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ABSTRACT 
Today most firms are interested in a strategic approach for improving productivity and quality in their 
organizations. The energy prices and energy availability on economic growth and productivity have 
been focus of much recent research. In many such studies, energy has been incorporated as another 
input into production processes, along with capital, Labor and material inputs and then substitution 
elasticities among inputs have been estimated. In some cases, this framework has been extended to 
incorporate interactions between energy price increases and productivity growth. One quality 
characteristic of energy of particular importance to energy quality was the attribute of flexibility a 
characteristic embodied specially in electricity. In any industry, the main input apart from raw 
materials is power or energy. Energy being a prime input, there is a great need to optimize its usage 
especially in a growing country like India where employment. But unfortunately, in the past few 
years, the energy auditing performance of the small industries like rice mill, masala manufacturing 
unit and steel fabrication unit have not been very encouraging. At the global level, the Indian small 
industries are finding it increasingly difficult to make ends meet, caught between rising costs on one 
hand and stagnant or declining prices on the other. Keeping this in mind, this dissertation presents 
some case studies, of rice mill, masala mfg. unit and steel fabrication unit under Khadi and Village 
Industries Commission (KVIC) in Barak Valley, Assam to conduct energy audit with a view to 
reduce its input energy cost in order to improve the partial energy productivity, thereby contributing 
to the improvement of the total productivity of these small industries. Systematic data are collected 
from these small industries and analyzed. Improved models are proposed to reduce the energy input 
and to increase the productivity. 
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INTRODUCTION 
Assam is situated at the North-eastern Himalayan 
Sub-region of India. In spite of having huge 
development potential, the economy of Assam 
remained undeveloped as it is characterized by 
poverty, under-utillised man power and untapped 
natural resources. The economy of the state is 
depending too much on agriculture. In Assam, 
cultivators and agricultural labourers together 
account for 64.0 percent of the total working 
population, whereas workers of manufacturing 
and other household industries constitute only 
2.8 percent of the total worker of the state.1 
KVIC has an illustrated list of village industries 
in Group-I as mineral based industry, Group-II as 
Forest  based  industry,  Group-III  as  agro based  

and food industry, Group-IV as polymer and 
chemical based industry, Group-V as engineering 
and non-conventional energy, Group-VI as 
textile industry (Excluding Khadi), Group-VII as 
service industry. Other industries of Assam 
include-power industry, fertilizers industry, 
printing press, brick and tiles industry, chemical 
industry etc. Shyness of capital due to high cost 
of production, vulnerability of the region, 
inadequate economic and basic infrastructural 
facilities, derth of technical personnel, lack of 
entrepreneurial motivation on the part of local 
people and low level of central sector investment 
etc. are responsible for poor industrial 
development of the State. Today most firms are 
interested in a strategic approach for  improving   
productivity   and   quality  in their organizations.  *Author for correspondence 
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Fuel and electricity are major expense items of 
any business today. Ever increasing fuel prices 
and stricter regulations pertaining to commercial 
energy consumption has made it imperative for 
modern business to ensure optimum utilization of 
energy resources and convert to cheaper and 
sustainable energy resources. Efficient energy 
consumption is crucial for the economic success 
of companies. The rapid growth of industrial 
markets for electricity enabled utilities to exploit 
such scale economies further and to pass on their 
cost savings to industrial customers this process 
was accelerated by use of promotional rate 
structures. An implication of these remarks is 
that even though central power generation was 
often characterized by monopoly market 
structures, electric power to industrial customers 
was priced at a rather low level. Instead of 
capturing potential cost savings of its customers 
by using a discriminatory pricing policy, electric 
utilities adopted pricing policies which enabled 
their industrial customers to capture some 
consumer’s surplus in the form of reduced total 
costs i.e., cost reductions, due to multi-factor 
productivity growth. 

