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INTRODUCTION

Energy utilization in a state is a complex activity closely intertwined with the limits on resources.
At one end, there are energy resources which are used in various tasks. At the opposite are end
uses in many sectors. In between we have many alternate paths of conversion of energy into
many different forms and methods of transportation. The complexity of a total integrated energy
scenario can be seen from the following aspects;

1) many energy sources can be used to perform a task (for example we can use electricity,
firewood, coal, agricultural wastes, kerosene, charcoal and solar energy in the direst mode to heat
water for bathing; we can run an irrigation pumping system with the help of electricity, diesel oil,
biogas, or solar cells).

i) energy from a resource can be converted via many stages to the form required by an end use.
An example is the conversion of coal to heat (in a boiler), heat to mechanical energy (in a
turbine), mechanical form to electrical form (in a generator), electricity to a mechanical form (in
a motor) and mechanical to a potential form (in a pump) in order to pump water from a well.
There may be several paths from a source to an end use device, (for example, we can use biogas
for lighting either directly in a mantle or by its conversion into electricity, use it in an electric
bulb).

iil) several devices may be available for a particular end use and one has to choose one of them
(we have open chulas, mud stoves, steel stoves, improved stoves, smokeless chulas, three pan or
two pan stoves for cooking purposes; all of them use firewood).

iv) Transporting methods are several (we can have a pithead thermal power station in a colliery
and transmit electric energy via transmission lines or we can have a thermal power station close
to a load centre and transport coal/oil by means of road, rail or sea routes).

The above features reveal the complexity of the energy situation. Add to this the fact that
resources were available in abundance and the economists decreed that their costs/prices be
negligible. All these made people consume large quanta of energy resources in the name of
development with little or no concern for energy conservation. Energy efficiencies were very
low. In several instances, only about 5 units of energy went into useful output out of an input of
100 units. This situation has nothing to do with many societal factors like - affluent stages of
development, levels of technology, sectors of usage (like industrial or domestic) or resources
(firewood or electricity).

Secondly, there was no emphasis on the use of renewable resources. Cost and convenience were
the essential factors in the development of energy systems and this resulted in very low
efficiencies of utilization on the oneside and on the other the rapid depletion of non renewable
resources.

Both low efficiency use and rapid depletion of resources have their impact on our environment.
These lead to the development of more mines, construction of giant hydroelectric projects,



planning, design and construction of nuclear plants and massive denudation of forests and village
wood lots.

The previous two articles (Energy Utilisation in Karnataka part I and II) provided an exposure on
the general energy situation in Karnataka and energy utilization in industries. The last study
revealed that energy use is highly inefficient in the industrial sector. Since Small Scale Industries
form an important component of our industrial set-up it was decided to concentrate on the small
scale industrial sector in this study.

Certain important parameters of the small scale sector are

1) Industries are diffused all over the State. Hence it is possible to compare energy utilization in
several districts.

i1) Industries in a group manufacture similar products. For example, bakeries in different places
make products of great similarity. In the case of major industries we cannot get this degree of
uniformity. If we consider two electrical industries, one may manufacture transformers and
another motors. There are differences in technology, scales of production, materials used,
production processes etc. Because of a greater degree of similarities that exist in a small scale
industry group, conclusions on energy use can be meaningful.

ii1) Economics of production is much more important in a small scale industry and energy plays a
key role in the production efficiency in certain groups. It can even decide whether an industry
can survive or not.

We start with a comparison of Karnataka with India with respect to Small Scale Industries (SSI).
This is followed by a general picture of SSIs in Karnataka. Then a brief comparison with HT
industries is given. The energy consumption comparisons for 47 groups are described later.
Finally districtwise analysis of SSIs with reference to energy use is discussed.

The main indicator chosen in these studies has been the energy consumption/unit of production;
the same as that used in the previous studies.

Before we look at the situation in Karnataka let us fix the position of Karnataka with reference to
India in the Small Scale Industry sector. Table 1 illustrates this.

We can see from this table that

(1) Karnataka has 5.57% of factories;

(1) It's share of capital is only 4.43%;

(ii1) It's share of manpower is 5.12%;

(iv) Wages constitute 4.90%;

(v) Fuels consumed account for 3.55% of all India total.
(vi) Value of the output is 4.24%.



