy use through seeds 1247.38 52523 1260.23 10 0.28
2. Human Energy 1420.79 1384.47 1499.83 1435.03
3 Bullock Energy 1854.56 1680.74 2157.87 1897.72
4. Chemical Energy 2188.60 2556.30 3797.60 2%47.50
.« 5. Total Energy use 9709.33 6146.74 8715.53 71.90 53
6. Energy gain
(a) grains 23,093.70 18 198.60 21,682.50 20,991.60
(b) straw 29,456.25 23,212.50 27,656.25 26,775.00
7. Total biological
yield (grain+straw)  52,549.99 41, 111.10 49,338.75 47,766.60




duting 1982-83 to 1984-85 ( Figures'in Mega Joules)

TABLE=-2

_Energy loss and gain per: hectare of Paddy Cultivation in Orissa

=y

Itéms 1982-83 1983-84 1984-85 Average
1. Energy use o

through seeds * 132638 131492 1298.69 1313.39
o, Humgin Energy 1686.97 1879.81 1756 63 1757.80
3. Ballock Energy 2796.69 2893.45 278770 2825.95
4. Cheriical Enetgy 2687.90 2829.30 4198.90 3237.03
5. Total Energy use 849294 8867.48 10042.12 9134.17
6. Energy gain -

(a) grdins’ 20,756.40 31,972.50 29,326.50 27,351 80

(b) stfaw’ 26,475.00 40,781.25  37,40625 34 837.50
7. Total biologdical yield -

(grain +$traw) 47,231.40 72,753.75  66,732.75 62,239.30

i
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TABLE—3

Ute of Energy during 1973-76 and 1982-85 in Paddy Cultivation of
Orissa ( Figures in Mega Joules )

Ttems 1973-76 1082-85
Seeds 1010.28 1313.39
(14.05) ( 14.38)
Human Energy 1435.03 1757.80
( 19.96 ) (19.24)
Bullock Energy 1897.72 2825.95
(26.39) (3094)
Total Human 3332.73 4583.75
and Bullock Energy ( 46,35 ) (50.18)
Chemical Energy 2847.50 3237.03
(Tt is the Energy use through (39.60 ) (35.44)

Fertilizer, manure and insecticides.)

( Figures in paren-theses indicate percentage of total energy use per
hectare of paddy ).



TABLE —4

Energy ratio 3 in Paddy Cultivation of Orissa.

Years With respect to grain With respect to total
biological yield
( grain+ straw )

1973-74 3.44 7.83
1974-75 2.96 6.74
1975-76 | 249 5.6
Average (1973 to 1976 ) 2.92 6.64
}982-83 2.44 5.56
1983-84 3.61 8.20
1984-85 292 6.64
Average (1982 to 1985 ) 2.99 6.81

%It is the ration of energy loss in the form of inputs used in paddy
cultivation and energy gain in the form of harvested grain and straw.



Role of Community Biogas as Alternative of Source
of Energy in Rural Economy : A Cage Study of
Serignda Village in Koraput District,

S. Mukherjee
Reader in Economics,
V. Deb College, Jeypore

There is a massive deterioration of the landmass. environment

and the quality of life in most of the Third World Countries. This has
created an unprecedented social, econmomic and political disruption. If
the loss of forest, the soil erosion, environmental degradation and general
conditions of peverty continue at the present rate, results will be catastro-
rhic by the end of the century.

Many of these problems are directly or indirectly related to the
quality and quantity of energy produced, distributed and consumed. During

the last few years it has been inereasingly recognised that the fossil fuel
energy sources ate finite.

It is inevitable in these circumstance to search for alternative
sources of energy. Among the alternative renewable sources, those with a
promising future are bio-gas, solar and wind energy, which have been
neglected because of the massive development of fossil fuel energy sources
during the last 100 years. However, it is generally well recognised even in
the highly industrialised countiies that bio-enrgy will provide a substa-

ntial alternative in the near future as well as during post-oil era. Hence
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the importance of the biogas energy for economic development in the
Third World.