DISCUSSION 
Contribution of KVIC based manufacturing 
industries to North East (Assam) income 
The manufacturing sector of Assam is very 
poor in its size. Thus, its contribution to state 
income is also very poor. Being industrially 
poor, the state’s economy cannot expect 
sufficient income out of this sector. This  
percentage of income derived from 
manufacturing (including tea processing, 
factory establishments and small enterprises) 
out of total state income remaind at a poor 
level as the economy of the state is mainly an 
agrarian one.2 
In 1950-51, contribution of the manufacturing 
sector to the state income was around 15.6 
percent and then its contribution increases to 17.2 
percent in 1955-56 and further to 17.7 percent in 
1960-61. In 1965-66 the contribution of the 
manufacturing sector the state income (at 1948-
49 prices) stood at INR. 64.6 crores which came 
around 17.4 percent of the total state income. In 
1969-70, the contribution of this sector although      
increased  marginally  to  INR  77.4 crores but its  

contribution declined to 15.1% of the total 
state income.  
From 1970-71, the state income has been 
calculated at 1970-71 (constant) prices. Taking 
the manufacturing, construction, electricity, 
gas and water supply within a particular group 
its share in the state income of 1970-71 was to 
the tune of Rs. 108.0 crores, contributing 13.9 
percent of the total state income of Assam. In 
1973-74 although its share remained at the 
same level of INR 108.7 crores but its 
contribution declined to 12.5 percent of the 
state income. In 1977-78 the share of this 
manufacturing and allied sector gradually 
increased to INR 130.0 crores but its 
contribution remained at the same level of 12.7 
percent of the state income.  
The contribution of the manufacturing sector 
alone to the state income of Assam (at 1970-71 
prices) was INR 92.4 crores in 1977-78 then it 
increased to INR 98.7 crores in 1978-79 and 
then gradually declined to INR 97.8 crores in 
1979-80 and INR 92.0 crores in 1980-81. 
Further, the share increased to the level of 
INR. 104.9 crores in 1981-82 (provisional). 
The shares of this manufacturing sector alone 
to the total state income of Assam were 9.8 
percent in 1978-79, 10.0 percent in 1979-80, 
8.4 percent in 1980-81 and 9.4 percent in 
1981-82. 
The share of manufacturing sector to the net 
state domestic product at current prices has 
increased from 6.9 percent in 1980-81 to 10.2 
percent in 1990-91 and to 10.56 percent in 
1991-92. The same share at constant prices 
(1980-81) has also increased from 6.9 percent 
in 1980-81 to 13.37 percent in 1990-91 and 
then to 15.50 percent in 1993-94. 
Again the contribution of the entire secondary 
sector which includes manufacturing industry, 
construction, electricity, gas and water supply 
to the net state domestic product of Assam at 
1980-81 prices has increased from 11.8 percent 
in 1980-81 to 19.45 percent in 1990-91 and 
then to 23.00 percent in 1993-94. 
Thus from the above fact, it reveals that the 
contribution of this manufacturing sector to the 
State income of Assam has been gradually 
increasing at a slow rate. The reason behind this  
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trend is that the manufacturing sector could not 
expand at a desired rate and thus the agricultural 
sector is still dominating the show accounting 
33.5 percent of the total state income of Assam. 
Thus the economy of the State is yet to be 
diversified. This required that the industrial 
sector should expand at a rapid scale and new 
industries both large and small scale, should be 
developed on the basis of available natural 
endowments. 
Role of energy audit in KVIC based 
industries 
Energy audit is the key to a systematic approach 
for decision-making in the area of energy 
management. It attempts to balance the total 
energy inputs with its use and serves to identify 
all the energy streams in a facility. It quantifies 
energy usage according to its discrete functions. 
Industrial energy audit is an effective tool in 
defining and pursuing comprehensive energy 
management programme. An energy audit 
identifies where energy is being consumed and 
assesses energy saving opportunities - So you get 
to save money where it counts the most. In the 
industry, doing an energy audit increases 
awareness of energy issues among plant 
personnel, making them more knowledgeable 
about proper practices that will make them more 
productive. An energy audit in effect gauges the 
energy efficiency of your plant against best 
practices. When used as a baseline for tracking 
yearly progress against targets, an energy audit 
becomes the best first step towards saving money 
in the production plant. 
Contents of an energy audit 
An energy audit seeks to document things that 
are sometimes ignored in the plant, such as the 
energy being used on site per year, which 
processes use the energy and the opportunities 
for savings.3 In so doing, it assesses the 
effectiveness of management structure for 
controlling energy use and implementing 
changes. The energy audit report establishes the 
needs for plant metering and monitoring, 
enabling the plant manager to institutionalize the 
practice and hence, save money for the years to 
come. The energy audit action plan lists the steps 
and sets the preliminary budget for the energy 
management program. 