.rable 1: Selected Characteristics of 5515 1980-81
Mwalue figures in R=. lakhs Man days in Thousands and athers in numbers)

Kamataka % of all India Al India
Total

1 Mumber of factories 5381 5457 96503
2 Fised Capital 1200642 .43 2990038
3 rarking Capital A06 4 383 1320840
4 Invested Capital 206402 4.4 4682103
b Outstanding loan 123463 427 28A0820
G Mumb er of waorkers 302312 489 GO4659 2
T hian days warkers 0261 476 1635303
g Mumber of employee = U626 513 Fr14679
4 hian days Employess 113334 518 2188441
10 |Tatal persons engaged 402026 512 Fab4274
11 |iages to warkers 17388 453 394470
12 |Tetal Emoluments 29931 4.9 GOOGS]
13 |0ld age benefits 2334 .26 44385
14 |5acial Security benefts 95 4.5 12820
15 |Other benefis 1274 fi.6i1 19266
16 |Fuels consumed 1460452 345 423080
17 |miateral Consumed 140461 388 FE152I0
18 |Total Inputs 187943 387 4723833
19 |Products 226220 413 6544
20 [walue of output 258181 LV G108403
21 |Depreciation 10936 57 191683
12 |Met value added GO302 a.05 1192877
23 |Rent paid 693 4.45 15774
24 |Interest paid 12753 465 274067
25 |Metincome 45854 .14 Q03036
26 |Met ficed capital formation 12853 3ETS FEng
27 |Gross fixed capital fomation 23788 454 523303
28 |Addition in stock of

i1 Materals, fuels ate. 2148 204191

il Semi finished Goods ATTE 327438

iiin Finished Goods G Rl B

v’ Taotal 11926 443 268725
29  |Gross capital formation FAT14 4.5 Taz0N
30 |Profits 12812 54 16814

This table shows that Karnataka is better placed relatively on the use of energy. Production/unit
of energy is higher in the case of Karnataka compared to the all India figure.

Table 2 gives the detailed energy consumption figures in the 146 groups - identified by the three
digit code. The table gives energy consumption in rupees per rupee of production for Karnataka
and India. It also gives the number of industries sampled for Karnataka and India.
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We can see that Karnataka has higher costs of energy in the following sectors.

(1) 203: Canning, preserving and processing of fish, crustacean and similar foods;
(1) 204: Grain mill products;

(ii1) 205: Manufacture of bakery products;

(1iv) 207: Products from indigenous Sugar, Boora, Khandasari, Gur, etc.;

(v) 213: Coffee curing, roasting and grinding;

(vi) 215: Manufacture of Ice;

(vii) 219: Manufacture of food products not elsewhere classified;

(viii) 226: Manufacture of bidis;

(ix) 259: Manufacture of jute bags and other jute textiles;

(x) 260: Knitting mills;

(x1) 262: Embroidery and making of crepes; laces and fringes;

(xit) 266: Manufacture of made up textile goods such as curtains, mosquito nets, etc.;
(xiii) 276: Manufacture of wooden furniture and fixtures;

(xiv) 287: Engraving, etching, blockmaking, etc.;
(xv) 288: Book binding;

(xvi) 299: Manufacture of leather and fur products not elsewhere classified;

(xvii) 301: Manufacture of footwear made primarily of vulcanized or moulded rubber;

(xviii)  302: Manufacture of rubber products not elsewhere classified;

(xix) 304: Petroleum refineries;

(xx) 319: Manufacture of chemical products not elsewhere classified;

(xxi) 320: Manufacture of structural clay products;

(xxii) 325: Manufacture of mica products;

(xxii)  326: Manufacture of structural stone products, stone dressing, stone-crushing;

(xxiv)  352: Manufacture of prime movers, boilers and steam generating plant such as
diesel engines;

(xxv) 354: Industrial machinery for industries other than food and textile;

(xxvi)  355: Manufacture of refrigerators, airconditioners and fire fighting equipment and
other parts.

(xxvii) 358: Manufacture of office computing and accounting machinery and accessories;

(xxviii) 360: Manufacture of electrical industrial machinery and apparatus;

(xxix)  374: Manufacture of motor vehicals and parts;

(xxx) 375: Manufacture of motor cycles scooters and parts;

(xxxi)  378: Bullockcarts, push carts, hand carts etc;

(xxxii) 382: Manufacture of watches and clocks;



(xxxiii) 383: Manufacture of jewellery and related articles;

(xxxiv) 387: Manufacture of stationery articles like fountain pens, pencils, pens, tags etc.,

It shows that Karnataka has higher energy efficiency in 34 groups out of a total of 146 when

compared with the all India figures.

Table 3 gives the same information but cumulated for a two digit code. This leaves us with only
25 groups. In this case, we find that two groups show a high energy efficiency figure for
Karnataka compared to all India average and one group shows slightly higher value. The
remaining 22 groups have lower figures for Karnataka than that for India. Both tables 2 and 3
show that in most of the groups, Karnataka has favourable energy use figures compared to the all
India scene; but there are some groups that need a careful look - to find out ways and means of
reducing energy consumption. Some groups show a very high difference and they need

immediate attention.

