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I .  INTRODUCTION

E le c t r ic i t y  today i s  the most p referred  form of 

energy and the demand for i t  has been growing at rates  

much fa s te r  than the other forms of energy* Kapur (1980) 

sta tes  that adequate a v a i la b i l i t y  of e le c t r ic i t y  i s  an 

e sse n tia l p re -re q u is ite  to development as a lso  to the 

continued sa t is fa c to ry  functioning of industry and a g r ic u l­

ture* In d u str ia l Sector i s  the la rg est consumer accounting 

fo r a share of about 62 per cent of e le c t r ic i t y  consumption 

and a g ricu ltu re  accounts fo r 15 per cent in  India*

I t  has been an almost un iversa l phenomenon in  a l l  

developing co u n tries that there i s  a high growth rate in  

e le c t r ic i t y  demand. Ind ia i s  no exception and use of e le c t r i ­

c i t y  in  a l l  secto rs of the economy has been reg iste rin g  a 

steady growth In the la s t  three decades. (Chandran, 1981)*

In In d ia , the power generating industry 1s one of 

the fa s t  growing sectors of the economy* According to  

Chakravarthy (1982) the Government devoted sp ec ia l attention  

to the development of power resources during the F ive  Year 

Plans* The c a p ita l outlay on power development was Rs*30 

cro res  1n the F i r s t  Plan period* I t  has increased  to
crate- s

R s*19,265 in  the Sixth  F ive  Year Plan.
9 A
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The in s ta lle d  cap acity  of power generation has 

grown from 2,000 MW at the beginning of the F i r s t  F ive  

Year Plan to about 29,000 MW in  1980* The power generation  

has increased from 55,825 MKWh in 1970 -  71 to 1033281 MKWh 

in  1978 -  79 (Indian  Express, 1980)*

The* to ta l consumption of power reg istered  a 

s ig n if ic a n t  increase over the years from 43,724 MKWh in  

1970 -  71 to 95,421 MKWh in 1978 -  79* Per ca p ita  consump­

tion  of e le c t r ic i t y  i s  one of the y a rd stick s  for measuring 

the standard of liv in g  of the people* The per ca p ita  

consumption has increased from 78 KWh in  1969 to 134 KWh 

In 1979-80 (Krishnaiah  and Rao, 1980)* One of the paradoxes 

of the power s itu a tio n  in the country at the moment i s  that 

in sp ite  of an appreciable improvement in generation , i t  

continues to the scarce fo r many consumers. From the middle 

of 1972, the nation has been v ir t u a l ly  in  the grip  of a power 

famine*

Tamil Nadu has achieved spectacu lar progress in the 

generation and u t i l iz a t io n  of e le c t r ic a l  energy in the country* 

The outlay on power generation in  Tamil Nadu during the F i r s t
to as

Five Year PlanARs*3,028 lakhs and 1t has increased to Rs*96,900 

lakhs in  the Sixth F ive  Year Plan (The perspective  plan for  

Tamil Nadu 1 9 7 4 - 8 4 ) .
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The in s ta lle d  cap ac ity  of e le c t r ic i t y  in  Tamil 

Nadu was 1,909 MW in  1978 -  79* and i t  ranks th ird  in  

in s ta lle d  capacity* The power generation in  the same^period 

i s  6,607 MU and Tamil Nadu ranks th ird  in  power generation  

a lso . The per ca p ita  power consumption in  Tamil Nadu i s  

181 KWh in  1979 -  80 and i t  ranks f i f t h  in  per ca p ita  power 

consumption. During sev en tie s , in va riab ly  in  a l l  the y e a rs , 

there was excess demand for e le c t r ic i t y  over supply. I t  I s  

evidenced from the purchase of e le c t r ic i t y  from the surplus  

sta tes  in  these years. For in stan ce , in  1978-79* the power 

generation was only 6,607 MU and the consumption of 

e le c t r ic i t y  was 8,107 MU showing an excess demand of 1,500 MU. 

The consumption of e le c t r ic i t y  by in d u str ia l and a g ricu ltu ra l 

sectors i s  continuously in creasin g . About 65 per cent of the 

to ta l e le c t r ic i t y  was consumed by a g ric u ltu ra l and in d u str ia l 

secto rs of which in d u str ia l secto r consumed **7 per cent w hile  

the consumption of a g ric u ltu ra l sector was 18 per cent during 

1978 -  79* (Tamil Nadu -  An Economic A p p ra isa l, 1979)*

The demand for e le c t r ic i t y  i s  d iffe re n t from the 

demand fo r other commodities as i t  i s  not the function of p r ic e ,
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ta s te , and preference and i s  determined by the growth of 

the economy* So a study on the demand fo r e le c t r ic i t y  w i l l  

help to in tegrate  the growth of the economy with the 

consumption of e le c t r ic i t y  in  many complex ways* The current 

study on the trend a n a ly s is  of demand for e le c t r ic i t y  in  

Tami1 Nadu seeks to h ig h lig h t the causes fo r the growth in  

the demand for e le c t r ic i t y  in  Tamil Nadu during 1970 -  79*

I t  aims att

1* Finding out the extent of e le c t r ic i t y  

generation by d iffe re n t sta tio n s and 

sources in Tamil Nadu*

2. Analysing the sectorw ise consumption

of e le c t r ic i t y *

3* Estim ating the demand function for 

e le c t r ic i  ty*

k* Finding out the growth in  the demand 

for e le c t r ic i t y  during the sp e c if ie d  

p erio d , and

5* Analysing the re la tio n sh ip  between the 

demand for e le c t r ic i t y  and the growth 

of the economy in  terms of ag ricu ltu re

and in d u stry .
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The study s p e c if ic a l ly  te s ts  the hypothesis that 

the demand for e le c t r ic i t y  i s  d ire c t ly  re leated  to the 

growth of the economy in  terms of a g ricu ltu re  and industry*

The data base of the study i s  derived from the 

s t a t i s t i c s  a v a ila b le  in  the o f f ic ia l  and n o n -o ff ic ia l 

sources lik e  In d ia  - A Reference Manual -  Compiled by the 

Research and Reference D iv is io n  -  M in istry  of Information 

and Broadcasting Government of In d ia , Power E n g in e e rs  

Handbook -  Published by Tamil Nadu E le c t r ic i t y  Board 

Engineers* Association^ Tamil Nadu -  An Economic Appraisal 

Published by Finance Department, Government of Tamil Nadu 

and The Hindu Survey of Indian Industry*

The present study does not attempt an a n a ly s is  

of the supply p o sitio n  in  regard to power* Nor does i t  

purport to cover the co st -  p rice  re la t io n sh ip s . I t  i s  

confined to an a n a ly s is  of the demand for e le c t r ic i t y *

Th is t r ie s  to h ig h lig h t the causes fo r the growth in  the 

demand for e le c t r ic i t y  in  Tamil Nadu during the period  

1970 -  79* I t  attempts to estim ate the demand for 

e le c t r ic i t y  and p ro ject i t s  future dimensions* The find ing s  

of the study are expected to evoke in te re s t  in  understanding 

the nature of demand for in fra s tru c tu ra l u t i l i t i e s  in  the

economy.



I I .  REVIEW OF LITERATURE

The l it e ra tu re  re la tin g  to the study on the 

•Demand for e le c t r ic i t y  in  Tamil Nadu,' i s  reviewed 

under the follow ing heads*

1. Power In Ind ia*

a. Five Year Plans and power,

b. Power generation -  S tatew ise ,

c .  Power generation -  Regionwise,

d. Consumption of power -  Sectorw ise , and

e . Consumption of power -  Statew ise .

