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Draft Approach Paper on Market for resource efficient brick 

products 

 

Creating a market for better quality and resource efficient bricks such as 

perforated or hollow clay fired products is an essential requirement for 

transforming the Indian brick industry and demonstrate that they can deliver 

building material products that conserve energy and resources. A multi-pronged 

approach to engage all stakeholders in a holistic manner is necessary for 

addressing the barriers to market development of resource efficient brick 

products in India.  

 

A draft approach paper on developing strategies for promotion of REBs in India 

is presented for your review and comments. The paper discusses the need for 

‚resource efficient bricks‛ (REBs) in the present brick industry set-up, 

technologies available for the production of REBs and the barriers for technology 

adoption and the future for REB production in India. 

 

 Please send your comments to: nvasu@teri.res.in  
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AApppprrooaacchh  ppaappeerr  oonn  MMaarrkkeett  ffoorr  rreessoouurrccee  

eeffffiicciieenntt  bbrriicckk  pprroodduuccttss    

1.0 Introduction to the brick sector in India 

The development of physical infrastructure in the country and, consequently, the 

construction sector has been in focus during the last decade. The increasing 

significance of construction activities in the growth of the economy was also evident 
since implementation of the Tenth Plan (Planning Commission, 2008) with areas such 

as transportation, irrigation, housing, urban development, and civil aviation having 

received greater importance. The construction industry also has major linkages with 
the building material manufacturing industry. 

 

The Planning Commission has targeted a GDP growth rate of 7.4% upto 2015 and 
infrastructure growth has been identified as one of the major vehicle of growth, to 

achieve this target (CIDC, 2005-06). Growing economies, population growth and rapid 

urbanization have caused a boom in construction activities in developing countries. 
There is a strong correlation between these three factors and demand for building 

materials. The demand of building materials has been stimulated not only by the 

growth of infrastructure and urban buildings but also higher demand for housing for 
people at large.   

 

A consequence of all these factors is a rapidly growing demand for building materials 

such as cement and bricks. The projected demand (McKinsey 2009) of total floor space 
in India both in the commercial and residential sectors invariably points out the 

increasing usage of bricks, as depicted in Figure 1.1 

The large demand for bricks in urban centres has resulted in mushrooming of brick 

kiln clusters at the outskirts of major towns and cities. It is estimated that about 1000 
billion fired clay bricks are made every year in the developing countries of Asia (U. 

Heierli & S Maithel, 2008). Box 1 presents the fact sheet of the Indian brick industry, 

which is the second largest producer of bricks in the world after China. The brick 
production in India is estimated at 140 billion bricks, consuming 24 million tonnes of 

coal along with huge quantity of biomass fuels. The total CO2 emissions are estimated 

Fig 1.1. Demand of Total Floor Space in India (in billion square feet) 
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to be 41.6 million tonnes and it accounts for about 4.5% of total GHG emissions from 

India.  

 

This paper discusses the need for “resource efficient bricks” (REBs) such as perforated 

or hollow clay fired products in the present brick industry set-up, technologies 
available for the production of REBs and the barriers for technology adoption and the 

future for REB production in India. It further discusses different strategies that need to 

be adopted for promotion of REBs in India and the planned activities under the UNDP-
GEF project on “Energy Efficiency Improvements in Indian Brick Industry” for this 

purpose. 

2.0 Need for REBs in the Indian context  

This section provides an overview of the need and barriers for adoption of REBs in 

India and details the relevance of the project activities. 

2.1 Suitability of REBs for the Indian brick industry 

The need to introduce Resource Efficient Bricks” (REBs) in the Indian context is evident 
from the changing features in the production and use of bricks, as described in the 

following section.  

1 Traditional Brick Production & Depletion of Resources: Currently the brick production 
process is very traditional and bricks are mainly produced through manual 

processes with little knowledge on raw material (mainly clay) and its selection. 