Analysis of energy use  
Identifying where energy is used is useful 
because it identifies which areas the audit 
should focus on and raises awareness of energy 
use and cost. The results of the analysis can be 
used in the review of management structures 
and procedures for controlling energy use. 
Analysis of energy use can be done by 
installing submeters in different plant locations 
to pinpoint actual energy usage per area. This 
is a good source data for allocating energy use. 
The plant manager can also list all equipment 
used and the corresponding operating hours. 
With this information, he can create 
spreadsheet information and generate charts 
useful for analysis. Important Points to 
Consider When Collecting Site Load Data. 
Operating hours  
This can be gathered from plant personnel. It is 
important to ensure the accuracy of this data 
because much of the potential for energy 
savings lies on correct estimation of the 
equipment’s operating hours. 
Duty cycle  
Machines such as large electric motors have 
varying loads and hence, different power 
requirements. 
Actual power consumed 
For electric power users, this is based on either 
3-phase current/voltage readings or power 
analyzer measurements (e.g., direct kW which 
incorporates power factor). For fuel users, tank 
readings of monthly consumption estimates 
and flow meters with totalization can be 
sources of measurement. 
Cost benefit analysis  
The identified energy conservation 
opportunities should be analyzed in terms of 
the costs of implementing the project versus 
the benefits that can be gained. If you want to, 
say, install a heat plate exchanger to recover 
waste heat, you need to calculate the total cost 
of installation and compare that with the 
savings you will derive from recovering waste 
heat. It makes sense to go on with the project if 
there is a net positive benefit from the project. 
Small scale industries in KVIC 
Rice mills  
Rice mill is an automatic small scale industry. 
The process starts from cleaning of the paddy 
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rice grains and then continues from hulling to 
milling. After the envelop of the grains are 
removed, it is then sent to the polishing chamber 
of a rice mill where the machine polishes the 
grain automatically. After the rice is polished it is 
then sent for grading, sorting and packaging in 
respective chamber. The Rice Milling Industry 
(Regulation and Licensing) Act now in force 
provides that the new rice mills to be set up will 

undertake dehusking of paddy separately by 
rubber roll Sheller or centrifugal dehusker and 
shall have paddy separators and cleaners in 
addition to the polisher All the existing mills 
excepting single hullers shall be modernized and 
promotional efforts in the form of technical 
assistance, concessional finance, subsidy for 
modernization, extension programmes, train-ing, 
research and development etc Table 1 

Table 1 : Production of rice in North East India (1990-91) 

States 
Area 

devoted 
(000 ha) 

Production 
(000 

tonnes) 

Yield 
(kg/ha) 

Arunachal 121.8 141.5 1170 

Assam 2490 3270.2 1313 

Manipur 157.4 274.2 1742 

Meghalaya 103.7 119.8 1155 

Mizoram 51.3 63.8 1244 

Nagalanad 127.4 156.3 1227 

Tripura 274.0 501.3 1830 

N.E India 3325.6 4528.1 1361 

India 42596.3 74588.8 1751 
Source: Basic statistics of North Eastern  region, 1992,NEC, Shillong 

Table 2 : Trend of rice production in North East India (1980-81 to 1990-91) 

Year 
Area 

Devoted 
(‘000ha) 

Production 
(‘000 

metric 
tonnes) 

Yield 
(kg/ha) 

1980-81 3,064.3 3,5261.1 1,150 

1982-83 3,127.2 3,597.3 1,150 

1984-85 3,146. 3,530.1 1,122 

1986-87 3,12.9 3,364.4 1,084 

1988-89 3,151.6 3,598.5 1,141 

1990-91 3,325.6 4,528.1 1,361 

Source: Basic statistics of North East Region, NEC 1992 

The Table 2 shows that over a decade, the area 
devoted to rice increased by about 8% from 3.0 
million hectares to 3.3 million hectares. The 
increase of production is, however, more i.e. 
by about more than 28%, from 3.5 million 