Table 3: Energy Efficiency with two digit Industry Code

Kamataka India
51 Mo Ma. of Ind. EciRsyw Ma. of Ec (R=)W
ind. code PRzl ind. PR =)
1 240 20 ooz 17067 D.o315
2 106 21 ooz 401 o0.0za
3 20 22 0.04 71349 0076
4 4 23 0.0 3743 0053
] 3 24 o.oo 265 0.05<4
i L] 25 o.oo 28849 0015
7 24 26 0.01 4033 0.036
2 194 7 ooz 4798 0103
] 21 8 0.0 868 0015
10 3T 29 o.01 3493 0015
11 132 30 .04 h474 0.ogs
12 190 3 0.04 G0l 0.196
13 108 32 0.0s 77a 0137
14 a3 33 0.0s Gdh? 0.036
146 394 3d 0.0z o1 0.026
16 262 35 ooz 2406 o.oi1a
17 24 36 0.01 2815 0.038
18 G 37 0.04 1956 o.o1g
149 A0 38 0.0 MA MHA
0 1 39 0.1s MA, M
1 2 52 0.0s MNA MHA
2 L) a8 0.0 MA MHA
23 1 az 0.05 MA MHA
24 4 a6 ooz MNA, MHA
25 103 ar 0.045 2864 05206

Small Scale Industries In Karnataka :

Let us look at a general picture of the small scale industrial scene in Karnataka especially from
the point of view of their spatial distribution, investment costs, growth rates and man power
generation. Even though these aspects are not directly related to the energy consumption




patterns, they throw light on the developmental aspects and also indirectly influence energy and
environment.

Table 4 gives the growth rate of SSI units in the State starting from 1969-70 onwards.
Investment and number of persons employed are also given. We can see that the investment/job
varies with years. Initially there was a downward trend. This was followed by an oscillatory
behaviour; but the trend has become upward (increasing) from the year 1978-79 onwards. it has
more than doubled in six years.

Tahle 4 Growth of Small Scale Industries in Karnataka
ZIMo. “ear Mo.of Investment Perzonz Perzonz Investment/jok
registerad [R=.in employed emploved [cumulative)
lakhs)

== Units Cumulative Fzijoh
1 1969-70 3890 3456 .70 47 980 47 860 r207
2 1970-71 1908 2279 .43 44 205 02255 5148
3 1971-72 2372 130939 21,343 113,508 E135
4 1972-73 2272 135010 224430 136,088 EO03
5 1973-74 3043 1638 .23 21814 157,202 7510
G 1974-75 18907 3991 .27 26,043 213,945 7122
7 1975-76 1562 1641 56 12783 226 725 12540
g 1976-77 1420 1452 51 15406 242,134 9623
g 1977-74 1621 1517 .11 24750 266,524 G130
10 1975-74 1875 1451 46 16957 283,84 G560
11 1979-80 2910 325501 34 376 318,217 9469
12 19580-51 2776 3041 83 26164 344 351 11626
13 1981-82 3396 4955 16 41,375 385,756 11976
14 1982-83 G096 G255 .24 46420 432176 13475

Total 37161 3762485 432176 8Y0s .90
[average)

The variations are more marked for the cumulative calculations. Percentage of units varies from
1.23 (for Kodagu) to 30.59 (for Bangalore). Bidar has 1.06% on investment while Bangalore
takes a 38.22% share. Percentage of persons employed varies from 1.04 (Chikmagalur) to 36.25
(Bangalore).

Table 7 calculates investment/job in various districts, as well as the percent of population
employed in each district. Investment/job is the lowest for Chikmagalur (Rs. 4,581.44) and
highest for Bangalore (Rs. 26,898.67). In Bangalore rural, each job needs an investment on Rs.
33.291. This means that the industries are capital intensive. The Uttara Kannada district requires
Rs. 21,904 per job.



Table ¥: District-wizse derved Indices for 55l
Imvestments | % Population | Inwestments % Population
51.Ho. Oi stricts job employed job em pl oyed
in 55| in %51
Ouring the year 1982-83 FArthe end of 1982-83
[Cumulative)
1 Bangalore ZEEROBET DTS 917843 316
Bangalore (Urban) 16495.25 n1zz TE0ZET 295
Bangalore (Rural) 3329154 0272 11108.07 154
2 |Belgaum 1167494 0136 1154663 04539
3 |Bellary 15831.71 nov4 Q66629 0446
4 |Bidar STX0.65 0113 G922.10 ]
5  |Bijapur 540415 Dove 465482 054
i |Chitradurga 11715.02 (LN B581.23 064
7 |Chikmagalur 452 1.44 oo 441,48 0.49
% |Dakshina Kannada 11833.48 0141 G327.45 27
9 |Dharwar 2045.01 0125 245041 0e14
10 |Gulbarga 20149.09 00679 80715 0376
11 |Hassan BTV 00663 398255 0451
12 |Kodagu 274166 01558 277418 2367
13 |Kolar 270454 01662 9630.31 0612
14 |Mandya 13236.33 noza 995282 0.442
15 |hhysore 10697.11 023z 11312.40 0291
16 |Raichur 2048571 nnss 2984.08 1102
17 |%himoga 1380072 D66 1468052 0&a31
18 |Tumbkur 10551.58 D155 T211.64 0896
19 |Htara Kannada 2190427 D054 5830.58 0259

