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1. Introduction 

Burnt bricks are and will be the most popular building material in India despite the 

availability of alternate material choices. The Indian brick industry is large second 

only to China in terms of production. However it is highly unorganized and comprised 

of small scale production units. Authorized units range of over 100,000 with an equal 

amount of unauthorized units. However no definite figure can be estimated since no 

study has yet been conducted on the same. Brick units are generally organized in 

clusters spread across rural and peri-urban areas in the country. As stated in UNDP’s 

‘Green Bricks’, 2009, an estimated 140 billion bricks are produced each year in order 

to match the annual growth in the construction sector. 

Brick making technologies have not changed much over the past 100 years. 

Conventional firings technologies account for majority of the brick production. 70 per 

cent of the total brick produced comes from Bulls Trench type of kilns, whereas the 

rest are from very small scale intermittent kilns e.g. scove or scotch clamps. These 

conventional brick making practices are highly energy inefficient and polluting 

consuming an alarming amount of natural resources including coal and wood.  

Current production technologies are also very resource intensive in terms of both 

natural resources like soil as well as human resource i.e. labour. 140 billion bricks 

produced per year consume 24 million tonnes of coal and the total carbon dioxide 

emission from brick production is estimated at 41.6 million tonnes, which accounts for 

4.5 per cent of the total greenhouse gas emissions from India1.  

In India, sustainable production practices in the brick sector are available. However 

they are confined to a few Research Laboratories and Institutions which are always 

out of bounds for the “common entrepreneurs” in terms of affordability and 

accessibility. New technology solutions (Eco Kilns, fly ash, concrete blocks, high 

draught kilns etc) have been demonstrated only on a limited scale; with claims of the 
new kilns being largely unproven except in some specific circumstances.  There is an 

urgent need to create large scale awareness to achieve large scale and positive 

environmental impact in the brick making clusters.   

This study seeks to understand the brick ecosystem in the state of Orissa. It explores 

the trends in the sector and highlights opportunities for change keeping in mind state 

priorities.  

                                                 

1 UNDP, 2009. Green Bricks. http://www.undp.org.in/sites/default/fi les/climate_pdf/11.pdf  
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2. Objectives 

 To establish a baseline for the brick sector with respect to resources (soil, 
coal, waste), environment and investment  

 To plot trends and future opportunities for the sector. 

3. Research Methodology 

The study attempts to create a baseline for the brick industry in Orissa. It is designed 

in a cluster approach.  

3.1. Study area 

Orissa was chosen, as it is one of the pioneering states where pilot demonstrations 

of Eco-kilns have been successfully taken up. The state has emerged as a national 

hub for thermal power with a proposed capacity installation of over 20,000 MW in the 

medium term involving an investment of over Rs.80, 000 crore. Being one of the steel 

producing states, Orissa also offers huge waste coal utilization opportunities. With a 

view to making the current industrialization process sustainable, maximum emphasis 

is being laid on sound environment management practices.  

In terms of housing shortage scenario, rural Orissa alone is short of 0.66 million units 

(for the year 2007)2. Presently Orissa has only 231 registered small scale brick kilns 

with almost half of them situated in Bhubaneswar. The gap between demand and 

capacity to 

supply building 

materials is 

vast and 

increasing with 

time. In view of 

a prohibitory 

order of 

Ministry of 

Environment 

and Forests, 

about 130 

moving 

                                                 

2 Census of India 2001, 

Figure 1 : Orissa Map with clusters highlighted 
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chimney brick kilns are being replaced with fixed chimney kilns3. 

The study was directed in the clusters (Figure 1) of Sambalpur-Jharsuguda-

Sundergarh, Jajpur-Kendrappa-Paradip and Cuttack-Bhubaneswar. The three 

clusters are industrial hubs with huge investment committed by almost all the 

industrial houses of India. The above area also produces a huge amount of 

carbonaceous industrial wastes suitable for use in brick making. They have a large 

potential of construction and resultant heavy demand of fired bricks.  

3.2. Process 

The research methodology adopted has been qualitative in nature. The key 

stakeholders interviewed were: 

 Entrepreneurs : Flyash, VSBK, FCK4, Clamps, etc 

 Government officials : Department of Industries, KVIC, KVIB,DIC, NABARD 

 Banks 

Semi structured interviews were conducted with each of the stakeholder groups to 

understand their perception on the structure and functioning of the sector. The data 

collection was primarily focused in the Sambalpur-Jharsuguda-Sundergarh via field 

surveys and interviews. Interviews in the other clusters were used to validate this 

information and develop trends on a state level.  