metric tonnes to 4.5 million metric tonnes. The 
yield has also marginally increased from 1150 
kg/ha to 1,361 kg/ha. This reveals that the high 
-yielding varieties of rice have come to be used 
by the farmers. The region produces some 
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varieties of quality rice like Joha in Assam and 
Moirang Phou in Manipur. However, their 
production is limited. 
Major problems faced by rice industry 
The major problems faced by the industry are 
heterogeneity in the composition of rice 
milling industry. Large variations are found in 
type, capacity, location, services rendered as 
well as in ownership of different processing 
units. Consequently investment requirement, 
cost and return also vary over a wide range. 
Heterogeneity in rice milling industry arise 
mainly from the widely varying economic 
activities made available to private rice millers 
in different areas and sectors of the country. 
Another common feature of rice milling 
industry is considered that its technical 
potential capacity is not fully utilized and this 
is because of the seasonal concentration and 
spatial spread of paddy. 
Production coupled with the existence of a 
number of diverse processing units competing 
with one another in supplying facilities. As 
these small mills generally do not purchase and 
store paddy on their own, their operations tend 
to be restricted to the paddy marketing season 
and their installed capacity remained 
unutilized/underutilized during the rest of the 
period of the year. 
Steel fabrication industries  
Steel fabrication is also a small scale industry. 
Hajo in Assam is a growth centre about 35 Km 
away from Guwahati. The Brass industries 
located at Hajo in Assam are having there own 
importance, these consists mainly of artisan 
families The skill and the technique involved 
in the process of manufacturing and repairing 
is passed on by tradition from father to son. 
Culturally both the industries are linked to the 
cultural heritage of Assam since most of the 
products of these industries are used in 
marriages, rituals, puja, presentations, gifts and 
other ceremonies. The products of the two 
industries are also used as household utensils 
for day to day use. This study attempts to 
present and analyse the current position of the 
industry and also to understand its functional 
dynamics. The central concern of the study, 
however, relates to two important issues : (a) 
the nature and strength of current business and 
organizational linkages between the various 

cluster actors and (b) areas of intervention for 
development of the industry. 
Description of cluster 
The Brass industries located at Hajo in Assam 
are having their own importance, these consists 
mainly of artisan families. It may be 
mentioned that most of the brass metal artisans 
comes under the category of landless 
households if not marginal farmers The artisan 
comprises both Muslims and Hindus. However 
the major segment of artisans belongs to the 
backward moria community of Muslims. The 
entire family of an artisan depends on the 
earning from the brass metal units.  
According to the records of Directorate of 
Industries, Assam there are above 500 artisans 
scattered in different areas. However, the 
artisans are found to be concentrated in the 
areas like Hajo in Guwahati sub-division. In  
India  the  brass  and  bell  metal industry is  
located in Gujarat, Haryana, Orissa, Assam 
and Uttar Pradesh. The product manufacture in 
Hajo cluster is entirely different than other 
clusters. This cluster mainly manufactures the 
brass items which are required for domestic 
purpose and items used in ritual ceremonies. 
Following is the list of some of the items 
which are manufactured in cluster. (Table 3) 

Table 3 : Items manufactured in cluster 

S/N Name of product Weight 
(kg) 

1 Kalah 1-2.5 

2 Sarai 0.250-3.0 

3 Lota(Ghati ) .0100-1 

4 Tau 0.5-13 

5 Heta(khatni) 300-750 gms 

6 Karahi Up to 10 kg 

7 Tekeli 1.5kg 

8 Flower base 1 kg 

9 Gacha 1kg 

10 Drinking glass 500gms 

11 Dhupadani 1 kg 

12 Chamus 100 gms 
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Current output of cluster 
The Brass and Bell metal artisans of Hajo are 
four to five centuries old at present      there are 
about 350 artisan families engaged in making 
brass articles. The cluster is highly 
unorganized and not maintaining any record of 
output neither the records of output are 
available with any organization. The current 
output is estimated to be around 200 MTS per 
annum. The cost of product on weight basis is 
around INR 215 per kg. this amounts to 4.3 
crore of output per annum. The output will be 
still more if the full capacities of units are 
utilized through the year. As observed the 
existing arrangement of supply of raw 
materials made only one third of total 
requirement of units. As a result most of the 
units suffer idle capacity for 4-5 months a year 
particularly during the rainy season. 
Role of cluster in regional economic growth 
The potential of Small and Medium 
Enterprises (SMEs) in contributing to the 
development process at local, national and 
global levels has received substantial 
recognition the world over, during the last 
quarter of a century or so. Notable 
achievements in the spheres of technological 
dynamism, market expansion and regional 
economic regeneration have been noted in a 
number of SME clusters across the globe. As 
SME promotion has often been linked to the 
on-going process of globalization, it has been 
observed that such a strategy of industry-
ialization, assigning key role to SMEs, would 
be largely relevant to the developing countries, 
where, typically, SMEs dominate the industrial 
scene. Following are the economic benefits of 
cluster in India. 
 