2 . Related Stud ies,

a . Demand for Energy 1n Ind ia I960 -  75

b. Energy and Development, and

C. World Bank Research in  E le c t r ic  Power.

1. Power in India*

E le c t r ic i t y  i s  a b asic  in fra stru ctu re  on which the 

economic and so c ia l development of any country la rg e ly  

depends. The in fra stru ctu re  required for in d u s tr ia l development



» 7 *

can be b u ilt  only on a sound and extensive net work of 

power supply. A pplication of e le c t r ic i t y  in d iffe re n t  

f ie ld s  of a c t iv it y  in creases p ro d uctiv ity  and reduces 

human drudgery. E le c t r ic i t y  supply in the pre-independence 

era  was mostly in the hands of p rivate  e n te rp rise . No 

organised e f fo r t  was made by the Government fo r e le c t r ic i t y  

development in  the country. The need for in teg ratio n  of 

e le c t r ic i t y  development w ith the development 6  ̂ in  other 

secto rs was re a lise d  only in  19^8, when the Government 

passed the In d u str ia l P o licy  Resolution and stated  that the 

generation and d istr ib u tio n  of e le c t r ic i t y  would be the 

exc lu sive  re sp o n s ib ility  of the States (K rish n a ia  and 

Rao, 1980).

a . Five Year Plan^and Power*

Power generation programmes made phenomenal progress 

w ith the advent of the F ive  Year P lan s. During the F i r s t  

Five  Year Plan (1951 -  56) construction  of a nunber of 

major r iv e r  v a lle y  p ro je cts  l ik e  Bhkra -  Nangal, Damodar 

v a lle y ,  Hirakud and Chambal v a lle y  were taken iq? and these 

p ro je cts  stepped up both food production and power generation. 

At the end of the F i r s t  Plan the generation cap acity  stood 

at 3^.2 lakh KW.
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The emphasis in the Second Five Year Plan was 

on tne development of b asic  and heavy In d u s tr ie s , and the 

re la ted  need to step up power generation* The in s ta lle d  

capacity  at the end of the Second Plan reached t\e  57 lakhs 

KW mark*

The emphasis in  the Third F ive  Year Plan was on 

extending power supply to rural areas* A s ig n if ic a n t  

development in  th is  phase was the emergence of In te r -  State  

g rid  system. The country was divided in to  f iv e  regions to 

promote power development on a regional b asis* A Regional 

E le c t r ic i t y  Board was estab lish ed  in  each region to promote 

integrated  operation of the co nstituent power systems*

The three Annual Plans that followed the Third  

Five Year Plan aimed at conso lidating  the programmes in it ia t e d  

during the Third  F ive  Year P lan .

The Fourth F ive  Year Plan was marked by Central 

p a rt ic ip a t io n  in  expansion of power generation programmes 

in  s tra te g ic  lo catio ns to supplement the a c t iv it ie s  in the

State Sector*
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The progress during the period covering the 

Third F ive  Year P lan , tne three Annual Plans and the 

Fourtn F ive Year Plan was su b sta n t ia l, with in s ta lle d  

cap acity  r is in g  to 184.6 lakh kw ., comprising 69*7 lakh 

kw from hydro e le c t r ic  p ro je cts  and 108.5 lakh kw from 

thermal p ro je cts  and the balance of 6 .4  lakh kw from 

nuclear p la n ts .

The main emphasis of the power programme in  

the F if th  F ive  Year Plan was on speeding up the construction  

and commissioning of power generation p ro je cts  and improving 

the u t i l is a t io n  of the a v a ila b le  ca p a c it ie s*  Power s ta t io n s  

with a to ta l in s ta lle d  cap acity  of 53 lakh kw were 

commissioned during the f i r s t  three years of the plans to 

bring the to ta l in s ta lle d  capacity  in  the country to about 

237 lakh kw. A number of power s ta tio n s  are in d iffe re n t  

stages of construction  and i t  was expected that an in s ta lle d  

cap ac ity  of about 240 lakh KW w il l  be demanded during 1977-78, 

bringing the to ta l In s ta lle d  generating capacity  In the 

country to about 260 lakh kw at the end of 1978. A sun of 

R s .19,265 cro res has been<«1 located during the Sixth  P lan .
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I t  envisages an addition of 19666 MW during the f iv e  years 

ending March 1985* Chakravarthy (1982) laments that t i l l  

now enough attention  has not been paid to b u ild  a transm ission  

network. Only now the National Thermal Power Corporation  

has taken up the construction  of kOO KV l in e s .

Even though successive  F ive  Year Plans have emphasised 

the need to strengthen the power se c to r, the additions to 

in s ta lle d  cap acity  have not been s a t is fa c to ry . Demand has been 

outstripp ing  a v a i la b i l i t y  of power every year.
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b. Power Generation -  Statewise*

The d e ta ils  of Statew ise in s ta lle d  cap acity  and power 

generation in  1979 -  80 are given in Table 2.1

Table 2.1
STATEWISE INSTALLED CAPACITY AND POWER GENERATION IN INDIA 1979-80

s . N State/Union T e r r ito r ie s  
NO# Boa r<v Corporation.

In s ta lle d  
Caoaci ty Power Generation

In MW % In M illio n  KWh %

States
1. Andhra Pradesh 1879 6 .9 6807 6 .4

2. Assam 142 0.5 511 0.5
3. Bihar 845 3.1 2615 2.6

4 . Gujarat 2251 8.2 8868 2.5
5. Haryana 362 1.3 531 0.5
6. Himachal Pradesh 105 0.4 338 0.3
7. Jammu and Kashmir 199 0.7 689 0.7
8 . Karnataka 1320 4 .8 5411 5 .0
9. K erala 1012 3.7 5118 4 .9

10. Madhya Pradesh 1379 5 .0 6087 5.8
11. Maharashtra 3824 14.0 17491 16.6
12. O rissa 880 3.2 2484 2 .4
13. Punjab 536 2 .0 1628 1.5
14. Rajasthan 491 1.8 2245 2.1
15. Tamil Nadu 2719 9.9 9915 9.4
16. Utter Pradesh 3329 12.2 11227 10.6
17. West Bengal 1556 5.7 5224 5 .0
18. Union T e r r ito r ie s 854 3.1 3364 3.2
19. Bhakra Management Board 1205 4 .4 6663 6.3
20. Damodar V alley 1421 5.2 4618 4 .4
21. Beas Construction Board 900 3-3 333 3.2

Others 144 0.6 358 0.3

A l1 Indi a 27358 100 105525 100

Source* Commerce Annual V o l. 147» P.337» 1980.



s 12 :

I t  may be seen from the -fable (2 .1 ) that the 

State of Maharashtra stands f i r s t  w ith an in s ta lle d  capacity  

of 3,824 MW (14 per cent) followed by Uttar Pradesh and 

Tamil Nadu. The in s ta lle d  cap acity  of Himachal Pradesh is  

the lowest 105 MW (0 .4  per c e n t) . Tamil Nadu ranks th ird  

with an in s ta lle d  cap acity  of 2,710 MW (9*9 per c e n t ) . In 

power generation a lso  Maharashtra ranks f i r s t  (16.6 per cent) 

and Tamil Nadu ranks th ird . (9 .4  per cent)

C. Power Generation -  Regionwise*

The to tal e le c t r ic a l  energy generated in  d iffe re n t  

regions from vario us sources n a n e ly ., h ydel, thermal and 

nuclear during 1977 -  78 i s  furnished in  Table 2 .2 .
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Table 2.2

ELECTRICAL ENERGY GENERATED IN DIFFERENT REGIONS IN INDIA 1977-78

( In m .u .)

