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Editorial
In India, there is no denying that MSMEs play a significant role in the economic growth and
the social development of the country. If inadequate electricity supply is a major impediment to
competitiveness of Indian MSMEs and Indian economic growth, the underperformance of the
MSME sector is also largely due to low awareness and lack of conviction on the positive results
from energy efficiency programs. Therefore, SAMEEEKSHA’s initiative to promote knowledge
sharing among MSME stakeholders through a multi-activity platform and collaborative forum,
started in 2010 thanks to its key partners, is remarkable.
A lot has already been done but much remains to be done to make the MSME sector more
energy efficient, competitive and self reliant. As energy consumption in India grows exponentially
and will definitely continue to grow, one major challenge for the near future will be to optimize
energy consumption with equal or better service provided, not only in industry sector, but also in
transport, housing, water, etc. and simply in daily activities of everyone.This improvement required
in the use of energy represents institutional, technological, social and financial stakes.
In this regard, efforts are still necessary to provide more concrete and useful information
to a larger number of MSMEs as well as associations and convince them to act; demonstrate the
tremendous benefit and return on investment from energy efficiency measures, disseminate best
practices and best available technologies, provide feed back on real case studies, present ‘ready
to use’ such as Energy Management Systems (ISO 50001), etc; and also provide higher visibility
to existing funding opportunities (more local banks involved, bilateral agencies, public financial
support and initiatives, etc.).
We have much hope that in the coming years, new organizations will join and help
make this platform a useful tool for the benefit of all Indian MSMEs and more initiatives will be
implemented as showcases. AfD (French Development Agency) & ADEME (French Environment
& Energy Management Agency) already promote energy efficiency in MSMEs, in particular
within the Indo-French partnership with BEE through technical and financial support and also
through direct financial support to Small Industries Development Bank of India (SIDBI).
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CLUSTER PROFILE
WARANGAL RICE MILLING CLUSTER
Background
The rice-growing state of Andhra Pradesh has around
6000 rice mills, of which around 110 rice mills are located
in and around the town of Warangal. The Warangal rice
mills cluster has an annual output of around 600,000
tonnes, and provides employment to more then 2,000
persons. Most of the rice mills have been in operation
for 10–15 years.The units procure paddy from different
sources and process it into two main products—raw rice
or parboiled rice—which are marketed through the Food
Corporation of India (FCI) or other channels. Most of
the units are registered with the Warangal District Rice
Millers Association, which takes care of the interests of
the cluster at various government and business forums.
Other cluster-level actors and institutions that influence
the operations of the rice mills include the District
Industries Centre (DIC) and Agriculture & Processed
Food Products Export Development Authority
(APEDA).
Annual output of raw rice and parboiled rice mills in
Warangal cluster
Product

Number
of units

Production
capacity per unit
(tpa*)

Total
production
(tpa)

24

2400

57600

49

4800

235200

1

4800

4800

10

7200

72000

24

9600

230400

Raw rice
Parboiled rice

Total

108

and 35 parboiled rice mills in the Warangal cluster; the
remaining two units are ‘kallam’ rice mills. The raw rice
mills have a production capacity of 1–2 tonnes per hour
(tph), while the parboiled rice mills have a production
capacity of 2–4 tph.

Technology status and energy use
In raw rice production, the paddy received from farmers
is first passed through a cleaner-cum-dryer to remove
most of the dusk/foreign matter and reduce the moisture
content from 20% to about 12%. The cleaned and dried
paddy is stored for milling. During milling operation,
the dried paddy is passed through a secondary cleaning
system which removes any residual foreign matter, and
then de-husked with the help of rubber roll hullers. The
de-husked paddy is polished and ‘whitened’ to remove
the thick brown layer on the grains, called ‘bran’. The
polished grain is passed through sieves that remove
broken grain (which are sold separately), sorters that
remove discoloured grains, and finally sent for packing.
The separated husk is either sold or used as fuel in
boilers. The bran contains oil, which is extracted in a
solvent extraction unit.
Parboiled rice is rice that has been partially boiled
along with the husk. This process allows some of the
nutrients in the bran to be captured in the grain.In

600000

* tpa- tonnes per annum

The processing of paddy into raw rice or parboiled
rice depends on the harvest season. During the April–
May season, the paddy is mainly fit for the production
of parboiled rice, while the paddy harvested during
the November–January season is mainly used for the
production of raw rice. There are 73 raw rice mills
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Paddy, parboiled rice and polished rice
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parboiled rice production, the paddy is exposed to hot
water and steam under pressure. It is dried (either by
using air dryers or by sun-drying) to reduce its moisture
content to about 14%, and stored for milling. As in the
case of raw rice, the milling process for parboiled rice
involves cleaning, de-husking, polishing and sorting
the grain.