Many times, we feel that SSIs generate employment. This aspect is also looked at in this table.
The column percent of population employed calculates the ratio of the number of persons
employed in SSI in a district to the total population of that district as a percentage. This fraction
is quite low for all the districts. Mysore provides employment in SSI for only 0.23% of its
population, U.K. district, on the lowest side, provides employment to only 0.054% of its
population (for the year 1982-83). If we look at the cumulative picture, Bangalore gives
employment to 3.16% of its population and Gulbarga to only 0.376% of its population. Only four
districts cross the 1% mark, all others providing employment to less than 1% of their population
in SSI sector.

Table 8 looks at another parameter - investment per capita. Again Bangalore leads with Rs.
47.16 in 1982-83 (Rs. 290.68 cumulative) and at the other end is Bijapur Rs. 4.11 in 1982-83
(25.15 cumulative). Only four districts have investment/population greater than this state average
(cumulative).

The above comparisons show that there are a lot of disparities in investments in each district,
investment/job, employment and investment/capita. Even SSIs have not dispersed very well in
the whole of the State. These are pictorially displayed in figures. Fig. 1 gives the growth of the
number of industries starting from 1970. Fig. 2 illustrates the manpower employed. Fig 3 shows
the increase in investment. Fig. 4 graphs the distribution of SSIs in districts.



Table 8: Per-capita Indices for districts for 551
Inestme rit Paopulation Inestment Irwestrme rit |
51, Mo, Oi=trict R=.inlakh= (Mot Capital R=.inlakhs
Rs. %

Ouring the wear 1982-83 Till end of 1982-83 (Cumulative)

1 Bangalare 233336 4847 5610 47 16 Tar411 230 .93
Bangalore (Urban) fidz 82 3193216 013 GA0T.6T 30373
Bangalare (Rural) 159064 1,754,304 Q066 1438178 290 63
3 Belgaum 472 82 2,980,440 1586 185603 G230
3 Bellary 177 .32 1,489,556 11.80 TEE G 5277
4 Bidar G287 Q95 5691 6.1 400 .79 4024
5 Bijapur 9585 1401782 4.11 G04.15 2515
G Chitradurga 148 .27 1,777 409 g.02 ara.r2 5511
7 Chikmagalur 42 .47 Ad1 7649 4.50 38012 4036
3 Daks=hina Kannada 398 .87 2376724 1677 409475 172 .28
b Dharmar 295 87 1.945 487 1013 027 AT G8.28
10 Gulbarga 11339 2,080,643 544 G2 62 3088
11 Has=an gav: 13587014 G453 55080 40.59
12 Kodagu G284 451 888 1362 59 61 207 77
13 Kalar 276 T 1,905,492 14.47 112406 HER
14 |mlandya FA.07 1418108 5.249 G24 54 4404
15 fty =0 me Gd5 25 2595800 24845 261916 100 .89
16 Raichur 2151 1. 783822 12.06 1VETAT a9.06
17 Shimoga 3809 1.686,731 12849 102283 122.09
18 Tumkur 3252 1977854 16.44 127913 G467
19 Lktara Kannada 128 .14 1,072,034 1185 537 .23 A0.11
Total G828 371356714 16.84 AVE24.85 101 .31

Comparison of Small Scale Industries with Large and Medium Industries

Table 9 gives the gross fixed capital/employee and related figures for high tension consumers.
The GFC/employee varies from Rs. 13,464 to 35,645. This shows that the variation between SSI
and these industries is not very high especially if we look at the low end of the
investment/employee. The table also shows that industries with a contract electricity demand of
100-250 KV A have a higher employment potential and lower energy consumption figures. These
details are for the year 1978.

Table 9:Gross Fixed Capital Slab-wise

Empoleement per | G.F.C per
SI. No. G.F.C./EC G.F.C./EC 100 KVA of | KVA of
(Rs.) Rs.(KWH) Contract Demand | Contract Demand
(No.) (Rs.)
35,645 19 6,876
é 27,232 ég}g 70 19,166
3 20,975 16 300 79 16,549
4 13,464 R 448 73 9,783
29,760 ’ 28 8,206



Energy Consumption in SSIs

The number of Small Scale Industries in the State is very large. Hence it is not possible to obtain
data from all of them. So, data obtained from a sample were looked at. The SSIs have been
coded into different groups. Even though about 140 groups were identified in the sample, many
of them have a very few samples. Hence, we derived from the sample a secondary sample - we
discarded all groups with a small sample. This resulted in a reduced sample of 47 groups.