 
Figure 2 : Brick Clamp in Balangir, Orissa 

Photo Credit: Manjeet Kumar 

                                                 

3 Orissa State Pollution Control Board 
4 VSBK – Vertical Shaft Brick Kiln, FCK – Fixed Chimney Bull Trench Kiln 
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4. Observations and Analysis 

4.1. Brick Kilns 

Field surveys and interviews reveal that there are about 775 brick kilns in the cluster 

of Jharsuguda-Sambalpur-Sundergarh. Most of the kilns are informal having no 

industrial records with the District Industries Centre. Types of kilns include 

conventional technologies e.g. clamps, both MCBTKs5 and FCKs. Existence of 

cleaner brick production technologies like VSBK and Flyash units are also present. 

The total brick production per season is pegged at around 58,80,00,000 bricks.  

 
Figure 3 : Percentage Break up of total number of Kilns based on Kiln type 

As seen in Figure 3 clamps form the largest part of the pie. Clamps are set up with 

minimal investments. Their production capacities range from 2.5 to 5 lakhs bricks per 

season and require a small amount of land and labour. Some of these are set up for 

personal consumption for just one season.  

Though majority of the units are clamps, most of the brick production is sourced from 

FCKs (Figure 4).  Clamps contribute to about 1/4th of the total production, with the 

last 1/4th comprising of an assortment of bricks from VSBKs, MCBTKs as well as 

flyash bricks. 

                                                 

5 Moving Chimney Bull Trench Kilns 
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Figure 4 : Percentage Break up of brick production based on Kiln type 

Of the total 775 brick kilns, about 3 % or 25 brick kilns were set up in the last year 

(2010-2011). This contributed to about 6% of the total brick production i.e. 

~3,67,00,000  bricks. Of this production, ~1,62,00,000 bricks or 44% is accounted for 

by cleaner brick production technologies (Figure 5). These include VSBKs and 

Flyash units.  

 
Figure 5 : Percentage Breakup of brick production from clean kilns in the past year 

4.2. Energy and Emissions 

The main source of energy for firing bricks is coal. Coal is abundant and easily 

available in Orissa. Primary coal blocks are Jharsuguda and Angul-Talcher belt 

(Figure 6). Most of the coal is used in power generation and steel industry. The left 

over inferior variety finds its way to the brick production. They are mostly F grade 

with calorific value ranging between 3500-4500 Kcal/kg. Thus the average coal 

consumption in Orissa is more compared to other states where good quality coal is 

used for brick manufacturing.  
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In the surveyed cluster of Jharsuguda-Sambalpur-Sundergarh, cumulatively 130,000 

tonnes of coal is consumed per 

annum having an energy 

consumption of 2.17 billion MJ 

per annum. 

Figure 7 highlights the 

comparison between the 

different kiln types on the basis 

of coal consumed against brick 

production. VSBKs are one of 

the most energy efficient 

options available.  

 
Figure 7 : Kiln wise coal consumption as against production capacities 

The burning of coal in the kilns also results in air pollution. The major pollutants are 

CO2 (GHG), SPM (suspended particulate matter), SOx and NOx.  The emission 

calculations are based on the emission load factor6, based on the fuel consumption. 

In this case the fuel used is coal. Using the IPCC CO2 emission factor7, CO2 

                                                 

6 Emission load = fuel consumption * emission load factor (emission coefficient) 
7 For Bituminous coal 

Figure 6 : Coal availability in India 
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emissions from the cluster are to the tune of 208,800 tonnes CO2e. SPM and NOx 

emissions from the sector are 6 and 7 tonnes per day respectively, while the SOx 

emissions are 18 tonnes per day, in accordance with emission factors decided by the 

Forest and Environment Department, Orissa8. 

4.3. Waste 

One of the major concerns in the brick industry is the use of fertile soil. There is a 

direct competition between agriculture and brick making. The use of industrial waste 

helps reduce the soil component of bricks. In addition it helps deal with the 

burgeoning waste management problem being faced by the industrial belts in the 

state. Due to the carbon content of these industrial wastes, they also act like internal 

fuel enabling better and more homogenous burning from the insides of the brick as 

well.  