Energy consumption
The Warangal rice mills consume energy mainly in
two forms: electricity and thermal energy. Electricity is
mainly consumed in different machinery / equipment
like paddy elevators, rubber shellers, air compressors,
husk handlers, pumps, etc. Thermal energy is mainly
used by parboiled rice mills for generating hot water
and steam in boilers, using rice husk and diesel as fuel.
The total annual energy consumption by rice mills in
the Warangal cluster is close to 21,500 tonnes of oil
equivalent (2009–10 estimates).
Energy consumption in Warangal rice mills cluster
Energy type

Quantity

Annual energy
consumption (toe)

Electricity

17.6 million kWh

Rice husk

61800 tpa

Diesel

35.5 kilo litres

1518
19961
31

Total

21510

The specific energy consumption of the units varies
between 0.1 GJ per tonne for raw rice mills and 3.0-3.7
GJ per tonne for parboiled rice mills depending on their
capacity range.
Specific energy consumption
Unit type

Capacity

Specific energy
consumption (GJ/tonne)

Raw rice

1-2 tph

0.1

Parboiled rice

2 tph

3.7

3 tph

3.0

4 tph

2.8

View of rice mill

Options for energy saving
The main energy efficiency options identified for
parboiled rice mills in the cluster are summarized below.
Options for energy efficiency in Warangal rice mills
cluster
Energy efficiency
options

Investment
(Rs lakh)

Annual
saving
(Rs lakh)

Payback
period
(year)

200

60.7

3.2

Solar hot water
system for boiler feed
water

30

4.4

7

Solar air–water dryer
for paddy drying

55

8.5

6.5

Air pre heating
system through waste
heat recovery

2

1.0

2

Use energy efficient
boilers

50

13.0

4

0.42 - 1

0.17 - 0.23

2-5

Rice husk-based
cogeneration

Energy efficient
motor in whitener
and cone

In addition, the following energy conservation measures
and improved operating practices could be adopted by
units in the Warangal cluster:
• Use of Variable Frequency Drives (VFDs)
• Install capacitors to improve power factor
• Install steam traps and steam monitoring system in
parboiled rice units
• Install automatic blow down control system in
boilers

Compiled by TERI from the ‘Manual on energy conservation measures in rice milling cluster, Warangal’ under the BEE–SME
programme, 2010
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RESOURCE-EFFICIENT BRICKS MAKE GOOD BUSINESS SENSE
JAY JALARAM BRICK WORKS, GODHRA, GUJARAT
Backdrop
Gujarat is one of the major brick producing states in
western India with an estimated 3000 clamp kilns and
600 Bulls trench kilns (BTKs), most of them small-scale,
producing an estimated 5.5 billion bricks per annum.
As with the brick kilns elsewhere in the country, the
Gujarat brick units face a number of challenges that
threaten the viability of their operations. The major
challenges include shortage of manpower; rising fuel
prices (primarily, coal); continuing dependence on
low efficiency (manual) clay preparation technologies,
availability of good quality soil; and difficulty in accessing
capital finance for mechanization of processes.
Jay Jalaram Brick Works (JJB), Godhra (Gujarat)
is a fine example of a brick unit that has succeeded in
overcoming the majority of these challenges through
sheer hard work governed by the principles of handson learning, good manufacturing practices, ensuring the
best quality in products and ethical business dealings. In
the process the unit has matured from a traditional smallscale brick manufacturer with a local market in Gujarat
to a nationally-renowned player deploying modern
brick making technology to manufacture energy
efficient products like hollow blocks / perforated bricks,
commonly known as resource efficient bricks (REBs).
Mr Kanaiyalal Hemrajani established JJB in 1986.
He started in a small way; having identified clay-rich
portions of his land, he hired a workforce to dig up
clay and prepare and fire solid bricks in a Bulls trench
kiln (BTK). The unit soon acquired a reputation for
producing excellent quality solid fireclay bricks as well
as practicing sound business ethics.
Mr Hemrajani recalls: “In the early years I worked
alongside my workers and supervisors because I wanted to
learn and understand every stage of the process. Thus, I was
able to learn about clay digging, mixing, moulding, drying, and
firing….and also the problems that arise in each stage, the
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reasons for these problems, and how they can be tackled or could
have been prevented. I also realized that the clay from my land
was extremely good in quality, and that to use it to maximum
potential I must deploy very good techniques at every stage in
the manufacturing process.”