Region Hydel Thermal Nuclear Total

U t i l i t i e s .

Northern 11349 11169 198 22716

Western 8650 18427 2075 29152

Southern 14846 7695 mm 22541

Eastern 2910 13106 - 16016

North Eastern 245 616 - 861

Total A ll Ind ia  0 
U t i l i t i e s .  j 38000 51013 22731 91286

Non-Uti11 t ie s - 7400 - 7400 '

Grand Total 
A ll Ind ia 38000 58413 2273 98686

Source : INDIA - A Reference Manual - Compiled by the Research

And Reference D iv is io n  -  M in istry  of Information And 

Broadcasting -  Government of In d ia , P.270 -  1979*
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I t  I s  c le a r  from Table 2 .2  that hydel and thermal 

stationstogetner account for about 95 per cent of the to ta l 

In s ta lle d  ca p a c ity . Only of la te  the country has turned 

towards nuclear power s ta t io n s .

d. Consumption of Power -  Sectorw iset

General power consumption in  India from 1960-79 

isg iven  in tab le  2.3*
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Table 2.3

POWER CONSUMPTION IN INDIA 1960-79

(In  percentage)

Item i 960 -  66 1974 -  75 1978-79

In d u str ia l 69 62 61

A g ricu ltu ra l 6 15 15

Domestic 11 10 10

Commercial 6 6 6

Railway Traction 3 3 k

Public lig h tin g  

Water Works

0
0
0 5 k k

M iscellaneous 1
Source: Southern Economist -  Vol.l9>  P .1 6 , December 1980.
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A major portion of e le c t r ic i t y  (61 per cen t) i s  

consuned by in d u str ia l sector followed by a g ricu ltu re  

(15 per cent) and domestic purposes (10 per c e n t) , others 

includ ing  commercial, railw ay tra c t io n , p ub lic  lig h t in g , 

water works and m iscellaneous consuming about 14 per cent 

of the to ta l*

e . Consumption of Power -  Statew ise*

The d e ta ils  of Statew ise per cap ita  consumption 

by Household and In d u stria l secto rs  and the aggregate are 

furnished in Table 2 .4 .



* 17 *

T 3b1© 2.4

STATEWISE PER CAPITA POWER CONSUMPTION
1979-80

(In  KWh)

1978-79 1979-80
No. State/Unlon

T errito ry Household In d u str ia l Aggregate

States
•
1. Andhra Pradesh 19) 57 95

2 . Assam 4 29 34

3. Bihar 3 59 79

4 . Gujarat 21 168 240

5. Haryana 18 115 250

6 . Himachal Pradesh 14 20 53

7. Jammu and Kashmir 18 26 90

8. Karnataka 18 132 153

9. K era la 14 86 104

10. Madhya Pradesh 7 78 99

11. Maharashtra 28 154 223

12. Manipur 12 - 6

13. Meghalaya 16 8 30

14. Nagal and 38 1 24

15. O rissa 4 91 116

16. Punjab 29 177 328

17. Rajsthan 6 60 104

18. Sikkim 18 11 40

con td.
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S.No. State/unlon
T erri tory

1978-79 1979-80

Household In d u str ia l Aggregate

19. Tamil Nadu 16 108 181

•
oCM Tripura 7 2 15

21. Uttar Pradesh 9 45 96

•CMCM West Bengal 16 89 113

Union T e r r ito r ie s

23. Andaman and Nicobar 13 10 49

24. Arunachal Pradesh 5 2 13

25. Chandigarh 87 145 326

26. Dadra and Nagar Haudi 6 27 47

.

CM Delhi 97 112 384
.

C
O

CM Goa, Daman and Diu 22 118 207

29. Lakshadueep 12 1 23

30. Mizoram 4 - 9

- 1 1 1 . Pondicherry — .23 106 224

A ll Ind ia 14 87 134

Source* Commerce Annual V o l.147 , P.339, 1980.
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The average consumption of e le c t r ic i t y  for household 

purposes i s  14 KWh* There are seventeen States in which the 

household consumption of e le c t r ic i t y  i s  more than the a l l  

Ind ia  le v e l.  The average consumption of e le c t r ic i t y  for 

In d u str ia l purposes in  87 KWh co n stitu tin g  nearly 65 per cent 

of the aggregate per ca p ita  consumption of e le c t r ic i t y .

2 . Related Studies*

a . Demand for Energy in Ind ia i960 -  75*

Tne National Council of Applied Economic Research 

undertook a comprehensive programme of research covering the 

e n t ire  f ie ld  of energy development in  Ind ia in  1957 with a 

view to estim ating the country»s future requirements of c o a l, 

hydro -  e te c tr ic ity , petroleum, and p o ssib le  nuclear power, 

in  the context of an expanding economy. Th is study presents 

estim ates of demand for c o a l, hydro -  e le c t r i c i t y ,  petroleum, 

and nuclear power for quinquennial periods during I960 -  75.

The hypothesis tested in  th is  study i s  that energy 

consunptfdn i s  not an end in  I t s e l f  in  as much as i t  i s  a
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necessary overhead of economic growth, i t s  growth conditions  

and i s ,  in tu rn , conditioned by the la t t e r .  In the in i t i a l  

stages of development, consumption of energy generally  grows 

at a lower rate  than GNP, and th erefo re , un it consumption 

d eclin es with time. In Ind ia  the income e la s t ic i t y  of to ta l 

energy consumption was about 0 .6  w hile that of primary energy 

was about 1 .6 .

The energy consumption function used in  the study 

was of the form E = Ep ♦ Ec , where E i s  to ta l energy 

consumed; Ep = energy consumed as a facto r in  production  

(th at i s ,  energy used in  in d u str ia l and transportation  

s e c to rs ) ; and Ec « energy consumed as a consumer good, 

mainly in domestic households and s e rv ic e s . While Ep i s  

more d ire c t ly  re lated  to in d u str ia l growth, EQ i s  an In d irec t  

re s u lt  of r is in g  liv in g  standards brought about through more 

use of Ep. In In d ia , only 30 per cent of the to ta l energy 

i s  consumed in productive se c to rs , the re s t  being re s id e n tia l 

consumption. The proportion of Ep i s  expected to increase  

rap id ly  as economy progresses.
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Starting  with a v a ila b le  inform ation, the study makes 

an o vera ll p ro jectio n  of to tal energy consumption re la tin g  

these to the hypothesis of economic development. The 

secto ra l an a lysis  i s  broken up further in to  c e rta in  s p e c if ic  

a c t iv it ie s  w ith in  that sector v i z . ,  Iron and S te e l, Cement 

e t c . ,  in the in d u str ia l se c to r, and road and r a i l  transport 

in  transportation  secto r. The study had a lso  analysed the 

breakdown of to ta l energy by type of energy sin ce  e le c t r ic i t y  

as a source of mechanical power i s  a very sp ec ia l and 

c h a ra c te r is t ic  form of energy. Estim ates of e le c t r ic i t y  

demand were made separately  fo r d iffe re n t se c to rs , and then 

substracted from the to tal energy demand to obtain requirements 

of coal and petroleum products. The demand fo r e le c t r ic i t y  

i s  a lso  broken down in to  therm al, hydro, and nuclear sources 

and an estim ate made of In s ta lle d  ca p a c it ie s  necessary to 

meet th is  demand.