Table 10 lists the SSI groups and their industrial codes. It has a variety of manufactures - bakery,
food grains, furniture, garments, printing, leather chappals, polythene bags, plastics, soaps, oils,
bricks, cement products, steel and structural products, agricultural tools, utensils, electroplating,
machinery electrical appliances, automobile parts etc.

In order to compare the energy utilization, we calculated energy use/rupee of production for
every group (this was also calculated district-wise as discussed in the next section).

Table 11 gives the specific energy consumption for the 47 groups. It gives the maximum value,
minimum value, average and standard deviation for every group. The maximum value gives the
maximum used by an industry in the group. Similarly the minimum is calculated. We can see
that energy consumption in kilowatt hours/rupee of production has a considerable variation in
each group; the variations being more than 100 times in some sectors. These wide variations
show that there is a very good scope for improvement in energy use and conservation of energy.
All groups exhibit strong variations.

Some sectors show a very high value of energy consumption and they deserve attention. Some
examples are bricks and tiles, bakeries, tyre retread-plastic foam products, castings and
agricultural implements.

In order to see the economic impact and survival of SSIs (with reference to energy use), Table
12 is computed. This gives energy consumption in rupees per rupee of production. This again
reveals the variations pictured in table 11. Industries in many groups use more than 30 paise for
energy in a rupee of production. Two industries use more than 70 paise for energy per rupee of
production. They belong to agarbathi and castings groups. Survival of many industries depends
on energy conservation as revealed clearly especially in the case of those which use more than
25% of cost for energy.

Table 13 compares energy consumption with man power. In addition to the fact that there is a
wide disparity in intrasector and intersector units, there is also a striking feature that the higher
values of energy consumptions per person in some groups are greater than the similar figures for
H.T. industries. This deserves further analysis and improvement are desirable. This also shows
that all small scale units are not employment generating units.



Table 10: Industrial Groups chosen for Analysis

51.Ho. M.LC. De scrption
1 2018 ke Candy, Cream, Baby Milkfood
) 2041 hilling of foodgrains
3 20432 Paddy Hulling, Rice
4 2043 Fried Gram
5 2051 Bread, Cake, Biscuits
G 20583 Biscuits
7 2110 ail, “Wanaspathy
g 2132 Coffes powder
4 2150 Caold storage
10 2641 Feady made Gaments
11 270 food sawing
12 27 Miaoden packing
13 2VED fooden Fumiture
14 2vaq Wiooden Photoframes, Aticles
15 2850 Printing and Binding
16 2340 Commenzial Printing
17 2813 Leather Chappals
12 2004 I, Tyre Retreading
149 30345 Palythene Bags
20 30349 Plastic Foam Products, Buttons
21 3053 fax Candles
22 3101 Heawy Inorganic Chemicals
23 3142 iazhing %oap and Powder
24 31949 Agarbathis, Misc. Chemicals
25 32049 Mon ceramic Bricks, Tiles
26 3261 Marble Slabs, Stone Polished
27 32849 Febestos Cement Products, Glazed Tiles
18 3291 Concrete Blocks, Hume Pipes
28 3311 Castings and Forgings
20 3402 Steel Trunk, Accessories
| 3403 houlding - Orums, Tanks, Metal Containers
32 340 Structural Metal Products
33 420 Iron Fumiture, Auminium Fumiture
34 3435 Agricutural Handtools, mplements
345 J440 Electro Plating, Polishing, Enamelling
36 34h2 Lhens=ils
37 34449 hli=c. hetal Products including wire mesh, Safety pins
38 35440 Industrial hachineny
34 357H Parts, Azcessories of mictools
40 3608 Parts, Accessories
4 35449 Gen. Engg.
42 36949 hli=c. Electrical mfs Apparatus and Sppliances
43 3748 Futomobile parts and Ao,
L2 3T Bullock carts and Parts
45 730 Futo, Scooter, Cycle repanng
46 a7 Puto, Scooter Servicing
47 av60 iz and servicing Pumps=ets




Table 11: Enengy Consumption (KAUCHYP R. (Rs)

