
Resource Efficiency in Brick Production
Construction sector is a crucial component of 

India's development path. It contributed to 8.2% of 
1the Gross Domestic Product (GDP), in 2011-12 . 

Clay fired bricks form the backbone of the 

construction industry. India is estimated to have 

over 1,50,000 brick kilns producing the annual 
2demand 200 billion bricks per year . It is the second 

largest producer in the world after China. The 

production is slated to increase in the future due to 

increasing urbanization, housing shortage and 

reconstruction due to climatic events.

Brick production in India takes place using century 

old production methods, involving manual and 

inefficient methods of clay preparation, hand 

moulding and firing. About 70% of brick production 

takes place in the Indo-Gangetic plains using Fixed 

Chimney Bull’s Trench Kiln (FC-BTK) technology. In 

peninsular India, the majority of brick production is 

through clamp kilns and BTKs. The main fuel used is 

coal and biomass. 

Fertile top soil is used for the production of bricks. It 

is estimated that the brick industry consumes 

around 350 million tonnes of good quality soil 

September 2014

every year . Increased urbanisation leading to an 

excessive exploitation of top soil for construction 

purposes has lead to an increased mining activity of 

raw materials for brick production. As a result the 

productivity of land decreases.  

In addition mines have a limited lifetime which is 

determined by the size and quality of the mineral 

deposit being extracted. Mines are sometimes 

closed when the price of commodities drop, making 

the mine uneconomical to operate. Abandoned 

mines may be dangerous to handle without proper 

knowledge. No statistical or general information is 

available about the fate of abandoned mining areas 

in our country. However, the soil and coal mined out 

areas can be used for pisciculture, agriculture, 

mushroom cultivation, sericulture, floriculture, 

storage and resort development. Central Mining 

Research Institute has successfully grown oyster 

mushrooms in laboratory under nearly simulated 

conditions of abandoned underground coal mines. 

Some legislative and administrative steps may also 

have to be taken to popularise the use of abandoned 

mines. 
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However, there are also various cleaner technology options available that 

can reduce the pressure on soil .These include 

Vertical Shaft Brick Kiln Technology 

The Vertical Shaft Brick Kiln (VSBK) is an environment friendly and energy 

efficient technology for fired clay brick production. It is an economically 

viable alternative means to produce quality bricks for all scales of brick 

production. The VSBK economises on fuel costs, with savings of between 

30 to 50% when compared with other common brick firing technologies. 

The utilisation of waste materials (e.g. boiler ash, sponge iron waste, 

bottom ash from thermal power plants, rice husk ash and other carbon 

bearing wastes) reduces the soil consumption. Soil consumption is also 

greatly reduced due to lower breakage.

 Hollow/Perforated Brick Technology

Clay hollow blocks are an innovation in the construction industry. The 

weight of hollow block is lesser than the solid block of same size and has 

excellent thermal and sound insulation. A reduction of up to 40% in the 

material use is possible while going for perforated/hollow bricks instead of 

solid bricks. Perforated/hollow products require less energy for firing and 

produce less pollution per unit. Using hollow blocks can also save 

significantly in construction in the structural cost.

Fly Ash Brick Technology

Fly ash collected from electrostatic precipitators (ESP) or silos of thermal 

power plants in dry state can be used as raw material for brick production. A 

typical fly ash unit has a daily production capacity of 8000-15000 bricks per 

shift of 8 hours. This technology is economical and environment friendly as 

it does not utilise any fertile top soil. Because soil has been replaced by fly 

ash which was accounted as wastes once but it comes in use of brick making 

and act as an asset. There is no emission of greenhouse gases during 

production. The use of fly ash bricks in construction has been successfully 

demonstrated in the country. Even though such resource intensive 

technologies exist their usage remains marginal. It is essential to 

mainstream these technologies to substantially reduce the impact of brick 

sector on natural resources.
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2  Maithel et al. (2012), Brick Kilns Performance Assessment and Roadmap for Cleaner Brick Production in India.
3  Based on calculation by DA. 
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 Ministry of Finance (2013), Economic survey 2012-13, New Delhi, Ministry of Finance, Government of India.

DA (2012), Status of Brick Sector In The State of Bihar- A Baseline Study.

4Bihar Brick Industry Scenario 

• Around 6000 registered brick manufacturing 
units produce approximately 18 billion bricks 
per year.