Brick production in India takes place in small units, using manual labour, sun 
drying and traditional firing technologies in traditional clamp or Bull‟s Trench 

Kilns (BTKs) See Figure 2.1a, 2.1b. Brick making is still a seasonal activity, starting 

after the rice harvest till the start of rainy season. Almost the complete brick 

production comes as solid bricks through manual production process. These kilns 

have low investment costs but are not energy efficient. They use low level of 

mechanization for clay preparation and brick forming processes. Brick kilns are 
located in clusters and they are important source of local air pollution (SPM, SO2, 

fugitive emissions, etc) affecting local population, agriculture and vegetation. High 

level of top soil based brick production has also resulted in large scale depletion of 
the agriculture soil, estimated at 350 million tonnes of top soil every year (TERI 

2007).  

BOX 1: Fact Sheet of the Indian brick industry  

 Brick production : > 1400 billion/year 

 Annual turnover: > Rs 100 billion 

 No of units: > 0.1 million  

 Employment: 80 to 100 million people  

 Energy and Environment  

o Coal : 24 million tonnes  

o CO2 generation – 42 million tones  

o Top Soil: 350 million tones  

Source: TERI (2007) 
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Fig.2.1c. RCC Column based structures 
used in India 

 

In order to conserve resources such as fuel and soil, the Indian brick industry need 

to explore and strive to adopt various available technology options globally. One 

such option suiting Indian conditions is switch over to products such as perforated 
bricks and hollow blocks, which consume less fuel and soil for the same volume of 

solid brick products. To compete with concrete and other similar building 

products, the brick industry needs to change and demonstrate that they can 
deliver building material products that conserve energy and resources.  

 

2 Labour Shortage: The fast growing economy, particularly the construction industry, 

is sucking cheap labour from rural areas and on the other hand government 
sponsored rural employment guarantee scheme is providing new employment 

opportunities for the poor in the rural areas. The combined effect has been that the 

flow of labour to the brick industry has lessened, and for the first time the industry 
is seriously exploring options to reduce its dependence on manual labour through 

selective mechanisation. 

 

3 Changing of construction practices: With less 

availability space due to increasing population 

and demand, majority of the construction in 
cities / towns is  taking place in the form of 

multi-storey buildings in RCC (Reinforced 

Concrete Cement) columns. With this change 
towards RCC column based structure, bricks 

are increasingly being used as filler material to 

fill the space between columns and not as the 
load bearing material as it used to be (see 

Figure 2.1c). Therefore solid bricks can be 

easily replaced with perforated/hollow bricks and/or blocks. Also, better 
insulation properties of these flat surfaces of the filler walls can play an important 

role in the indoor climate control. As a result, a niche market – at least in and 

Fig. 2.1b. Traditional brick making  

in a BTK with fixed chimney 

Fig.2.1a. Traditional brick making in a clamp 
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around fast-growing cities – is demanding these new varieties of clay fire 

products.  

 

However, the current practice of manual labour/ low level of mechanization in clay 

preparation and brick forming processes usually does not allow for making hollow or 
perforated bricks and the brick industry needs to switch over to mechanisation for clay 

preparation. Anticipating the emerging market opportunities, some of the largest 

European brick manufacturers are investing in modern brick plants in India that are 
capable of producing these products. 

 

2.2 Barriers for adoption of REBs in India  

The traditional brick industry in India relies on relatively unskilled labour and 

operates with low level of mechanisation. The introduction of machinery to produce 

REBs would require better and improved understanding and knowledge on various 

aspects of raw materials preparation and brick drying processes. The technology up-

gradation in the sector would open up new sets of opportunities of employment in the 
brick sector and would lead to improved livelihoods for the workers. Pilot 

demonstration projects, access to technology and financial resources, market demand, 

conducive policy environment etc. will precede adoption of REBs by the Indian brick 
industry.  

 

Table 2.2 summarises the barriers faced by the Indian brick manufacturers for 

producing REBs.  