51.Ho. Pr.code Mo .of hlax Ilin Furg 5.0
Ind.
1 il & 0.3264 0.oz17 014545 01142
2 2041 13 0.2654 D.0064 00233 0.3055
3 1042 123 19375 pD.oonz? 0.2595 03032
4 1043 14 0.4032 p.ooog 00744 01292
b 20451 14 3.8409 0.0077 0.7479 1.0490
i 2053 12 0.4128 0.0268 0.2090 01847
7 2110 43 0.3214 n.oons2 D.Oo7v0 noav4
E] 1132 13 1.9365 D.0140 02560 045140
a 21560 15 1.4042 D.0500 0.4742 04226
10 2641 44 0.5158 n.ooo? 0.0554 0.0980
11 2740 an 01375 D.0050 0.1290 0.1960
12 T3 12 0.3545 pD.oo15 0o71 0103
13 TGO 47 0.4000 D003z 0.0745 nos1z
14 17949 15 0.2000 D.o04: 00648 00617
15 2850 166 1.0667 D.0037 D.05M n.0944
16 1840 1 02616 p.o020 0.0498 00676
17 1013 15 0.2400 D.0095 DOG12 00306
1% i004 23 3.8923 D.0063 074977 DAas518
14 3035 11 03600 00025 00676 0.o9m
20 30349 35 4. 3636 p.ooog 01243 07298
21 3053 12 00511 D.0095 0D.0320 D0z
22 3101 10 18751 D.0034 02817 06043
23 3142 10 1.4608 n.ozaz 0.3463 05250
24 3194 a5 2251 p.ooo? 0.0959 03174
25 32048 12 845372 DAGET 34434 1122
26 3261 14 0.3158 0.0076 0.0630 D016
27 32848 33 4. 2067 D003z 00325 0.0495
28 3 11 01200 00023 D036 nD.03a4
29 31 47 3TMT D.0055 07749 02852
30 3402 12 0.GA5T 0.006S 01350 02127
H 3403 18 03870 n.ooas D.Oo747 00263
3z 340 74 D.ATED D005z 01021 0. 1056
33 3420 36 1.6354 pD.o0za 00834 02631
34 3435 134 51120 D.0086 07272 08173
35 3440 13 05255 00375 02362 01654
3 3452 35 20135 0.0035 024538 D3TET
ar 34949 14 03742 D.003e 0.o07m 00967
3% 35449 10 01981 0.0095 00574 00556
34 IEFT | 0.4248 D.0046 D.0206 01307
40 3598 14 0. 1060 p.o0a0n 00335 00zv4
41 345949 124 16267 0.0194 014565 02026
42 3669 11 0.0362 00023 00175 o010z
43 1748 10 0.2203 D.0093 0.0745 D0a23
44 T ] 1.2077 D.00GT 02746 03087
45 arin 36 03330 D.O167 01120 D094z
Bl a7 18 06113 0.0500 01693 01378
47 4760 12 06433 0.0444 01659 01764




Table 1Z: Specific Enengy Consumption (Fupeeas)

51.Mo. Pr. Code M.1. hlax Min Furg 5.0.
1 2018 2 013446 o.o161 00696 0.0408
2 2041 13 03462 oo o.0111 01393
3 2042 123 03846 o.ooi 01058 0.0993
4 2043 14 01629 o.ooo: 0.0373 0.0529
§ 20451 24 0.z000 0.o0zs 0.0800 n.oa04
i 2053 11 0.2voo o.oos: 0.0810 0.08 46
7 2110 43 01562 o.oozz 0.0351 0.0416
2 213z 13 0.4862 o.oos0 0.oe0g 01272
a 2140 15 04667 0.0z24a0 0.0z147 02232
10 2641 44 0.20vs o.ooo 0.024% 0.0405
11 2710 ao 0.3750 o.ooz4 0.08H n.ovad
12 27 12 01022 o.ooay 0.0251 0.0290
12 2760 47 0.zoo0 o.oot: 0.0361 0.0400
14 2744 15 011 o.ooiy 0.0354 00366
15 2840 166 0.550% o.ootg 0.0296 0.0429
16 2840 21 021458 o.oos0 0.0257 0.0449
17 213 15 01167 o.oota 0.0z294 n.oave
18 3004 23 0.2545 o.oo:E0 00873 0.07H
18 3035 11 0.1949z o.ooio 0.0354 0.0555
0 2034 ki 0.0962 o.ooz4 0.05%4 00261
| 3053 12 0.0462 o.oozo 0.0144 n.ot114
1z 3101 10 (I It o.ooio 0.0649 00651
13 3142 10 00714 0004z 00292 0.0230
14 2144 a4 08657 o.o0oo0: 0.0428 01306
15 204 12 03382 0.0667 0250 0028
16 361 14 01276 0.0036 0.0256 0.0339
7 aied 33 0.0260 0.0006 0.0129 0.0143
8 3 11 0.0480 o.ooog 0.0174 0.0164
8 3311 47 0.7ao0 o.ooz: 01422 01523
0 3402 12 02472 o.oozy 00425 D.0eas
31 2403 12 0.1400 o.003s 0.034H 0.0343
3z 2410 T4 0.zoo0 0.0036 0.0427 00362
33 3420 kil 0.zao00 oot 0.0z91 04820
34 3435 134 0.2500 o.oozs 00839 00826
35 2440 13 0.2400 0.0225 0.09%: 0.0807
16 2442 ki o.1asv o.oots 0.0560 00665
7 3444 14 0057z o.ootg 0.0245 n.0199
38 2444 10 0.0760 0.0047 0.0307 00222
18 2478 21 03332 0004 0.051% 0.0766
40 34598 14 0.0733 0.0045 0.02%3 0.0196
41 2504 134 02600 o.oioo D00 00946
42 2664 11 0.0234 00015 n.0102 0.0064
43 aT48 10 0.07 42 0.0055 0.01%8 00209
44 are 20 0.2500 ooot: 0.0552 0052
45 arn 36 02132 o.ooge: 00553 00432
46 aril 12 0.4438 0.0z00 0.0963 0.0968
47 4760 12 0.2980 o.o1ve 0.0v4a7 0.07490