The study concluded that the demand fo r e le c t r ic i t y  

not only w i l l  grow more rap id ly  than that of other types of 

energy but a lso  at a much higher rate than net national output.
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b. Energy and Development*

Trehan e t aj[ (1979) had c a rr ie d  out a prelim inary  

a n a ly s is  of energy and development for le ss  developed 

co u n trie s . Their work was part of a broader e f fo r t  to 

provide a n a ly t ic a l support fo r p o licy  development in  

USAID energy a ss ista n ce  programmes. They estimated by 

means of q u an tita tive  lin e a r regression  a n a ly s is . The 

re la tio n sh ip s  between commercial energy production and 

consumption and economic and so c ia l development in 112 

le s s  developed co u n trie s . The re s u lt s  ind icated  that 

energy contributed h eav ily  to socio  -  economic development 

in  le s s  developed co u n tre is . The major find ings of th&ir' 

a n a ly s is  are*

!♦ GNP per ca p ita  i s  strongly re la ted  to 

commercial energy consunption.

2 . Growth in GDP per ca p ita  i s  strong ly  

re la ted  to growth rates in investm ent, 

employment and energy.

3* The P h ysica l Q uality of L if e  Index 

based on in fan t m o rta lity , l i f e  

expectancy and lite ra c y  i s  strongly
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re lated  to commercial energy consumption 

and fo GDP per cap ita* Th is re la tio n sh ip  

between Physica l Quality L ife  Index and 

energy consunption i s  r e la t iv e ly  

independent of the economic stru ctu re  or
6L

geogr^ hic location  ofAcountry. The 

re la tio n sh ip  of energy to GNP changes 

with the leve l of development of a 

country. A un it change in  commercial 

energy consumption re la te s  to approximately 

three times the change in GNP for advanced 

no n-ag ricu ltrual le ss  developed co u n trie s .

c .  World Bank Research in  E le c t r ic  Power*

Tne World Bank's research study on e le c t r ic  power 

has been c a rr ie d  out by i t s  s t a f f ,  in 1972. E le c t r ic  power 

has been a tra d it io n a l area of emphasis in tohe World Bank's 

lending p o lic y . Bank's research on power aids in improving 

investment d ecisio n s and p ric in g  p o lic y , strengthening  

in s t itu io n s  in  the subsector, and providing a b a s is  for 

p o licy  guidance to borrowers.



Most of the research has focused on the 

development and ap p lica tio n  of economic engineering  

p r in c ip le s  to both supply and demand uses* The p rin c ip a l 

areas of study in the Bank's research re la te  to p r ic in g ,  

investment planning and standards of supply , rural 

e le c t r i f ic a t io n ,  and review of the la te s t  technology*



III. METHODOLOGY

The Methodology adopted In  the current study 

on the ‘ Trend A n a lysis  of Demand for E le c t r ic i t y  in  

Tamil Nadu,* i s  described under the follow ing heads:

1. Se lectio n  of the area.

2. Sources of data, and

3 . Tools of A n a ly s is .

1. Se lectio n  of the Area:

The in vestig ato r selected  the State of 

Tami1 Nadu for the study because Taml1 Nadu i s one 

of the in d u s t r ia lly  advanced S ta te s . Consumption 

of e le c t r ic i t y  in  the State had almost always outstripped  

the generation, making her power p o sitio n  c r i t i c a l .

In Tamil Nadu there has been a continuous increase  

in  the excess demand for e le c t r ic i t y  during the period  

under co nsideration  (1970 -  79) and the State had 

purchased e le c t r ic i t y  in  a l l  these years from surplus  

S ta te s . Hence, the p o sit io n  in  Tamil Nadu was taken 

up for the indepth a n a ly s is .
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Information on the extent of power generation  

from d iffe re n t sources and sta tio n s  1n Tamil Nadu, the 

co ntributio n  of d iffe re n t secto rs to  State income In  

Tamil Nadu, the consumption of e le c t r ic i t y  of d iffe re n t  

secto rs  In  Tamil Nadu, and India were co lle c te d  both 

from o f f ic ia l  and n o n -o ffic ia l sources.

a . Official Sources:

I .  'Power Eng ineer's Handbook published  

by Tamil Nadu E le c t r ic i t y  Board 

Engineers' A sso cia tio n , 1976.

II. India - A Reference Manual, Coup lied 

by Ministry of Information and 

Broadcasting-Government of India, 1979.

I I I .  Tamil Nadu -  An Economic A ppraisa l, 

published by Finance Department, 

Government of Tamil Nadu for the 

years 1970 -  79.

2. Sources of Data:
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b. Non-Official Sources:

i .  The Hindu -  ’ The Survey of Indian  

In d u stry ’ 1980 and 1981.

1 i .  The Surveys published in  the p e rio d ica ls  

of Commerce, Capital and The Indian  

Express (Vide Appendix I ) .

3 . Tools of A n a lys is :

The percentage of secto ra l consumption to 

to ta l consumption, percentages of power generated 

from d iffe re n t sources and the proportion of d e f ic it  in  

power to to ta l power generation were worked out.

The model used in  the study for estim ating growth ra tes  

in- the re levant v a r ia b le s  and demand function was 

adopted from Kornai (1975) (Vide Appendices I I  and I I I )

a . For find ing  out the growth ra te s :

To fin d  out the growth ra te s  in  the demand 

for e le c t r ic i t y ,  and the co ntrib utio n  of a g ricu ltu ra l 

and In d u str ia l secto rs  to Net State Domestic Product, 

an exponential trend lin e  of the form
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Z. * Z e *** was fitted, where t o  *

Zt-Variable (demand for electricity, the

share of agricultural sector and Industrial sector

to NSDP).

- growth rate 

t - time

Z - Initial co-efficient, o

The results of this analysis furnished the 

growth rates in the relevant variables during the 

period under study.

a* For Estimating the Demand Function for Electricity:

Assuming a direct relation between the demand 

for electricity and the growth of agriculture and 

Industry, the following function was fitted:

De * CA00 i ' * where

Djr - The demand for electricity*

A and I - The share of agricultural and Industrial 

sectors to NSDP

C and oC - Constants*



: 29 :

The value of aC » the exponent of 'A' in  

terms of vario us growth rates was obtained. The above 

procedure was used for estim ating the parameters of 

the demand function in  preference to the m ultip le  

reg ression  a n a ly s is  for the fo llow ing reasons:

i. It straightaway gives the various 

growth rates.

1 i.  The v a r ia b le s  A and I are assumed to 

be an exponential function  of time 

(1e) log A and log I are lin e a r ly  

re la ted  to t ,  time.

Kornai (1975) m aintains that when 

a lin e a r re la t io n  e x is t s ,  or when 

there 1s col l in e a r ity  between the 

v a r ia b le s , the m ultip le  regression  

a n a ly s is  cannot fu rn ish  an acceptable  

estim ate .

The results of the study are discussed In 

the subsequent chapter on Results and Discussion.



I V .  RESULTS AND DISCUSSION

The re s u lt s  o f the a n a ly s is  ca rr ie d  out are 

presented and d iscussed  under the follow ing heads:

1. Power Generation and In s ta lle d  

Capacity;

2. Sectorwise E le c t r ic i t y  Consumption;

3. Excess Demand;

4. Determination of Growth Rates; and

5. Causes for the Growth in  the 

Demand for E le c t r ic i t y .