Quality spurs growth
The major thrust to his business came in 1987 when the
2300-km Hazira–Bijapur–Jagadishpur (HBJ) pipeline
was being laid to transport natural gas from Gujarat to
Rajasthan via Madhya Pradesh and Uttar Pradesh. The
construction of the pipeline had begun in 1986, and was
being led by a consortium comprising Spie-Capag of
France, Nippon K.K. and Toyo Engineering of Japan,
with Engineers India Ltd (EIL) as executing agency.This
giant project involved enormous volumes of civil works,
for which Toyo and EIL were looking for the best quality
bricks. Mr Hemrajani sent a few samples of his bricks
to the HBJ project engineers and was amazed when, a
few days later, an HBJ team turned up for inspection of
his plant—and placed an order for long-term supply of
bricks for the HBJ project. Over the following years, the
HBJ pipeline project remained JJB’s single largest client.
This helped strengthen JJB’s reputation far and wide as a
manufacturer of best quality bricks, and the unit started
to receive orders for its products from construction
projects across the country—ranging from farmhouses
and bungalows to universities, airports, canals and
hospitals.

Technology improvement: moving towards
resource-efficient products
Although JJB’s workers were highly skilled, manual
clay preparation made it difficult to achieve uniform
quality in a large batch of bricks. Mr Hemrajani realized
that mechanization of the clay preparation/ moulding
process was necessary in order to produce fired bricks

SamEEEksha
of uniformly good quality and reduce fuel (coal)
consumption. In 2008, he acquired an indigenous clay
mixer-cum-extruder with a capacity to produce 9000
bricks per hour. The machine worked well initially and
then developed persistent technical snags. Having spent
considerable time and money in getting the machine
repeatedly repaired by its manufacturer, Mr Hemrajani
and his team finally took it apart themselves to identify
and rectify the roots of the problems. In the process they
not only developed innovative solutions to the problems
but also acquired in-depth understanding of the clay
mixing and moulding processes. This knowledge helped
them select and purchase state-of-the art clay processing
machines from Germany for their new plant, which
is a dedicated fully automatic unit for production of
extruded bricks with perforations which are also known
as resource efficient bricks or REBs.
In 2010, JJB produced REBs for the first time in
a ‘pilot’ production and marketing exercise. The REBs
were excellent in quality. Subsequently, JJB increased
its production of REBs from 0.5 million in 2010 to 3
million in 2011. The REB is a product that makes good
business sense; it fetches much higher value in the market
than a conventional solid brick, and also offers the
entrepreneur a higher return for a much lesser amount
of clay and coal consumed. The manufacture of REBs

has provided JJB with access to many new clients in the
construction sector whose demand for such resource
efficient products is steadily increasing.

Results
In the last two decades, JJB has catered to the needs of
over 25,000 projects all over India, and its bricks have
been used in some of the most prominent buildings like
Indian Institute of Management–Ahmedabad, Vadodara
Museum and Vadodara Airport. The output of the unit
has grown over five-fold during the past two decades:
from around 2.7 million bricks in 1986 to around 16
million bricks in 2011.
Today, JJB is the leading producer of REBs in
western India; REBs account for nearly 20% of its
output. It is estimated that by making REBs in place
of solid bricks, JJB is already saving around 57 tpa of
coal (equivalent to a reduction in CO2 emissions by
130 tpa). If all the other brick kiln units in Gujarat
similarly switched 20% of their output to REBs,
the annual coal savings would be close to 18,000
tonnes (equivalent to reduction in CO2 emissions by
40,000 tpa).
Products manufactured by Jay Jalaram Brick Works
Product
Solid bricks (hand moulded)
Machine moulded