Table 2.2 Barriers for adoption of REBs in India 

Needs of Brick Manufacturers Barriers to fulfill the needs 

Solutions that harmonizes 

environmental sustainability with 

profitability 

 Lack of awareness of the solutions  

 Solutions are perceived to be risky as they do not enhance 

profitability. Involve additional investment but yield no 

premium returns from the market 

 Technical services and information on machines/ 

technologies and clay types are not indigenous  

 Trained manpower with skills to handle processes that 

involve sustainable practices are not available  

 Lack of information on importance of clay and mechanize 

process in brick making. 

Regulatory and market 

environment that facilitates 

adoption of resource efficient 

brick manufacturing 

 No fiscal/other incentives to enterprises for adoption of 

mechanization for manufacturing resource efficient brick  

 Absence of REBs in State and Central PWD, MES schedule of 

rates 

 Low demand in the market for resource efficient bricks due 

to the higher costs and inadequate supply capabilities 

Supportive credit mechanisms for 

resource efficient brick 

manufacturing 

 Securing credit takes significant time and transaction costs  

 No benefits in credit terms and conditions if  resource 

efficient brick manufacturing is adopted  
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Promotion of technology up-gradation in the small scale brick sector would lead to 

modernization of the industry. This in turn would promote usage of machinery such as 
brick extruders for production of REBs in the brick industry. 

 

2.3 Relevance of the UNDP-GEF project 

A shift in technology status is envisaged in Indian brick industry, both in clay 

preparation / moulding and firing stages. A shift towards high-end technologies 
requiring less labour and having better operational control such as tunnel kilns for 

brick firing would require field-level demonstration, technology adoption and cost 

optimization. Basic change in clay preparation / moulding and production of verities 
of products is possible mainly by switching from traditional hand moulding to 

mechanization or semi-mechanization depending upon the level of sophistication that 

can be adopted by individual brick kiln units. 

 

The UNDP GEF project titled “Energy efficiency improvements in Indian brick 

industry” aims to reduce energy consumption, and restrict GHG emissions by creating 
appropriate infrastructure for sustained adoption of new and improved technologies 

for production and use of resource efficient bricks in India. To demonstrate pan-India 

impact, the project is focussing to make India‟s major brick producing clusters more 
energy efficient. Through the planned interventions, the project focuses to increase 

supply of resource efficient products; create market demand; build capacity and 

address environmental issues such as control of air pollution and conservation of top 
soil and increasing fuel costs.  

3.0  Emerging technological prospects of REBs 

This section provides an overview of emerging policy initiatives that will drive the 
adoption of REBs in India. 

 

3.1  Existing Regulatory Norms for production of REBs in India 

Bureau of Indian Standards (BIS), the national standards body of India has notified 
specifications for perforated/ hollow bricks and blocks. Some of the important BIS 

Codes for REBs are – the Burnt Clay Perforated Building Bricks-Specification (Third 

revision) - IS: 2222-1991 and Specification for Burnt Clay Hollow Bricks for Walls and 
Partitions - IS 3952: 1988. Some of the important specifications under these codes are 

enumerated in Table 3.1. 

Table 3.1. BIS Specifications on production of REBs  

REB Properties BIS Codes 

IS 2222: 1991 IS 3952: 1988 

Size (mm) Modular  190 x 90 x 90 

Non-modular  230 x 110  x 70 

190 x 190 x 90 

290 x 90 x 90 

290 x 140 x 90 

Perforation  Area of perforation between 30 – 45 

percent of total area of 

corresponding face of brick 

Thickness of any shell and 

web shall not be less than 11 

mm and 8 mm respectively 
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REB Properties BIS Codes 

IS 2222: 1991 IS 3952: 1988 

 Area of each perforation shall not be 

less than 500 mm2 

 Thickness of any shell and web shall 

not be less than 15 mm and 10 mm 

respectively 

Crushing strength 

(Minimum average in 

N/mm2) 

7 3.5 

Maximum Water absorption 

(by mass in percent) 

20 20 

Efflorescence Not more than ‘slight’ Not more than ‘slight’ 

 

3.2  Changing market of Green Buildings in India 

More than 70% of the infrastructure needed for a developed India is yet to be built 

(McKinsey 2009) and that gives great opportunity to build green. The scale and pace of 
construction in India is unparalleled and at this scale, cost of green building materials, 

renewable energy systems and design services can all be brought down for everyone‟s 

benefit.  