1. Power Generation and In s ta lle d  Capacity:

Tamil Nadu ranks th ird  fnpower generation and 

in s ta lle d  capacity* The d e ta ils  of in s ta lle d  capacity  

of d iffe re n t sta tio n s in  Tamil Nadu are given in  

Table 4.1
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THE INSTALLED CAPACITY OF ELECTRICITY GENERATING STATIONS 

IN TAMIL NADU, 1970 -  71.

( In  Megawatt ) 

E le c t r ic i t y  Board
Year ------------------------ —  -  —  -  - -  -  -  -  Total -

Hydel Thermal

Table **.1

1970 -  71 111** (57) 851 (**3) 1965

1971 -  72 122** (59) 851 (**1) 2075

1972 -  73 1 22** (56) 9**7 (****) 2171

1973-7** 1 22** (5**) 1030 (**6) 225**

197** -  75 1 22** (5**) 1030 (**6) 225**

1975 -  76 122** (52) 1T**0 (**8) 236**

1976 -  77 122** (52) 11**0 (**8) 236**

1977 -  78 - 128** (53) 11**0 (**7) 2k2k

1978 -  79 1369 (5**) 11**0 (*«6) 2509

Source: Tamil Nadu -  "An Economic Appraisal " -  Published

by Finance Department -  Government of Tamil Nadu -  P-52 

1979.

Foot Note: (F igures in  parentheses in d ica te  percentages to to ta l)
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The In s ta lle d  cap acity  In  Tamil Nadu had 

continuously increased during 1970 -  79. The ra t io  

of in s ta lle d  cap acity  between hydel and thermal sources 

was 57*^3 in  1970 -  71 and i t  was transformed to 

5^:46 in  1978 -  79. The re la t iv e  weight of hydel 

sta tio n s  decreased over a period of time and the 

State began to d iv e rs ify  into  other sources.

The d e ta ils  of e le c t r ic i t y  generated in  

d iffe re n t sta tio n s in  Tamil Nadu are furnished in  

Table k.2.



s 33 :

Table 4.2

ELECTRICITY GENERATION OF DIFFERENT STATIONS IN TAMIL NADU

1970 -  79

(in  m .u .)

Year Hydel Thermal Total

1970 -  71 3043 (84.5) 557 (15.5) 3600

1971 -  72 3745 (85.8) 618 (14.2) 4363

1972 -  73 4144 (81.6) 932 (13.4) 5076

1973 -  74 3702 (76.0) 1171 (24.0) 4873

197^ -75 3827 (75.4) 1249 (24.6) 5076

1975 -  76 4405 (77.0) 1317 (23.0) 5722

1976 -  77 2753 (55.9) 2176 (44.2) 4929

1977 -  78 3768 (67.1) 1852 (33.0) 5620

1978 -  79 4525 (68.5) 2082 (31.5) 6607

Source: Tamil Nadu -  " An Economic Appraisal'* Published by
Finance Department -  Government of Tamil Nadu -  1979 
P-126 (Figures in  par«nthes€s in d ica te  percentages 
to ta b le )*
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Power generation from hydel sources had 

continuously increased except during 1873 -  7k and 

1976 -  77. Power generation from thermal sta tio n s  

was a lso  increasing  except during 1977 -  78. In 

seven ties the to ta l power generation had nearly doubled 

(from 3600 m.u. to 6607 m .u.)

2. Sectorwise E le c t r ic i t y  Consumption:

D e ta ils  of consumption of e le c t r ic i t y  by 

d iffe re n t secto rs In  Tamil Nadu in  absolute and 

monetary terms during 1970 -  79 are given in  Tables 

k,3 and k.k.



Table 4 .3

ELECTRICAL ENERGY SALES BY QUALITY BY SECTORWISE IN TAMIL NADU DURING 1970-79 ( in  ra.u.)

Item 1970-71 1971-72 1972-73 1973-74 1974-75 1975—76 1976-77 1977-78 1978-79

Domestic 2 4 7 (4 .9 )  2 7 3 (5 .1 )  2 7 6 ( 5 .1 )  3 1 6 (5 .9 )  3 9 5 (6 .7 )  4 6 9 (7 * 5 )4 9 6 (7 .7 )  555(7*4) 627(7.7)

Commercial 33 2 ( 6 .6 )  368( 6 .8 ) 414( 7*7) 286( 5 .3 )  381( 6 .8 ) 401 ( 6 .4 )  437(6.7) 482(6 .4) 5 3 3 (6 . 6 )

Industrial 2474(48.9) 2646(49.2) 2325(43.3) 2334(43.6) 2402(42.6) 2938(46.9) 3107(47.8)3539(47.3)4200(51.8)

Public Lighting 58( 1 .2) 71( 1.3) 66( 1 .2) 67(1.25) 79( 1 .4) 83( 1*3) 74( 1 .1) 76( 1 .0) 81 (1 .0 )

R an w ays.inC ,U d in9f 81( u 6 )  1,6) 97( K 8 )  69( 1 ,3) 39( 0#7) ° * 8) 97( U 5 ) 208( 2#8) 110(U 4)

Ir r ig a t io n 1241(24.5) 1269(23.6) 1430(26.6) 1576(29.4) 1847(32.7) 1675(26.7) 1697(26.3) 786(23.9) 2104(26.0)

Mi seellaneous 624(12.3) 639(11.9) 763(14.2) 717(13.4) 502( 8 .9 )  648(10.3) 583( 9 .0 ) 839(11.2) 452( 5 .6 )

Total 5057(100 ) 5380(100) 5371(100) 5355(100) 5645(100) 6268(100) 6485(100) 7485(100) 8107(100)

Sources Tamil Nadu - " An Economic Appraisal - Published by Finance Department - Government of Tamil Nadu -

1979 P-12 (F igures in  parentheses in d ica te  percentages to to ta l)
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ELECTRICAL ENERGY SALES BY VALUE BY SECTORV/ISE IN TAMIL NADU DURING 1970-79 ( in  lakhs of Ruppes)

Table 4.4

Item 1970-71 1971-72 1972-73 1973-74 1974-75 1975-76 1976-77 1977-78 1978-79

Domestic 787(13.1) 884(13.6) 1056(13.61) 1211(16.0) 1680(13.8) 1996(12.6) 2049(11.4) 2227(11.7) 2 3 9 4 0 2 .0

Commercial 828(13.8) 939(14.4) 1162(15.0) 1176(15.6) 1588(13.0) 1897(12.0) 1945(10.8) 1938(10.2) 2467(12.3

In d u stria l 2205(36.8) 2342(36.0) 2464(31.8) 2629(34.8) 3764(30.9) 4758(30.0) 4732(26.4) 5156(27.2) 8438(42.1)

Public Q 
Lighting 0 184( 3 .1 ) 240(3.7) 238( 3 .1 ) 253( 3 .3 ) 285( 2 .3 ) 297( 1.9) 264( 1.5) 266(1.4) 272(1 .4)

Traction 0 
including fi 
Raiways. 0

90( 1.5) 96(1 .5) 126(1.6) 89( 1 .2) 31( 0 .3 ) 54(0 .3) 147( 0 .8 ) 141(0.7) 188(0.9)

Irrig ag io n 1293(21.6) 1397(20.1) 1825(23.5) 2017(26.7) 2473(20.3) 2836(17.9) 3496(19.5) 3567(18.8) 3531 (17-6