The most commongly available waste suited to this purpose, is the waste from 

Sponge Iron factories i.e. Dolo Char. There are about 70 Sponge Iron units in the 

selected cluster [Jharsuguda (13), Sambalpur (10), Rourkela (47)] with a cumulative 

capacity of over 16,000 TPD9. The waste generated per day amounts to about 40 per 

cent of this product i.e. 6350 TPD. 

The current utilization of sponge iron waste in the brick sector is negligible. The 

baseline for the waste is dumping it. Use of waste in brick making provides a 

productive use for it. Bricks can use 7 per cent sponge iron waste by weight as 

internal fuel. With average brick weights ranging between 2.6 – 3 kgs, less than 20 

days of waste would be required to meet the demand for the annual brick production 

in the cluster if the practice of using internal fuel was adopted.. This highlights the 

immense potential this resource has, without compromising on the use of the waste 

for other productive uses as discovered and adopted. The advantage of using the 

waste as internal fuel is that it is neutral to the firing type / kiln. It can be used in all 

types of kiln i.e. FCKs, clamps,VSBKs, etc.  

4.4. Investment  

A key component of any industry is the investment into the industry. The brick 

industry being unorganized and scattered, it is difficult to calculate the amount of 

                                                 

8 Environmental Management Plan (EMP) For Bhubaneswar 
9 Tonnes per Day 
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investment pumped into the sector. The following section presents an estimation of 

the investments in the sector over the last year based on consultations with KVIC 

officials in the state.  

 
Figure 8 : Share of funds diverted to Construction units 

The brick sector falls under the MSME10. The VSBKs and Flyash units fall under the 

micro requiring investments upto `25 lakhs.  This also entitles them to avail of 

government subsidies for MSMEs. One of the most commonly availed subsidies is 

the PMEGP11 of the Ministry of MSME. The scheme offers a 20-35% subsidy to 

entrepreneurs depending on their gender and location. The highest bracket of 35% 

subsidy is for women from rural areas looking to set up an enterprise. The subsidy is 

disbursed through the District Industrial Centre (DIC), Khadi and Village Industrial 

Commission (KVIC) and Khadi and Village Industrial Board (KVIB). The KVIC is the 

nodal agency for the PMEGP.  

The brick sector falls under KVIC’s Category of Mineral Based Industries. This also 

includes industries like jewelry and ceramics among other construction material. For 

the last year i.e. 2010-2011, the total subsidy disbursed under this category was 

`858.48 lakhs that enabled the setting up of 276 units. Construction Material 

accounts for about 80% or `686 lakhs of this amount.  

Clean Building Material like Flyash units and VSBKs are less than 1/3rd of the total 

construction budget. A rough estimate of the subsidy that goes out to clean building 

material is `200 lakhs financing about 65 units. Given that the subsidy forms 20-25% 

of the investment, the total investment in the sector is about `800 lakhs. The 

remaining `600 lakhs comes from debt investments, as subsidies are given only to 

entrepreneurs who have secured loans.  

                                                 

10 Micro Small Medium Enterprises 
11 Prime Minister’s Employment Generation Programme 
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However based on discussions with entrepreneurs during field visits, it was 

discovered that not many opt for loans and subsides due to the large amounts of 

paper work involved and the lack of awareness about schemes. This amount of `800 

lakhs could be 2-3 times higher taking into account the equity investments in the 

sector especially for upcoming flyash units around industrial belts. 

4.5. Trends and Opportunities 

The trends in the brick sector based on discussions with existing entrepreneurs and 

field visits have been highlighted below.  

An accelerated uptake of Flyash units was observed in all three clusters. The 

fastest uptake was seen in the Jajpur cluster, where over 20 flyash units have come 

up in the last year or so. Many of these have been set up even without subsidies with 

equity or debt investments due to the low capital costs involved.  The easy availability 

of flyash and the lack of red bricks being produced locally have given a boost to the 

industry. In other clusters, entrepreneurs are setting up flyash units on availing 

subsidies under the PMEGP. In comparison there has been observed a slower or 

more or less stabilized uptake of FCKs.  