 

If REBs are introduced, instead of solid bricks, this would lead to dramatic reduction in 

energy consumption. There is an enormous potential for energy conservation without 
reduction in comfort and safety that could be realized. Some of the REBs being 

produced and used in India is shown in Figure 3.2. U Heierli and S Maithel (2008) 

observe that with best practices along the entire building materials value chain, the 
same volume of wall elements could be produced with only 20-40% of today‟s energy 

consumption.  

The Sustainable Habitat Mission under the National Action Plan on Climate Change 
(NAPCC), launched by the Prime Minister‟s Advisory Council on Climate Change, is 
an important policy initiative in this regard. This Mission calls for energy savings in 
building. The Sustainable Urban Habitat Mission, one of the eight under the NAPCC, 
is intended to set in several changes in the way cities and mobility is planned. While 

Fig. 3.2. Resource Efficient Brick products used in India 
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the energy-saving building codes are already in place, but they are voluntary in 
character and this has limited their implementation. The NAPCC makes the energy 
saving building codes mandatory in three years for new commercial buildings. The 
mission plans to set up demonstration projects across the country and provide funds to 
push states to modify building byelaws and other regulations in order to move 
towards greener habitats.  

 

Energy Conservation Building Code (ECBC), launched by the Government of India 

through the Bureau of Energy Efficiency in the year 2007 defines norms and standards 

of energy consumption expressed in terms of per square meter of the area wherein the 
energy is used and includes the location of the building. The ECBC ensures the 

construction of energy efficient building with a concomitant reduction in electrical 

demand.   

 

In addition, a Green Rating system for buildings GRIHA (Green Rating for Integrated 

Habitat Assessment) has been developed in India to strike a balance between 

development and environment preservation. The GRIHA emerged out of a protracted 
exercise involving researchers at TERI, policy makers at the highest level, practicing 

professionals and concerned citizens. The relevant policies and programs adopted by 

the Government of India which is likely to open up market for REBs in the near future 
are outlined in Box 2. 

 

Some of the recent governments‟ initiatives to reduce their carbon footprint and 

promote energy efficient buildings are presented in Box 3.  

BOX 2: Policies & Programs to mainstream Green Buildings in India 

Energy Conservation Act 2001 enacted

Energy Conservation Building Code 
(ECBC)2007 launched

Star rating of existing buildings 
launched

Ministry of Power/Bureau of Energy 
Efficiency empowered to mandate ECBC 

Environmental Clearance from the 
Ministry of Environment and Forests/State 
Environment Impact Assessment Authority 
mandatory for all large constructions

Resource (energy, water) efficiency 
integral part of clearance

National Action Plan on Climate Change 
(NAPCC)

Mission on Sustainable Habitat

Convergence is crucial to 
implementation and 
mainstreamingMinistry of New and Renewable Energy 

(MNRE) incentivises energy efficient 
buildings through its solar buildings 
program

National green building rating 
system “GRIHA” (Green Rating for 
Integrated Habitat Assessment) 
launched 

 

Energy Conservation Act 2001 enacted

Energy Conservation Building Code 
(ECBC)2007 launched

Star rating of existing buildings 
launched

Ministry of Power/Bureau of Energy 
Efficiency empowered to mandate ECBC 

Environmental Clearance from the 
Ministry of Environment and Forests/State 
Environment Impact Assessment Authority 
mandatory for all large constructions

Resource (energy, water) efficiency 
integral part of clearance

National Action Plan on Climate Change 
(NAPCC)

Mission on Sustainable Habitat

Convergence is crucial to 
implementation and 
mainstreamingMinistry of New and Renewable Energy 

(MNRE) incentivises energy efficient 
buildings through its solar buildings 
program