M iscellaneous 606(10.1) 628( 9 .7 ) 888(11.4) 190( 2 .5 ) 2365(19.4) 4005(25.3) 5323(29.6) 5667(29.9)2743(13*7)

Total 5993(100) 6506(100) 7759(100) 8942(100) 12186(100) 15843(100) 17956(100) 18962(100)20033(100)

Source » Tamil Nadu - An Economic Appraisal - Published by Finance Department - Government of Tamil Nadu, 1979,P.127

( j= h ’g o r e s  fn  f n J ic A t e . t o  t o t o Q j
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The in d u str ia l sector i s  the major consuming 

sector and the consumption pattern has remained more 

or le s s  s im ila r  over the decade. The percentage share 

of the in d u str ia l sector in  e le c t r ic i t y  consumption 

had r ise n  gradually from 49 per cent in  1970 -  71 

to 51.8 per cent In  1978 -  79. On the same lin e s  the 

consumption of the a g ric u ltu ra l secto r increased from 

24 per cent in  1970 -  71 to 26 per cent in  1978 -  79.

More than three fourths (77.8 per cent ) of the 

electricity that is generated is used up by the agricultural 

and Industrial sectors in Tamil Nadu.

The trend of e le c t r ic i t y  consumption in  the 

domestic and commercial secto rs 1s smooth. I t  i s  on the 

higher s id e  1n the case of domestic sec to r. The consumption 

of e le c t r ic i t y  by the domestic sector i s  s l ig h t ly  and 

ste a d ily  in cre asin g . There i s  no increase in  e le c t r ic i t y  

consumed by the commercial se c to r. In the case of tra ctio n  

includ ing  ra ilw ays the consumption of e le c t r ic i t y  has 

doubled during 1977 -  78 as compared to other years .

Public lighting consumed just one per cent of total 

electricity used in the State.
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In absolute terms demand for e le c t r ic i t y  has 

increased p a rt ic u la r ly  in  in d u str ia l and ag ricu ltu ra l 

se c to rs . The to ta l power consumption has increased  

from 5057 m.u. in  1970 -  71 to 8107 m.u. Ind icating  

nearly 60 per cent in cre ase .

3 Excess Demand:

The amount of e le c t r ic i t y  generated in  the 

State had always been Inadequate to meet her requirem ents. 

Consequently, the excess demand had to be met by other 

means. The State had purchased e le c t r ic i t y  from the 

neighbouring States in  lean months to cope up with the 

demand. The d e f ic it  in  power a v a i la b i l i t y  is  equated 

with the amount of e le c t r ic i t y  which the State had to 

purchase from the neighbouring States of Kerala and 

Karnataka. The proportion which th is  d e f ic it  bears to the 

to ta l power consumption or requirement in  the State  

in d ica te s  the magnitude of the problem of power shortage 

in  the S tate . Table 4 .5  g ives the estim ate of d e f ic it  In  

power supply in  re la t io n  to requirement over the period  

1970 -  79.
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Table 4.5

POWER REQUIREMENT AND DEFICIT IN POWER SUPPLY IN TAMIL NADU

! J 1970 -  79

(1n m .u.)

Power * Deficit as a proportion of
Year Require- Deficit the power requirement

ment.

1970 - 71 5057 1058 21

1971 - 72 5380 523 9

1972 - 73 5371 404 8

1973 - 74 5385 432 8

1974 - 75 5645 471 8

1975 - 76 6268 356 6

1976 - 77 6485 576 9

1977 - 78 7485 1201 16

1978 - 79 8107 1774 22

Source: Tamil Nadu -  An Economic Appraisal - Published  

by Finance Department -  Government of Tamil 

Nadu P. 127 -  1979.



: k o  :

The ra t io  of d e f ic it  1n power supply to the 

requirement was 21 per cent 1n 1970 - 7 1 *  The problem 

of shortage began to ease from 1971 -  72 onwards. This  

trend was reversed in  1976-77 when the gap between a v a i la b i l it y  

and requirement again widened year a fte r  year making 

the problem again as big as i t  was in  the beginning.

In 1978 -  79 about one f i f t h  of the S ta te ’ s requirement 

had to be met from the purchases which the State contracted  

from surplus neighbours. The d e f ic it  in  power supply 

p e rs is te d  and widened between 1976 -  79 1 n sp ite  of the 

steady in creases that had taken p lace in  the quantity  

of power generated by the e le c t r ic i t y  p ro je cts  under 

the control of e le c t r ic i t y  Board and the steady increase  

in  the purchase of power from the Thermal Station at 

Neyveli under Central Government purview.

if. Determination of Growth Rates:

Compound growth ra tes  of the two major sectors  

of the S ta te 's  economy namely ag ricu ltu re  and industry  

were estim ated and these rates were set against the 

compound growth rate in  the demand for e le c t r ic i t y  by 

these two secto rs together and the compound growth



rate  in  the o ve ra ll demand for e le c t r ic i t y .  The growth 

ra tes were eventu ally  used to assess the causal 

re la tio n sh ip  between the growth of these secto rs  and the 

growth in  the demand for e le c t r ic i t y .

The em pirical re s u lt s  of the growth rate* 

functions f it te d  to the four key v a r ia b le s  of S ta te 's  

economy's demand for e le c t r ic i t y ,  demand for e le c t r ic i t y  

in  the a g r ic u ltu ra l and in d u str ia l sectors together,

NSDP derived from a g ric u ltu ra l and in d u str ia l sectors  

are presented in  Table (4 .6)



COMPOUND GROWTH RATE FUNCTIONS

- . . . C o -e ffic ie n t
S.No. P a rt ic u la r  c o -e ff ic ie n t  Exponent of determina

1. State Economy's! 
demand for j
e le c t r ic i t y  I
rv la  I 2785 .15 .98

2.

3.

4 .

Demand for I 
E le c t r ic i t y  in  5 
a g ric u ltu ra l and! 
in d u str ia l 5
secto rs  I
D£ (A+I) I 3262 .061

CMa\•

NBDP from I
'  | 92510A g ricu ltu re  'A .011 . 0

0
0

0

/VSDP from !
1 43990In d u stry 'I' .021 .81

The growth equations obtained were:

DE

b e
A
I

2785 >>. 15t 
. l i t(A+I) = 3262 e 

» 92510
43990 .0211
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The growth equations had very high c o -e f f ic ie n ts  

of determination ranging from .81 to .98 in d ica tin g  that 

the form of the function  used was the b est.

The compound growth rate in  the o ve ra ll demand 

for e le c t r ic i t y  was 15 per cent per annum. In the two 

s p e c if ic  secto rs  of ag ricu ltu re  and industry the consumption 

of e le c t r ic i t y  increased at the ra te  of 6 per cent per annum. 

The resid ua l increase in  the rate of e le c t r ic i t y  consumption 

in  the sta te  was explained by the increased use of e le c t r ic i t y  

in  the other sectors domestic, commercial, ra ilw ays and 

p ub lic  lig h t in g .

During the period 1970 -  79 the Net State Domestic 

Product derived from a g ricu ltu re  had grown at the rate  of 

1.1 per cent per annum and the NSDP derived from industry had 

grown at the rate of 2.1 per cent per annum. The consumption 

of e le c t r ic i t y  in  these secto rs had increased at ra te s  much 

fa s te r  than the growth rate  of income from a g ric u ltu ra l and
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industrial sectors. The period under study is associated 

with the break through in agricultural production.