• Technology used for brick production is mainly 
Fixed Chimney Bull Trench Kiln (FC-BTKs).

• 30 million tonnes of top soil is lost every year 
for producing bricks.

• Consumes around 2-4 million tonnes of coal 
thereby releasing around 4-6 million tonnes of 
CO  every year.2

VSBK Technology



Soil mining curbs put brakes on road 
projects worth over Rs 50,000 crore

Dr. Soumen Maity, Kriti Nagrath, D. Varsha, Astha Singh

Mining Royalty in the Brick Sector

Annual Soil Saving by
Fly Ash Brick Units in Bihar

The Indian Express, New Delhi, 2 January 2013

A court-ordered clampdown on mining sand, soil and gravel is beginning to hurt 
the construction business and infrastructure projects such as roads and highways. 
According to industry estimates, at least 70 highway projects estimated to be 
worth over Rs 50,000 crore are stuck due to delays in Ministry of Environment and 
Forests (MoEF) clearances that have been made mandatory to mine common soil, 
resulting in developers not being able to start basic foundation work.

The impact of last year’s Supreme Court order making environmental impact 
assessment (EIA) compulsory for mining “minor minerals”, including sand, gravel, 
clay, marble and stones, irrespective of the size of the lease area, is taking a pan-
India hue.

Bihar and Karnataka are among the worst hit in terms of work on road sections 
being held up. In Punjab, the restriction on quarrying earth has led to a spike in 
brick prices, even as traders are reportedly trying to import sand from Pakistan in a 
desperate bid to overcome shortages.

In Kerala, industry bodies such as the Registered Crusher Owners Association have 
approached the apex court seeking a state-specific exemption while the Andhra 
Pradesh government has imposed a new allotment system of sand mining leases 
through a lottery.

Before the Supreme Court order, only mining of major minerals needed the EIA 
under the Environment Protection Act of 1986. The Mines and Minerals 
(Development & Regulation) Act of 1957 empowers state governments to make 
rules for minor minerals. But the February 27, 2012 SC order stipulated that leases 
of minor minerals, including their renewal for an area of less than 5 hectares, can 
be granted by states only after getting MoEF clearances.

“The biggest problem in the whole mining ban is because of common soil being 
brought under minor minerals, even getting soil to give foundation to various road 
projects has become a big problem,” said M Murali, director-general, National 
Highways Builders Federation.

In partial relief to the sector, the MoEF last week announced a relaxation of norms 
for road projects, where the permission to mine soil will come bundled with the 
overall environment clearance for the project.

Soil is a minor mineral mined for brick production; therefore the 

Government takes royalty on soil mining. If the brick kiln owner/ brick earth 

remover defaults in the payment of the royalty, he shall not be authorised to 

carry on his business. Royalty is decided on the basis of compounding of the 

capacity of brick kilns in urban and rural areas. Currently, the mining royalty 

is limited to only two technologies i.e. Fixed Chimney Kilns (FCK) and Bangla 

Bhatta (Clamps). It does not have a provision for any incentive for new 

technologies such as the Vertical Shaft Brick Kiln (VSBK) that has a lower 

brick production capacity or Hollow brick making which uses less soil as 

compared to solid bricks. 

The Inter-Departmental Task Force on Cleaner Brick Production Technology 

in Bihar suggested rationalising the mining royalty structure on the basis of 

production capacity and soil usage of different brick production 

technologies. A two shaft VSBK has a maximum production capacity of 18 

lakh bricks per annum. However, the entrepreneurs operating it have to pay 

a higher mining royalty equivalent to a production of 35 lakh bricks. This 

discourages them from setting upto cleaner brick production units. 

Similarly, hollow bricks have only about 75% of the volume of solid bricks. 

Thus the soil consumption is reduced by almost 25%. The current mining 

royalty does not account for this deviation. Also there are no clear directions 

on mining royalty for fly ash bricks being produced, which do not use soil at 

all.

Revisions in the royalty structure to account for this variability will help in not 

only preserving the natural resource base of Bihar but is expected to bring 

down drastically the environmental degradation caused by existing brick 

technologies. incentivising the  entrepreneurs will also encourages them to 

adopt aliance and resource efficient technologies. 
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The Vertical Shaft Brick Kiln Technology (VSBK) 

developed in China in 1970S is an energy efficient, 

environment friendly and economically viable 

alternative means to produce quality bricks. It was 

introduced in India in 1995  due to the effort of 

Development Alternatives with the support of Swiss 

Agency for Development and Cooperation (SDC). 