Table 13: Energy per Manpower of Employment
51 Mo, Pr. Code M.1. Tulax hulin Parg 5.0.
1 Ims g 3gva.00 300.00 1451442 1406.80
2 204 13 QeFs.00 360.00 IHET0 156476
3 104z 123 783571 21429 181099 143002
4 104 14 2525000 120.00 3av433 GE32.26
§ 1051 14 585000 3124 136554 134817
i i 1l3c 12 2945100 120.00 551025 09379
7 X11o 43 120000 .00 250.00 460250 1811200
2 113z 13 G236.249 2333 166826 168555
4 2150 15 2323333 16 67 392977 TOad.55
10 26 44 545558 726 37222 gii.zg
11 270 a0 4800.00 5822 2452 48 GO7 .42
12 T 12 204460 107 .14 671.949 574629
13 TED 47 IGGEGT a0.00 360 .92 417 .18
14 1rag 15 245000 20,00 57035 G084
15 1as0 a0 4127.00 25.00 373 .A2 490 44
16 18an | G613 Ti.oo 74311 122 66
17 AR 15 14000.00 17.00 110844 3569.01
12 004 13 1340000 200,00 ropg.ze 004
14 3035 11 1987 .50 00 .00 152008 2452 .25
20 3034 k1 15000.00 5874 1406.29 66083
11 3053 12 400.00 40.00 164 .22 114 86
22 31m 10 G500.00 a4.67 132456 II6GE.TE
23 314z 10 2333.00 116 .67 1545 68 I483.20
24 3194 a5 126250 .00 12.20 318150 16621.749
25 3ng 12 S3500.00 T34 497 QETE.9% 1562526
26 361 14 IEEEGT S0.00 58741 G56 .56
27 3iga 33 G200.00 5566 T80 .45 1266.90
28 3 11 Q88 .29 40.00 280 .99 EEANIEY B
29 33 47 1747200 105 43 ITRI06 360209
30 3402 12 1000.00 5.00 316.07 280 .60
b | 340 18 171429 122 .50 662 .40 474 61
3z ELANI T4 310869 245.71 6450 .52 510 .52
33 3420 36 1ao0.00 G.00 458 .79 455 .27
34 3434 134 12500.00 50.00 917 .82 133505
36 3440 13 10909.00 450 .00 29vE.04 399932
bl 3452 k1 G088.26 126.00 136890 1946 40
ar 3404 14 a9z20.00 14375 167362 240559
a8 34544 10 285 50 167 .47 532 .60 257 44
kel 1478 | 4171.43 187 .78 7454 64 244 06
40 3808 14 151852 140 .00 623 .36 43877
41 34500 134 0000 2333 avr.08 006 .57
42 3664 11 200.00 G164 34 48 237 .08
43 1748 10 280854 198 62 134400 266234
44 3T o 416667 A0.00 Q02 66 Qa6 a8
45 arzo 36 GI00.00 G250 75385 1047.00
4 a7 18 3944 44 00 .00 29270 208 .54
47 47a0 12 JIFTET 100.00 T14.82 284 .52

District-wise Variation of Specific Energy Consumption in SSIs

Since there are a lot of similarities in SSIs pertaining to the same industrial code, it was decided
to calculate the energy consumption per rupee of production in various districts. These are
calculated for the 47 sectors identified in the last section.



Table 14 displays the total energy consumption in all industries surveyed in the district. It lists
out many parameters like specific energy consumption in kwhrs/rupee of production, specific
energy consumption in rupees, energy consumption/manpower; we can see that specific energy
consumption varies from a minimum of 0.02 for Bidar to a maximum 1.93 for Dakshina
Kannada district (0.0105 rupees for Raichur to 0.38 rupees for South Kanara district). Similarly
energy consumption/person employed also varies from 2,068 for Hassan to 28,940 for Tumkur.
In order to look into variations in each group tables 15 and 16 are generated. They display
specific energy consumption for the 47 groups and for all districts. They show remarkable
differences in the values.