More and more, agriculture began to acquire a commercial 

character with the prospects, of better yields, thanks 

to green revolution. Farmers resorted to intensive 

cultivation in a larger degree, The crop patterns were 

diversified and a given unit of land was used to produce 

more crops and in larger amounts. With all these, 

methods of irrigation were modernised* Other agricultural 

operations, plant protection, threshing ett,t were 

more and more done with the assistance of electricity 

operated devices. With the Industrialisation in the 

State the application of electrical energy had also 

Increased. Traditional industries were modernised 

involving the use of electricity as In the case of 

substitution of handlooms by power looms in the handloom 

sector* The rate of growth in the consumption of 

electricity by the two sectors taken together with Mi- 

expected tjrfe rate of growth of incomes from them 

underscored the structural transformation taking place within 

those sectors. It was the structural transformation 

within the sectors which explains the discrepancy in the 

respective growth rates.
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The p ro jectio n s of demand for e le c t r ic i t y  

in  the State of Tamil Nadu were worked out for the 

period 1970 -  90, using the equation obtained for 

the over a l l  demand for e le c t r ic i t y :

- De = 2785e ’ 15t

Table (4*7) g ives d e ta ils  of the estimated  

demand for e le c t r ic i t y  and Figure 1 i l lu s t r a t e s  the 

trend.
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Table 4.7

ESTIMATED DEMAND FOR ELECTRICITY IN TAMIL NADU -  1970-90

(In  m .u,)

Year Power Requirement

1970 - 71 3230
1971 - 72 3731
1972 - 73 4367
1973 - 74 5074
1974 - 75 5896
1975 - 76 6849
1976 - 77 7958

1977 - 78 9246
1978 - 79 10742
1979 - 80 12480
1980 - 81 14670
1981 - 82 16840
1982 - 83 19570
1983 - 84 22740
198ft - 85 26420
1985 - 86 30700
1986 - 87 35670
1987 - 88 414A0
1988 - 89 48150
1999 - 90 55940
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The demand for e le c t r ic i t y  is  l ik e ly  to go 

upto 55940 m.u. in  1990 assuming that the growth rate  

in  the State economy w ill  remain constant. This  

increase in  the demand for e le c t r ic i t y  w i l l  have to be 

met from new power sources since the State has exhausted 

i t s  hydel p o te n tia l. The a lte rn a t iv e  sources of e le c t r ic a l  

energy -  therm al, nuclear remains to be exp lo ited . The 

capacity  fo r power generation in  the State remained at 

6607 m.u. in  1978 -  79. I f  the requirement of the state  

in  regard to power in  1990 are to toe met, the State w ill  

have to plan for fu l le r  u t i l i s a t io n  of the e x ist in g  capacity  

and a lso  set up new power generating s ta t io n s . Power 

generation being a long g estation  in d u stry , the State  

w ill  have to plan considerably ahead of tim e. The National 

Power Grid System w il l  perhaps take care of the increased  

power needs of the S tate .

5. Causes for the Growth in  the Demand for E le c t r ic i t y :

The causal re la tio n sh ip  between demand for e le c t r ic i t y  

and the income derived from ag ricu ltu re  and industry was 

ascerta ined  using a model. For th is  purpose, a re s t r ic te d  

exponential demand function of the form.



where

E le c t r ic i t y  consumed by the 

a g ricu ltu ra l and In d u stria l 

secto rs .

C

A

I

oC j  I— &L

In i t ia l  c o -e ff ic ie n t  

State Income derived from 

A g ricu ltu re .

State Income derived from 

Industry*

Constants.

was f it te d  to the data . The sum of the exponents of A and I 

was assu«dd to equal u n ity , implying that the changes 

in  the voluje of a g ricu ltu ra l and in d u str ia l production 

fu l ly  accounted for the changes in  the demand for 

e le c t r ic i t y  in these two se c to rs i The exponent of A, cC  

stood for the e la s t ic i t y  of demand for e le c t r ic i t y  with 

respect to a g ricu ltu ra l output. The exponent of I ,

1 -  oC Characterised  the e la s t ic i t y  of demand for 

e le c t r ic i t y  w ith respect to in d u str ia l output.
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The values of the parameters in  the function  

were obtained from the growth rates discussed e a r l ie r .

This method was used in  preference to the m ultip le  

reg ression  a n a lysis  as i t  avoided the problem of 

multi -  c o ll in e a r it y  inherent in  the v a r ia t io n  of the 

v a r ia b le s  over time (Kornai 1975)«

The em pirical re su lts  of the demand function  

for e 1 a c t r ic i t y  in the two secto rs  of ag ricu ltu re  and 

indus try  in the State are stated  below:

De = 2.005 A '2**** I R2 = .92

The C o -e ff ic ie n t of determination of the demand 

equation for e le c t r ic i t y  was high at .92 The e la s t ic i t y  

of demand for e le c t r ic i t y  w ith resp ect to a g ricu ltu ra l 

output was negative at The e la s t ic i t y  of demand for

e le c t r ic i t y  with respect to in d u str ia l output was p o s it iv e  

and the magnitude of the e la s t ic i t y  was 5*A. These 

r e s u lt s  s a t is f ie d  the r e s t r ic t iv e  condition imposed on 

the equation e a r l ie r .
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A large number of fa cto rs  influenced a g ricu ltu ra l 

production. The cropping p attern , s ize  of ho ld ings, 

extent of ir r ig a t io n , so il f e r t i l i t y ,  a v a i la b i l i t y  and 

dissemenation of a g ricu ltu ra l methods, and use of 

f e r t i l i z e r s  A were some of the facto rs  that in fluence  

the a g ricu ltu ra l production in  the State besides the 

use of e le c t r ic a l  energy for the purpose of ir r ig a t io n  

and other a g r ic u ltu ra l operations. The a p p lica tio n  of 

e le c t r ic i t y  in  farming i s  one among a whole complex 

of fa cto rs  which act and react upon one another in  

deciding a g ric u ltu ra l output. The negative e la s t ic i t y  

of demand for e le c t r ic i t y  obtained with reference to 

a g ricu ltu ra l output in d ica tes thus that a g ricu ltu ra l output 

i s  by and large dependent on the facto rs enumerated 

above rather than on the use of e le c t r ic i t y  alone.

Industry on the other hand i s  a predominent 

user of e le c t r ic i t y .  E le c t r ic i t y  is  one of the major 

Inputs as well as the major form of energy used in  the 

In d u str ia l se c to r . The high p o sit iv e  c o -e f f ic ie n t  

obtained for demand for e le c t r ic i t y  with respect to 

in d u str ia l output thus needs no exp lanation . A unit 

increase in  in d u str ia l output can be expected to increase  

demand for e le c t r ic i t y  by 5.^ u n its .



The main findings and conclusions of the 

study are summarised in the next Chapter on "Summary 

and Conclusion".



V .  SUMMARY AND CONCLUSION

The current study on the "Demand for E le c t r ic i t y  in  

Tamil Nadu" was an attempt to find  out the causes for the 

growth in  the demand for e le c t r ic i t y  1n terms of a g ricu ltu ra l 

and in d u str ia l growth during 1970 - 79. The data co lle c te d  

from the o f f ic ia l  and n o n -o ffic ia l sources was analysed by 

applying exponential trend functions and the major find ing s  

that emerged from the a n a ly s is  were:

Power Generation and In s ta lle d  Capacity:

1. The ra t io  of in s ta lle d  capacity  between 

hydel and thermal sources was transformed 

from 57:^3 in 1970 -  71 to Sk:k6 in  

1978-79.