The labour pooling nature of small industrial 
cluster can minimize the problem of 
unemployment for a less developed region. 
Cluster attracts the suppliers, customers and 
public investors in infrastructure by providing 
high quality products and services, which 
benefits all area business. 
The clustered firms through their co-operative 
work get the benefits of innovation in their 
products and production, services and 
management etc. 

The cluster provides the small individual firms 
to specialize in specific tasks, access special 
skills and services and inputs. 
The agglomeration of small firms can lower 
the costs in accessing inputs, labour and 
information. 
The knowledge spillover in cluster make 
feasible to small firms to acquire new know-
how, new products and new production 
techniques that could not be obtained through 
markets. 
The rapid flow of capital, goods, people and 
ideas across boards, can help bring local actors 
in to global markets and enhance their income 
earnings opportunities. 
The poverty is an age-old economic as well as 
a social phenomenon, dominating overall 
development of many developing countries in 
the world. The economic definition of poverty 
primarily based on the ability to purchases of 
goods and services that is on their income, 
consumption and on material possessions 
Case study on cane and bamboo cluster in 
Barpeta district (Assam) 
The Barpeta Cane and Bamboo craft Cluster 
situated in the Raipur Village of Barpeta 
district. The district is 90 Km from the state 
capita Assam surround by one international 
and 4 different district boarders. Anchalik 
Gram Unnayan Parishad (AGUP) under the 
SFURTI schemes of KVIC has developed this 
cluster by covering 5 villages i.e. Raipur, 
Bhaluki, Dhupguri, Joshihatigaon and Joshih-
atichar in the year 2008. Here the villagers are 
traditionally rich in cultural and households 
industries namely cane and bamboo products. 
AGUP intervene this cluster with an objective 
to provide new design inputs, provide access to 
new markets and strengthening the supply 
chain. The major turning point was to setting 
up CFC (Common Facility Center), provision 
for direct linkages with the foreign buyers and 
participation in the different exhibition, trade 
fair etc. After the initiative taken by AGUP in 
Barpeta  district,  the  result was that more than 
650 nos. of artisans has directly engaged as a 
full time worker in cane and bamboo base 
industry. Their income also rises to about INR 
4,500/- from the earlier INR 700/- per month. 
At Raipur village a CFC, measuring 1300 Sq.ft  
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has been introduces with new advance 
machineries for the benefits of entire cluster 
artisans. This has helped in increasing 
production and achieving level of international 
standard in design and other look. Besides this 
CFC, another 100 artisans were helped with 
toolkits for their own setup in the same village. 
To measures the quality control and 
improvement in designing, processing and 
treatment has been provided by IIT, Guwahati, 
India. Under market promotion assistance few 
exhibition has been organized at Guwahati and 
other parts of India. A show room has been 
established at Barpeta Road to facilitate 
regular sale of the Cane and bamboo products. 
Under capacity building programme awareness 
camp and capacity building training has 
organized to develop the cluster approach and 
motivate the artisans. To promote social 
security to the artisans an insurance scheme 
has been introduced among the artisans and 
identity cards were issued from DC Handcraft. 
(Table 4). 

Table 4 : Social security report for cluster’s 
artisan 

Items Beneficiary (in Nos.) 

Insurance cover 200 

Health checkup 
camp 2 

Family cover for 
SHG formation 45 

Loan to the artisan 76 

Source : Barpeta Cane and Bamboo Craft Cluster Annual 
Report (2010). 