It is well-known that China and India have provided the ﬁl:_‘ead
in‘this' area, by testing and developing biogas plants, mostly in rutal'areas
in order to provided energy for at least basic necessities of lighting and
cooking. Record shows that China had 7 million and India had 80,000
biogas plants in T980! . In Orissa total ‘numer  of biogas plants counstructed
up to /1980 was 7402,

Biogas is defined as the combustible gas produced by the anaerabic
fermentation of organic residue materials originating from human, animal
and vegetable resources. Biogas technology is understood to mean the
spectrum of orgrnised knowledge including inputs, core dilgesteré.technology
and outputs. Imput imcludes generation, collection of organic materials,
water, manpower required for biogas generation. Core parameter includes the
anaerobic fermentation of orgamic matetial'in the digester. Output includes
utilisation generated gas which is used for generating electricity, pumping
water and as fuel for cooking, digested slurry as fertiliser. and soil
conditioner,

The International Bicges Workshop jointly organi ed by the Commonwea
1th Science Council and the khadi village Industries Commission at Bombay in
Septmber, 1980 has rightly emphasised the importance of establishment 'of
biogas plants in rural areas. B ‘

In India, for example it iz estimated that over 30% of 980 million
tonnes of cattle dung produced is burnt: for fuel which would be used as
organic manure if passed through biogas plants. In terms of nutrient, it is
equivalent to third of India’s chemical fertliszr use. If the entire quantity
of 080 million tonaes of cattle dung if put throuch gas plant, it can produce
ens enough for 487 million prerson and production of organic manure
( digested slurry ) will increase by 360 million tonnes3 . In Orissa, nearly
20.000 tornes of cowdung are burnt annually®. Thus biogas plant has direct
_«ife t on incree:ing agricultural procuction. , : i
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Another source of fuel is fire-wood. Nearly 83% of people in Orissa
use fire-wood for cooking. As result, annually 42 lakh tonnes of fire-wood are
consumed for cooking putposes in our State. This is causing deforestation at
an alarming rate resulting in delayed mensoon, soil erosion, flood etc. Thus
biogas programme is a very important prospective energy source for rural areas
‘which will have a direct bearing in arresting deforestation to prevent ecologi-
cal imbalance.

A significant area of biogas utilisation is in enhancing electricity
supply. Despite extensive rural electrification it will take many yea's to
cover all.the rural areas. Decentalisation of power production is very much
needed as we have problems and cost headaches of transmission lincs and their
maintenance, let alone theft. Nearly 80% of the homes.of the country use
Kerosine oil for lighting. Much of the foreign currency earnings of the
country has to be used to import oil. In this connection, gas lighting or
electricity generated through biogas offers a valuable alternative.

1

Keeping all these in view as a part of N.P.B. D. (National
Programme for ' Biogas Development) OREDA Orissa Renewable Energy
Development Agency) has been able to construct 14322 biogas plants
between J981-82 and 1936-87 in addition to the 740 plants established
earlier for dfamily size plants, there is provision for capital subsidy
ranging between 20 to 75°/o and bank loans to the beneficiaties.

But to operate even a small size plant, cattle dung of 2to 3
heads of cattle would be required. Only a limited number f farmers
own more than 2 heads of cattle. There are also alarge number of
farms who do not own cattle. Despite capital subsidy less af{luent
farmers cannot afford to instal family-size biogas plants due to high
cost of plants. To deprive the poorest section of the benefits of the
biogas plants will have far-reaching social and economic consequences.

In view of these, instalation of communi'y, blogas plan:s have
been emphasised in N. P. B. D. The need for in tailation of community
biogas plants is much more in a back-ward district like koraput
‘Encouraged by the success of the community biogas plants in the'village
Tundapalli in the Korkunda Block under Malkangiri -Sub Division, the
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Department of Nonconvetional Energy Sources, Govt. of India has
financed a community biogas plants at village Seriguda in the Kasipu®
Block under Raygada Sub-Division. The scheme has been executed by
OREDA. The cost of the project was Rs. 1.5.lakh and it started
operation in 1985, OREDA has also constructed a wind-mill in the
village for irrigation and drinking water. Two more comraunity biogas
plants are under coanstruction. One is being installed at village Lakrersi
in Kasipur Block and another at village Pithageta in Korkunda Block in
Malkangir. Sub-division.