Total production (million)
2009

2010

2011

12

12.5

9.5

2

2.5

3.5

0.5

3.0

15.5

16

REBs
Total

–
14

Key Lessons
The key to making a good brick is to ensure that
excellence in quality is tested and maintained at every
single stage in the production process. For, even a small
aberration at an early stage – e.g. mixing of clay – will
get magnified at subsequent stages till the final product
View of mechanized brick plant
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will suffer from serious quality related issues. Traditional
small-scale brick manufacturers can also benefit by
switching over to semi-mechanization of processes and
product diversification.
There exists a niche in the brick market for brick
kiln units like JJB, which have the flexibility to adapt their
production lines for small batches of specialized products;
a flexibility that large-scale players often do not have.
Compiled by TERI through direct interactions with JJB Works
For further details contact:
Ilesh Hemrajani; Head, Business Development, Jay Jalaram
Brick Works, Near RTO Office, Godhra - 389001 (Gujarat)
India, Phone(s): 02672 243161, Fax : 02672 242719,Website: www.jjbricks.com

ENERGY FORUM AT 60TH INDIAN
FOUNDRY CONGRESS
TERI organized an energy forum on March 2nd, 2012 during
the 60th Indian Foundry Congress (IFC) at Bengaluru in
collaboration with SDC and REEEP Program. The objective
was to share information on demonstrated energy efﬁcient
technologies and best practices, discuss possible strategies
to accelerate their diffusion, and identify opportunities to save
energy in the foundry industry. The forum was attended by
leading entrepreneurs and representatives from BEE, Institute
of Indian Foundrymen (IIF), Ministry of MSME, SDC, SIDBI,
AfD, and UNIDO.
Dr H Sundaramurthy, President, IIF mentioned that cupola
furnaces account for the largest share of metal melted in terms
of volume, and offer considerable scope for energy efﬁciency
improvements. Dr Gerolf Weigel, Counselor and Head, Climate
Change and Development, Embassy of Switzerland stressed
the importance of promoting innovation (R&D) among MSMEs
in the area of energy efﬁciency. TERI elaborated on the
successful promotion of innovation through RDD&D projects
in the area of cleaner technologies, such as those undertaken
by the TERI–SDC partnership. Dr Veena Joshi, Senior AdvisorEnergy, Climate Change and Development Division, Embassy
of Switzerland, chaired a panel discussion on opportunities to
promote sustainable energies in the MSME sector. Dr Joshi
emphasized the need to promote energy efﬁcient technologies
and support RDD&D initiatives. The panelists concluded that
there is considerable scope as well as need for R&D aimed at
developing energy efﬁcient solutions in the MSME sector.
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MEET ON PROGRAMME OF
ACTIVITIES (POA) FOR CDM
TERI organized an interactive meet on Programme of
Activities (PoA) for Clean Development Mechanism (CDM)
on January 27th, 2012. The meeting was attended by
representatives from BEE, Embassy of Switzerland, AfD, GIZ,
India SME Technology Services Ltd, International Institute
for Energy Conservation, Institute for Global Environmental
Strategies (IGES), Ministry of MSME, and SIDBI.
Mr Naoki Torii, IGES drew attention to the fact that the
bulk of PoA projects are in the solar and energy efﬁcient
lighting sectors. Ms Vandana Thakur, BEE and Mr Manu
Maudgal, GIZ described the Bachat Lamp Yojana scheme
under which 24.4 million CFLs have been distributed under
28 CPAs under the project. Mr R K Chaudhary, Ministry of
MSME mentioned that the Ministry plans to establish 16
Carbon Credit Agglomeration Centres to spread awareness
on CDM among MSMEs. Mr Rajiv Kumar, SIDBI elaborated
on the challenges being faced during the implementation of
energy efﬁcient technologies in the Jodhpur steel re-rolling
mills cluster. Mr Prosanto Pal, TERI shared experiences on
the development of a bundled CDM project for the Belgaum
foundry cluster.
The discussions brought out the following points:
• There is a need to strengthen the national level
accounting for energy and GHG emissions
• Standardization of products/technologies would support
the PoA
• Even for cleaner technologies that have been developed
and demonstrated in SMEs, PoA cannot be used as a
framework to reach out to a large number of units within
a short time frame due to various challenges.
• Pre-implementation initiatives are required to prepare
SME clusters for CDM interventions
• Regulations on energy efﬁciency would help,
although there are difﬁculties in implementation (e.g.
environmental regulations).
• Government programs (like TEQUP scheme of Ministry
of MSME) should be more detailed since the market
does not mobilize itself especially in the small scale
sector.
• R&D component should also be incorporated in the
government programs.
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WORKSHOP ON PROMOTING ENERGY EFFICIENT
PUMPSETS IN INDIA
TERI is undertaking a study titled ‘Promoting Energy
Efﬁciency in Pump Industry in India: Addressing the Energy
and Climate Change Problem’ with support from Shakti
Sustainable Energy Foundation (SSEF), an initiative of the
Climate Works Foundation. The study aims to understand the
pump market in India and the existing policy environment and
framework for promoting energy efﬁcient pump-sets. In order
to validate the initial ﬁndings of the study and obtain the views
of stakeholders, TERI and SSEF organized an interactive
meet in Ahmedabad on January 25th, 2012. A number of pump
manufacturers from various clusters in Gujarat participated
in the event. The presentations and discussions focused
on issues related to BIS standards and BEE Star Labels for
promoting energy efﬁcient pumpsets. The major conclusions
are summarized below.