Table 14: District-wize 5EC total)

MNo. IN | EciPriRs) Ec{R=¥PriRs) EcMP (Ha)
1 &0 0.0717 0.0131 4776 T
2 33 0.1505 0037z 450130
3 4z 00200 0005k 2057 50
4 4z 0.2724 00367 1422154
§ 152 00857 0076 8311 Gfi
B 153 0109 00275 11970.16
7 123 0.1295 0.0515 10606 5 1
g g1 011336 0.0z 5% E36 .40
g & 0.fiE0d 0.0d4s FE07T A
10 G 00838 00265 LT
11 4 03260 0.0704 704408
12 &1 00813 00169 S00 03
13 | 1as 10543 03628 14649 37
14 | 1z 03067 0047z 1733364
15 41 0.0%14 0.0105 45T 0 B
16 | 13z 01854 0.0z 10057 48
17 | 1m 01843 0.0z 1087438
18 g6 06750 00570 28040 .26
19 | 7oz R 0.0277 ga19.29

Whenever an industry consumes more than 25% of its total costs for energy whereas another
industry in the same group (producing similar or same items) has a much lower energy cost (say
7% or 10%) then energy becomes a critical factor in the survival of the first industry. Some
example groups for this situation are listed below.

1) Foodgrain milling Tumkur Dist - 0.33
Dharwar - 0.01
2) Biscuits Mysore - 0.43

Chikmagalur - 0.0167

3) Coffee powder Mysore - 0.4
Kodagu - 0.005



4) Cold storage D.K. Dist - 048

Bidar - 0.03

5) Bricks and tiles Tumkur - 0.34
S.K. Dist - 0.33
Hassan - 0.07
U.K. Dist - 0.14

6) Bullock Carts and parts ~ Dharwar - 0.25

Shimoga - 0.006

The above list shows that price difference is also partly due to the difference in prices for
traditional fuels like firewood. This does not mean that energy efficiency is the same; because
table 15 shows that the difference in energy efficiency exists.

Conclusions
We can draw the following conclusions based on these studies;

(1) Even though Karnataka exhibits better energy efficiency compared to the Indian figures, it has
higher energy consumption (lower energy efficiency) values for 34 groups out of a total of 146
groups considered. This means that a closer look at these 34 groups is needed.

(i) Karnataka's map of Small Scale Industries reveals an uneven distribution of the industries
amongst the various districts. Bangalore's share is very high. It has 30.59% of the SSI units in the
State and has a share of 38.22% in the total investment.

Bangalore also needs the highest investment per job. Its investment/job is Rs. 26,896.67
compared to Rs. 4,581.44 for Chikmagalur. (Bangalore rural needs a still higher figure).

(ii1) Percentage of population getting employment in Small Scale Industries is not high. It is very
low. The maximum comes from Bangalore 3.16%; the lowest is for Gulbarga - only 0.376%.
Only 4 districts cross the 1% mark; all others have employment for less than 1% of their
population in the SSI sector.

(iv) Investment/capita also shows Bangalore leading (with Rs.290.68 cumulative) and Bijapur on
the lower side (Rs. 25.15). Only four districts have investment/capita greater than the state
average.

(v) Average investment per person employed for SSI is similar to that for the lower end of major
industries - that is industries with a contract electricity demand of 100-250 KVA. A similar
situation exists for energy consumption/person also.

(vi) One of the indices to compare energy efficiencies in a group of industries is the specific
energy consumption factor - energy consumption per unit (rupee) of production. This was



calculated for 47 groups of SSIs. Many groups exhibit very great differences for this index.
Ratios of 1:100 are found in several sectors. Some of the groups with wide variations are bricks
and tiles, bakeries, tyre retreading, castings and agricultural implements. They need immediate
attention. There is a need for a central monitoring agency to prepare norms for various groups
and inform the SSIs whenever they exceed the norms. Several associations exist for small scale
sector in the Country and the State. They can also take a lead in establishing a monitoring
agency.

(vii) Economic impact of energy on an industry can be indicated by the fractional cost of energy
in the overall cost of production. Many industries spend more than 30 paise for energy in a rupee
of production. Viability of an industry is closely related to the energy usage in many cases.

(viii) District-wise variations in specific energy consumptions show that Dakshina Kannada
district has a high value and Bidar a low value. In order to separate energy intensity nature,
groupwise analysis was conducted.

(ix) Group-wise and district-wise analysis of specific energy consumptions show wide variations
in every group. About 33 groups reveal ratios of maximum to minimum specific energy
consumptions greater than 10. This means that there is a remarkable potential for energy
conservation in these groups.

(x) Group-wise and district-wise analysis of percentage of expenditure on energy reveal very
high differences in some cases. Some of the groups, where some industries have an energy
expenditure of 25% or more and many others with lower values, are foodgrain milling, biscuits,
coffee powder, cold storage, bricks and tiles, and bullock carts and parts. In all these cases,
marked differences exist suggesting again the need for energy conservation measures.

Since many of these groups are traditional in nature and consume fuels like firewood, their
impact on environment is obvious and clear.
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