For the social security of the cluster artisans, 
the Barpeta cane and Bamboo craft cluster 
have made the provision of insurance scheme, 
free health checkup camp, loan to the artisans 
etc. The numbers of insurance beneficiaries are 
200, in loan 76 in nos. 
Corrective measures for KVIC based 
industry sector 
The primary concern under the KVIC 
programme should be to ensure that production 

of goods actually takes place on a sustainable 
basis, so that its main objective of generating 
employment opportunities for the unskilled/ 
rural poor is met. The quantity and quality of 
employment are not satisfactory at present, 
because of low and shrinking production base. 
Factors, such as unintended stock build-up, 
constraints to input availability, capital of 
institutions/units getting locked up for years, 
non availability of improved technologies and 
repair facilities, outmoded product mix etc. 
have all contributed in different degrees to the 
present sorry state of affairs. One way of 
addressing this issue is to leave the entire 
marketing and product development to the 
private sector, while the semi-processed goods 
be produced by the KVI units/institutions 
under the guidance and supervision of KVIC 
as at present. However, the existing method of 
supervision and intervention followed by 
KVIC must be changed, as it is ineffective and 
does not contribute to the primary objective of 
the scheme.4,5 The reorganisation and 
reorientation of KC should be done keeping in 
view the role it has to play in the new scenario. 
It should concentrate on : 
Technological upgradation and diffusion to 
continually raise labour productivity and 
improve product mix of units. The allocation 
to R&D must be substantially raised and the 
representatives of the units/institution should 
be involved in R&D activities for this purpose. 
Ensuring supply of raw material and other 
inputs to all units at fixed (reasonable) terms. 
Ensuring delivery of output by the units to 
KVIC as per cost charts and inputs supplied, 
by linking release of concessional funds to 
delivery of output. 
Imparting training to artisans and technicians 
more effectively than being done at present. 
The entire cost of such training should be 
borne by the Commission. KVIC should also 
provide the necessary financial help to the 
units /institutions to bring about an 
improvement in the hygienic conditions of the 
work places (such as providing pollution mask 
for khadi workers). 
The monitoring of input delivery, output 
quality, assessment of needs of the units in 
response to changes in market demand and 
developing an appropriate MIS to get market 
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information feedback from the private sector 
on the desired product mix, output quality, 
demand pattern and respond to the changes by 
reorienting production pattern of the units and 
the like. 6,7 

CONCLUSION 
Energy, quality and productivity plays a very 
important role in an economy. It works as a 
vehicle for rural poverty alleviation, rural 
income generation and regional economic 
development. The Khadi and Village 
Industries Commission has been doing a lot of 
work in Assam for its people. They have 
arranged various programmes to develop and 
upgrade the skills of the workers and the 
interested rural people. I have found that 
energy quality, specifically the electrification 
ratio in total energy, has had a positive and 
statistically significant impact on productivity 
growth in manufacturing over the time period. 
While this energy quality effect is very small 
for multifactor productivity growth, it is 
modest for labor productivity growth, but is of 
considerable importance for energy 
productivity. Cluster also plays a very 
important role in an economy. Many 
governments developed and developing has 
introduced cluster approach in their countries 
and different case studies shown that these 
approaches has positive contribution to their 
regional economic development and poverty 
alleviation programme. This will bring a new 
life to the rural economy of North East. It is 
quite saddening to know that the Khadi 
ideology, as a mission, is slowly losing its 
ground both from support organisations as well 
as the institutions implementing the 
programme. Institutions are finding it difficult 
to get personnel, working in their offices and 
bhandars, who are ideologically influenced by 
the Khadi mission as a social service for the 
upliftment of the poor. There seems to be no 
democratic representation of the institutional 
secretaries as most of them hold on to the same 

post for years together without any retirement 
age limit and sometimes it is even hereditary. 
Even though new institutions have been set up 
by younger generations, they do not 
necessarily run on the Gandhian philosophy. 
Thus, there is a need to inspire and bring in a 
new line of leadership run by the younger 
generation, keeping in mind the ideological 
framework of Khadi. It is observed in the field 
that the development officers in the field have 
enough technological understanding of various 
processes involved in the Khadi industry. As 
regarding the role of the Commission and its 
members, it has been observed that not much 
of expertise from other fields has been made 
use of for the upgradation of Khadi. It is clear 
that experts from the textile industry, 
marketing and finance be regularly consulted 
to keep pace with the changing times. 
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