The village Seriguda is situated at a distance of 6 kms. from
block headquarters Kasipur and at a distance of /00 kms foom Dist.
Headquarters, Koraput. It is situated at an altitude of 3000 feet above sea
level. The climate is temperate. The village is inhabited by 42 tribal families
Total number of inhabtants 210. Main occupations of the inhabtants are
agriculture and animal husbandry. The total numbar of cattle is 176.

The plant is a KVIC floating dome two chamber vertical model. The
disgester of the plant is fed daily 2.5 quintals of cattle dung supplid by the
villagers. It has a capcity to produce 25 cubic metres gas per day. The gas is
converted into 3.5 kilowatt of electricity per day through a dual fuel 5 h. p.
diesel engine. This works on 85% biogas and 15% diesel. The consumption
of diesel is 2 times per day. The electricity generated by the plant has
provided 8 street lights and a single point hundred wattbulb to each of
the 42 house-holds for 5 hours. Because of the village electrification a night
school is in operation and community funcutions are performed with gay
at night.

The operation and maintencance of the plants is looked after by
a voluntary organisation-Social Workers®> Research Centte. Rs. 10 per month
is collected from each family towards maintencance of the plant.

Because of the excellent community feeling amo-~g the tribal folk
ef the village and devotion of the social workers’ Research Centre, the plant

% The author is greatly indebted to Sri N. R Gupta, Asst. Engineer, Energy

OREDA, DRDA, Koraput for supplying data regarding the community
biogas plants at Seriguda.

e
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is working successfully. Apart from its contribution to village electrification,
the digest slurry is used by the villagers as fertiliser.

Since the gas for cooking purposes is not supplied to the villagerts,
each house-hold has been given free a smokeless Chulah by OREDA. This
Chulah consumes 30% less fire-wood than the traditional chulah, and thus
belps minimising Jeforestation and at the same time reduces the drudgery
of the women folk in collecting fire-wood and time taken for cooking. This
also improves the health conditions as the use of traditional chulah causes
cataract of eyes, dronchits’ etc. Smokeless chulah is very popular with
the women folk of the village as the kitchen is no miore blackened with
soot and as it prevents the staining of the cooking vessels. Use of smokeless
chulah can also generate employment and income for the local people if
earthen pipes are used in place of A. C. pipes normally being used to drive

the smoke out and local potters. may be employed in making pipe
and chulah.

CONCLUSION

The present policy of supply of gas for cooking from family-size
biogas plant and village elecrification by community biogas plant should
continue. But higher capacity communal biogas plant may be installed to
run village industties to utilise the raw material available to generate income
and employment. But cost of the biogas plant is a limiting factor. Further
researd is to be made to reduce the cost of community biogas plant.

Community biogas plant suffers from the problems of management,
maintenance and operation. Problem of cooking of inlet and outlet pipes
as in case of Seriguda plant, regular painting of dome of the plant to prevent
rusting etc. requires proper training of personnel.

Floor mill rice bawler and even video parlour may be run by the
electricity generated by the higher capacity community biogas plant as
suggested by the Togore Society the voluptry organisation in charge of
community biogas plant at Tundapalli in Malkingiri  Subdivision to
meet ahe mainterance cost of the plant.

Community biogas plant can also be used for supplying water for
irrigation and drinking water through pumpsets apart from illumination but
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this requires an integrated approch by OREDA as it executes other types
of renewable energy project such as windmill, solar pump, solar distillers,
solar light and smokeless chulah aprat from biogas plant ( both domestic
and community type. )

The large-scale application of biogas energy has to be judicious to
achiev the best results. A study of the energy requirement both at the
national and the regional level which can be satisfied by mean$ of community
biogas energy is a must. According to one estimate, the dung left-over by
the cows and buffolos all over India can generate 26 thousand megawatts
of electricity5,

Thus the scope for expansion of commnity biogas plants is immense
but higher initial investment calls for a technological breakthrough to
overcome economic constraints. As a long run strategy, a community biogas
plants promises to be a major energy alternative.
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