•

•
•
•

•

•

The BIS licensing procedure could be modiﬁed and a
cluster-based approach could be adopted to make it
more attractive for micro-scale units.
BIS standards can also have speciﬁcations for materials.
The pump should be subject to a range of tests for award
of BIS license and BEE Star Label
Interest in energy efﬁcient pump-sets could be generated
by organizing state- level ‘energy efﬁciency bench mark
competitions’.
The capacities of major pumpset users (farmers and
industries) should be strengthened on selection and
installation of energy efﬁcient pumpsets
Government procurement schemes for pumpsets should
be based on return on investment (ROI) criteria rather
than lowest capital cost.

UPCOMING NATIONAL SUMMIT ON ENERGY EFFICIENCY IN MSMES
15–16 JUNE
NEW DELHI

TERI in association with BEE and SDC is organizing a ﬁrst-of-its-kind National Summit on ‘Energy
Efﬁciency in MSMEs’. The Summit will bring together all stakeholders, viz. bilateral/multilateral
agencies, government agencies, ﬁnancial institutions, academic/R&D organizations and industries
on a common platform to discuss and deliberate on strategies to promote energy efﬁciency in this
important sector. About 200 delegates are expected to take part in the Summit.
The deliberations at the Summit will be anchored around the concerns expressed by the
‘voices from the ground’, i.e. industry representatives, ofﬁce bearers of cluster/national level
industry associations, technology suppliers and local consultants. These insights captured from
the ‘ground’ will provide direction for evolving suitable energy efﬁcient technological solutions as
well as developing effective policies and ﬁnancing schemes for their accelerated adoption. The
outcome of the Summit will therefore be a set of strategies which would guide the formulation
of suitable policies/programs by government and donor agencies for the promotion of energy
efﬁciency in the MSME sector.
THERE IS NO PARTICIPATION FEE FOR ATTENDING THE SUMMIT
Please contact the SAMEEEKSHA Secretariat for registration
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ABOUT SAMEEEKSHA

ABOUT TERI

SAMEEEKSHA is a collaborative platform
aimed at pooling the knowledge and synergizing
the efforts of various organizations and
institutions—Indian and international, public
and private—that are working towards the
common goal of facilitating the development of
the small and medium enterprise (SME) sector
in India, through the promotion and adoption
of clean, energy-efficient technologies and
practices.
SAMEEEKSHA provides a unique forum
where industry may interface with funding
agencies, research and development (R&D)
institutions, technology development specialists,
government bodies, training institutes, and
academia to facilitate this process.

A dynamic and flexible not-for-profit
organization with a global vision and a local
focus, TERI is deeply committed to every aspect
of sustainable development. From providing
environment friendly solutions to rural energy
problems to tackling issues of global climate
change across many continents and advancing
solutions to growing urban transport and air
pollution problems, TERI’s activities range from
formulating local and national level strategies to
suggesting global solutions to critical energy and
environmental issues.
With staff of over 900 employees drawn from
diverse disciplines, the institute’s work is
supported by ministries and departments of the
government, various bilateral and multilateral
organizations, and corporations of repute.

VISION OF SAMEEEKSHA
SAMEEEKSHA envisages a robust and competitive
SME sector built on strong foundations of knowledge and
capabilities in the development, application and promotion of
energy-efficient and environment-friendly technologies.
FOR MORE DETAILS, PLEASE CONTACT
Mr Upinder Singh Dhingra
Secretary – SAMEEEKSHA
Industrial Energy Efﬁciency Division, TERI, Darbari Seth Block
IHC Complex, Lodhi Road, New Delhi – 110 003, India
Tel: +91 11 2468 2100, 2468 2111, Fax: +91 11 2468 2144, 2468 2145
Email: upinder.dhingra@teri.res.in