The VSBK consists of one or more shafts located 

within brick structure. Rectangular arrays of dried 

green bricks and crushed fuel (coal) are carefully 

stacked into the batches, which are loaded into the 

shaft from the top and finally batches of fired clay 

bricks are removed from the bottom end. During this 

process, batches of bricks pass through preheating, 

firing and cooling zones before they are unloaded. 

The VSBK technology economizes on fuel costs, with 

savings of between 30 to 50% when compared with 

In India minerals are classified into two groups, namely Major minerals and Minor 

minerals. Amongst these two groups minor minerals have been defined under Mines 

and Minerals Regulation and Development Act, 1957. Under this act brick earth has 

been identified as a minor mineral.

The brick sector in India, although unorganized, is tremendous in size and spread. Clay 

fired bricks form the backbone of the construction industry which is valued at 
1approximately US$ 70.8 billion . It is continuously expanding on account of a rapid 

increase in demand for bricks in infrastructure and housing industries. The country has 

the world's second largest brick manufacturing industry after China. The employment-

generating brick industry is one of the most promising opportunities for India to achieve 
thlow-carbon inclusive growth during the 12  plan period. 

Brick units depend on soil as the major raw material. They require a lease from the 

Mines Department to mine soil. Bricks are a major contributor to revenue earned by the 

Mines and Geology Department, Government of Bihar. In the year 2012-13, the 

revenue earned from bricks, including mining royalty on brick earth was estimated to be 
2Rs. 3742.42 lakhs, i.e. approximately 7.5% of the total revenue .

When a lease is granted, dead rent or royalty is charged. Mineral receipts comprise 

mainly royalty, dead rent, surface rent, application fee for lease/ permit/ prospecting 

license, fines and penalties, interest for belated payment of dues, etc.

• Royalty: Payment of tax to the Government for the mineral right for the privilege 

granted for mining and producing/ dispatching of minerals.

• Dead rent: Rent paid when mine is temporarily closed at the rate prescribed as per 

minor mineral extraction rules in case of minor minerals.

• Surface rent: Rent paid by the lessee for surface area used by him for the purpose of 

mining operations.

• Penalties: Fines charged by the Mines Department to avoid late payment of mineral 

dues. Penalty charged is double the dead rent. 

Vertical Shaft Brick Kiln Technology

The conventional practices of red brick production including 

FCKs have massive environmental implications. They utilise 

large quantities of fertile top soil and coal. With brick demand 

slated to increase due to housing shortage and urbanisation, 

more brick kilns will come up in the state. Fly ash bricks are a 

suitable alternative to red brick production, as they save on 

soil and coal. Realizing the potential for these bricks, 

increasing number of entrepreneurs are setting up fly ash 

units in Bihar.

Abhimanyu Singh is one such pioneering entrepreneur. He got 

the idea of setting up a fly ash brick unit after a visit to 

Bangalore, where he saw a building made of fly ash bricks. 

After gathering information on these bricks, he understood 

their environmental benefits. He also saw this as a lucrative 

business opportunity. On his return, he set up his fly ash brick 

unit in Bihta, Patna in 2013. The brick unit has an annual rated 

capacity of 30 lakh bricks. He sources fly ash from NTPC 

Kahalgaon in a closed container. Currently, private builders are 

the major buyers of the fly ash bricks produced by this unit.

Mining in the Brick Sector
ENTREPRENEUR
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Om Sai Enterprises, Bihta, Bihar

other common brick firing technologies such as 

clamps or movable chimney Bull's Trench kilns. VSBK 

fired bricks are produced at a faster rate and can be 

sold within two days of unloading of bricks. It also 

requires less space for kiln structure with minimum 

maintenance requirements. 

The production capacity of VSBK depends on the 

number of shafts in operation and the area of the 

cross-section of shaft, e.g two shaft VSBK  produces 

Well-designed loading and unloading system controls 

the breakage within 2-3% of the production and also 

ensure uniform size, sharp edges and corners. More 
stthan 90% of the bricks produced belong to 1  grade; 

nd rdwhere as in a Bull’s Trench Kiln (BTK) 2  and 3  grade 

brick are produced in significant quantity. Therefore, 

as breakage reduces it significantly reduces the 

overall soil wastage as compared to BTK.