2. Power generation from hydel sources has 

decreased from 85 per cent in  1970 -  71 

to 69 per cent In  1978 -  79 and the 

corresponding increase in  power generation  

from thermal sta tio n s was 15 per cent in  

1970 -  71 and 31 per cent in  1978 -  79.



. The quantum of power generated nearly  

doubled (3600m*u* in  1970 -  71 3nd 

6607 m.u. in  1978 -  79) during the 

period .

Consumption:

if. The consumption of e le c t r ic i t y  by 

the in d u str ia l secto r has increased  

from k9 per cent of the to tal consump­

tio n  in  1970 -  71 to 51 per cent In 

1978 -  79.

5 . The consumption o f  e le c t r ic i t y  by the 

a g ricu ltu ra l sector has increased  

from 2b to 26 per cent during the 

period 1970 -  79.

6 . Seventy seven per cent ( i . e )  about 

three fourths of the to ta l e le c t r ic i t y  

generated was consumed by the 

a g ric u ltu ra l and in d u str ia l secto rs.

7. One per cent of e le c t r ic i t y  generated 

was consumed for p u b lic  lig h tin g  

purposes in  a l l  the years .
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8 , There were no wide flu ctu atio n s  

In  the consumption o f e le c t r ic i t y  

by the domestic secto r, commercial 

sector and tra c t io n  Including  

ra ilw a y s . I t  was nearly 23 per cent 

in  a l l  the years .

9 . The to ta l power consumption has 

Increased from 5057 m.u. In  

1970-71 to 8107 m.u. In 1978-79, 

nearly 60 per cent in crease .

Excess Demand:

- 10. The ra t io  of d e f ic it  in  power

supply to the requirement of 

power was 21 per cent in  1970 -  71. 

The d e f ic i t  which was getting  

narrowed during 1972 -  77 again 

widened in  1978 -  79 and became 

as high as 22 per cent 1n the 

Beginning.
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Growth Rates:

11. The overall State economy’s 

demand for electricity has 

Increased at a compound growth 

rate of 15 per cent per annum.

12. The growth rate of demand

for electricity by the agricultural 

and industrial sectors together 

was 6 per cent.

13* The State NDP derived from

agricultural sector has grown 

at a rate of 1.1 per cent per 

annum.

Hi. The State NDP derived from 

industrial sector has grown 

at a compound rate of 2*1 

per cent per annum.

15. The projected demand for 

electricity in the State 

in 1990 will be 559^ m.u.
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Demand Function:

16. The Impact of in d u str ia l growth 

on the demand for e le c t r ic i t y  

was very high (5*^ times per 

unit increase in  in d u str ia l 

output)•

17* The growth of ag ricu ltu ra l 

output has negative re la t io n  

with the demand for e le c t r ic i t y .

Areas for Further Research:

1. Studies on the demand for e le c t r ic i t y  

statew ise  are ind icated  as such in te r  

area stud ies would be helpful in  

locating  imbalances in  generation 

and consumption of power and in  

suggesting su itab le  methods to over­

come these imba1ance s .
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2. The e la s t ic i t y  of demand for 

- e le c t r ic i t y  w ith respect to 

a g ricu ltu ra l output was 

negative with a high c o e ff ic ie n t .

The facto rs  responsib le  for th is  

type of causal re la tio n sh ip  may 

w ell co n stitu te  another f e r t i le  

area of research .

Conclusion:

The find ings of the study In d icate  that the 

power p o sitio n  In the State w il l  become c r i t i c a l  in  

the day to come in  the context of the d e f ic it  1n power 

supply that e x is t s  already and the demand for e le c t r ic i t y  

that tends to increase at an increasing  rate* in  the 

e ig h t ie s  and n in e t ie s . The State Government should 

think of exp lo itin g  the thermal and nuclear sources 

of energy to meet the challenges o f increased demand for 

power and s e lf - r e l ia n c e .
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APPENDIX I

The State Economy's demand for e le c t r ic i t y ,  

the demand for e le c t r ic i t y  by a g ricu ltu ra l and In d u stria l 

secto rs and the NSDP derived from A g ricu ltu ra l and 

In d u stria l Sectors in  Tamil Nadu -  1970-79

Year

Overall Demand 
for E le c t r ic i t y  

1n m.u.
Power generated + 
E le c t r ic i  ty 
purchased.

Demand for 
E le c t r ic i  ty 
by A g ricu l­
tu ra l & 
In d u stria l 
Sectors in  

m.u.

NSDP (Rs. 

A gricu lture

in  lakhs)

Industry

1970 - 71 3498 3715 94983 45871

1971 - 72 3719 3915 101524 46574

1972 - 73 4289 3725 99222 48059

1973 - 74 4646 3910 108643 46556

1974 - 75 6337 4249 74410 47448

1975 - 76 7594 4613 95720 47520

1996 - 77 8228 4708 89902 496 83

1977 - 78 8723 5325 105379 51457

1978 - 79 11969 6304 118644 56810

Source: Tamil Nadu -  An Economic Appraisal -  Published by Finance 

Department -  Government of Tamil Nadu -  P. 99 1979.



APPENDIX I I

Determination of Growth R ates:

Since there i s  no constant growth increment 

in  the re levant v a r ia b le s  an exponential trend lin e  is  

f it t e d .

Zt = ZQ e where

Ẑ  = v a riab le

T \  = growth rate  

t * time

In logarithm ic form

Log Zt = Log Zo +7\t log e

This i s  of the form

Y = a + b x where 

y = Log Zt

a = Log Zc

b = > lo g  e

x = t



The normal equations used to find out the

le a st  square lin e  in  logarithm ic form a re :

£log Z = N log Zo + A log e-§Lt

£ ( t  log Z) * Log Zo£.t +^log e ft
2



APPENDIX I I I

A) ESTIMATION OF THE PARAMETERS OF THE DEMAND FUNCTION:

A re s tr ica te d  exponential demand function of

the form:

°o 1 - d C
Dj- = C A I ' WhereE

« State Economy's demand for e le c t r ic i t y .

A = NSDP derived from ag ricu ltu re

I = NSDP derived from in d u stry .

^ j  C. / -o c  * Constants 

was f it t e d .

The value of in terms of various growth 

ra tes  i s  given by the formula

ft where

1' -  Z3

Growth rate with demand for e le c t r ic i t y  

by a g ricu ltu ra l and in d u str ia l se c to rs . 

Growth rate of in d u str ia l sector 

Growth rate of A g ricu ltu ra l sector (Kornai 

1975)

=

=

p a
■S’ =



The value of *C* 1s obtained from the

equation given below:

D
I

Log Log C ♦ c lo g

£ (log D -  log I)  * Log C ♦ <£(Log A -  Log I)

From the normal equations of reg ression  a n a ly s is ,  

given the value of oC the value of C I s  obtained.

2
b. Estim ation of R

C o -e ffic ie n t of determination (Kaplan and 

Norman — 1975). The exactness of the f it te d  functions  

was found from the values of C o -e ffic ie n t o f determination  

I t  I s  ca lcu la ted  by the formula



R = 1 -  2 where

sy = Standard e rro r of estim ate

^  (v -  YF)7  
N Where

Y = Actual value

YF = F itte d  Values

N = Number of observations

y 3 Standard d ev iatio n .