Besides flyash, the potential of utilization of industrial waste is also very high in 

the state. A large amount of waste is generated due to the large number of sponge 

iron units, especially in the Jharsuguda cluster (also others). Use of this waste in 

green brick making, reduces coal consumption and hence improves margins. There 

are barely a handful of entrepreneurs using this waste, but those who are have 

reported better energy efficiency without compromising on quality of bricks. However 

in order to utilize this waste, semi mechanization needs to be introduced.  Pug mills 

are required to mix the waste into the soil to avoid manual mixing12. Brick moulding 

machines are required to mould good quality bricks that can withstand stresses 

during loading and unloading and reduce breakages. 

VSBKs are perceived as an energy efficient technology by entrepreneurs who 

have been using it. This is attributed mainly to the fact that the coal consumption is 

much lower in these kilns. In spite of the popularity it enjoys among existing 

entrepreneurs, the uptake among new entrepreneurs is not very high. This in part 

                                                 

12 Manual mixing is avoided as results are not as homogenous as pug mills. Also the waste is abrasive 
and will cause harm to the labour on prolonged exposure. 
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could be due to lack of awareness as well as the high initial investment that goes in 

order to construct the shafts. 

However, due to increasing coal prices, entrepreneurs are getting progressively 
lower margins from FCKs year after year. Among those entrepreneurs, who have 

both a VSBK as well as a FCK, this distinction is even starker. In the Jharsuguda 

cluster, one of the entrepreneurs interviewed has withheld selling FCK bricks till off 

season i.e. till prices increase just so that he could break even. Selling at the lower 

peak season13 prices would mean a huge loss to him. Use of waste as internal fuel 

helps alleviate the high coal burden. 

Another issue being faced by entrepreneurs 

is decreased availability of labour. Skilled 

labour is required for moulding green bricks. 

They are not always local, managed by a 

contractor and have to be paid in advance. 

Clamps require a handful of them as 

compared to VSBKs and FCKs who require 

more hands due to larger capacities. Clamp owners lure moulders away with higher 

wages. At the numbers required by the other kilns, these higher wages become 

financially unviable. Also kilns owners lose `6-10 lakhs each year on account of 

promised labour who never turn up. Semi mechanization helps tackle this issue also. 

The operations wherein mechanization can be easily introduced without rendering 

labour unemployed includes, green brick mix preparation (pug mills / mixers), green 

brick moulding (moulding machines), loading and unloading (hydraulic systems) The 

number of entrepreneurs moving towards moulding machines is increasing.  

Thus the high potential opportunities identified for the state are: 

 Promoting Flyash Units around industrial belts 

 Promoting VSBKs for production of red bricks 

 Waste Utilization in green brick making especially in industrial belts 

 Semi Mechanization of brick kilns especially for green brick making and 
loading-unloading operations.  

                                                 

13 Season refers to brick production season 

 775 brick kilns in the cluster 

Annually: 

 ~588 million bricks per year 

 ~130,000t coal used per year 

 ~208,800 m tCO2 emissions 
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5. Conclusion 

This baseline is indicative of the brick sector in Orissa, with a focus on the 

Jharsuguda cluster. This baseline has been developed based on field surveys and 

consultations with key stakeholders in the brick sector in Orissa. The quantitative and 

qualitative data has been collated and analysed to be presented above. The key 

highlights of the sector are : 

 Clamps form the largest number of kilns in the cluster 

 Majority of the bricks come from FCKs 

 44% of the new production comes from cleaner brick production technologies 

 VSBKs are more energy efficient than conventional firing technologies 

Certain trends identified based on interviews, field surveys and discussions are: 

 Accelerated uptake of Flyash units as compared to Slower uptake of FCKs 

 VSBKs perceived as 
energy efficient 
technology 

 Progressively lower 
margins from FCKs 
every year 

 Decreased 
availability of labour 

 Initiation of Semi-
mechanization 
among 
entrepreneurs  

6.  Way Forward 

The brick sector is set to grow 

in the background of increasing urbanization in the state. The current status of the 

brick sector is not environment or people friendly. However there is scope for change 

to better practices for people, planet and productivity. The high potential opportunities 

identified for the state are: 

 Promoting Flyash Units around industrial belts 

 Promoting VSBKs for production of red bricks 

 Waste Utilization in green brick making 

 Semi Mechanization of brick kilns especially for green brick making and 
loading-unloading operations. 

Figure 9: Flyash unit in Jajpur, Orissa 
Photo Credit: Kriti Nagrath 



 

                                                                                                                  

 

 

 

 

 

 

 

 

 

 

 

 

 

 