18 lakhs per annum compared to Bull’s Trench Kiln 

(BTK) at 35 lakhs bricks per annum. 

Use of carbonaceous waste materials (Internal fuel) 
like coal powder, rice husk, bagasse, boiler ash etc. in 
green bricks will reduces both external fuel 
consumption, resulting in energy savings and also 
improves upon the environmental emissions and soil 
consumption. This technology conserves the natural 
resources by replacing 40% of soil by compatible 
waste materials.

Use of good quality agricultural soil in large quantities 
for brick making is directly affecting the productivity 
of land, thereby hampering the food security of the 
whole country. It is estimated that the brick industry 
consumes around 350 million tonnes of good quality 
soil every year. Therefore lesser soil consumption 
technology like VSBK should be used for reducing the 
pressure on soil.

1  Global Construction 2020
2  www.mines.bih.nic.in



Artisanal Brick Kiln in Peru, South America

In Peru, artisanal brick makers in the region use fuel like that has a high 

environmental impact and low energy efficiency, (Wood, tires and 

plastics), thus, significant contributing to air pollution, deforestation 

and water quality. These kiln are mostly informal and not included in 

social, economic or environmental policies. They roughly produce 

between 30% - 50% of national brick production. In 2009, a study of 

artisan brick producers in the surroundings of main cities of Peru 

showed that in these locations there are 1548 artisan enterprises.

The EELA (Enter the Energy efficiency in artisanal brick kilns in Latin 

America) program which started from 2010, aims to reduce the carbon 

footprint of traditional brick making, while improving the businesses of 

local artisans. EELA teaches brick makers how to use energy efficient 

brick kilns, and how to use better, cleaner fuels to fire bricks, helping to 

create a better product for their market.

Starting with a pilot in San Jerónimo, Cusco, they installed new 

improved kilns to generate CO  emission reductions of almost 50%.2

The consumption of fuel in traditional kilns is between 6 to 17  MJ/kg of 

ceramic produced while the fuel consumption of the improved kiln is on 

average 3 MJ /kg of ceramic produced. This can be lowered even more if 

the brick producers incorporate good and sustainable practices in their 

production processes. The testing and validation of the improved kiln 

has also proved that the new technology can help each brick producer 

reduce approximately 100 tonnes CO  per year.2

The activity will generate multiple sustainable development benefits 

for the brick producers and surrounding communities. This includes 

improvement and strengthening of the business model of the brick 

producers and implement internal accounting systems.

Eco-Talk
Man has only a thin layer of soil between himself and starvation. The soil is 

the great connector of our lives, the source and destination of all. The Nation 

that destroys its soil destroys itself. The fate of the soil system depends on 

society's willingness to intervene in the market place, and to forego some of 

the short-term benefits that accrue from 'mining' the soil so that soil quality 

and fertility can be maintained over the longer term.

Eugene Odum (1993) Ecology and our endangered life-support systems. p.143

The Ministry of Environment and Forests (MoEF) and Climate Change have 

finally regulated mining of sand, gravel, brick-earth, and mud mostly used in 

construction. Their indiscriminate mining has caused extensive damage to the 

environment. Brick-earth mining and soil excavation have ruined fertile land. 

MoEF was granted absolute authority by the Apex Court to grant and renew 

lease for mining minor minerals in area less than 5 hectares (ha).Under this 

MoEF sent office memorandums to state government asking them to regulate 

mining of minor minerals.

http://www.downtoearth.org.in/content/minor-no-more

Mining is essentially a destructive development activity where 

ecology suffers at the altar of economy. Scientific mining 

operations accompanied by ecological restoration and 

regeneration of mined wastelands and judicious use of geological 

resources, with search for eco-friendly substitutes and alternatives 

must provide sensational revelation to the impact of mining on 

human ecosystem.

Surender Singh Chauhan, 2010, http://www.ijset.net/vol/ijset-3.pdf

The  national Green Tribunal on August 5, 2013 has restrained 

mining activities over riverbeds throughout the country without 

environmental clearance.

Times of India, August 7, 2014
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