National green building rating 
system “GRIHA” (Green Rating for 
Integrated Habitat Assessment) 
launched 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Box 3: Government initiatives on green buildings in India 

 CPWD has adopted GRIHA rating system and all future buildings of CPWD 

has to be minimum 3 star GRIHA compliant 

 Delhi PWD CSR has been revised to accommodate green building 

technologies 

 Bangalore municipal building bye-laws has been revised to incorporate 

energy efficiency in buildings 

 Hyderabad Metropolitan Development Authority has developed an ERBG 

(environmental building guidelines and regulations) for construction of green 

buildings in the greater Hyderabad region 
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3.2 Existing Status of REB Production 

In India, clay fired solid bricks are mostly used for construction apart from locally 

available materials like laterite stone in Kerala or bamboo / wood in North East. In 
south India use of machines for clay preparation / moulding is quite common and 

therefore REB production and use has prominence over other parts of the country. In 

Northern part of the country especially in Indo – Gangetic belt, due to easy availability 
of cheap labour, mechanisation was not common. However, in recent years due to 

difficulty in sourcing labour few brick kiln entrepreneurs have adopted semi – 

mechanisation and have started producing REBs. 

 

Apart from Indian brick manufacturers, Wienerberger Brick Industry Private Limited, 

a leading global producer of ceramic building products, has established a plant in the 
state of Karnataka and has started producing these products since 2009 (Box 4). Test 

results of few REB products are provided in table 3.2 

 

Table 3.2. Test Results of REB products in India  

 Size of 

bricks 

(mm) 

Size of 

Perfora

tions 

Pattern of 

perforations 

Compres

sive 

Strength, 

(N/mm2) 

Water 

Absorption 

(% by wt.) 

Effloresc

ence 

Testing 

laboratory 

Kusum Brick 

field, Hapur 

230 x110 

x70 

25 mm 3 holes in 1 

row 

34 7 - AES 

Laboratories, N. 

Delhi 

200 x 200 

x 100 

  6 10 - Shriram Institute 

for Industrial 

Research, Delhi 

Prayag 

bricks, 

Varanasi 

230 x 110 

x 70 

37 mm 

dia 

3 holes in 1 

row 

28.6 7.6 slight IIT - Varanasi 

190 x 190 

x 90 

25 x 28 

mm 

4 holes in 2 

rows 

6.7 7.48 slight IIT - Varanasi 

Bharat Bricks 

Company, 

Derabassi, 

Mohali 

230 x 102 

x 72 

15 mm 7 holes each 

in 2 rows 

and 6 holes 

in 1 row 

15.30 9 Nil PEC University 

of technology, 

Chandigarh 

Box 4: Future of Resource Efficient Brick products in India 

Wienerberger Brick Industry Pvt Ltd, the wholly-owned subsidiary of 

Wienerberger AG – a leading global producer of ceramic building products – 

have established a fully-automated plant in Kunigal, Karnataka, and produces 

about 1,00,000 tonnes of hollow clay bricks annually.  It has a network of 60 

authorised dealers within India and it provides training programmes for masons 

at their factory in Kunigal, and for contractors to improve construction practices 

and learn about the correct use of resource efficient brick products.  

Source: Website of Weinerberger Brick Industry Pvt Ltd 

http://www.wienerberger.in  

http://www.wienerberger.in/
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 Size of 

bricks 

(mm) 

Size of 

Perfora

tions 

Pattern of 

perforations 

Compres

sive 

Strength, 

(N/mm2) 

Water 

Absorption 

(% by wt.) 

Effloresc

ence 

Testing 

laboratory 

238 x 115 

x 71 

 3 holes in 1 

row 

30.31 8 Nil PEC University 

of technology, 

Chandigarh 

185 x 90 x 

85 

 3 holes in 1 

row 

19.21 6.8 Nil PEC University 

of technology, 

Chandigarh 

Anjaneya 

Bricks and 

Tiles, 

Devangundi, 

Bangalore 

254  x 203 

x 152  

50 x 32 

mm 

3 holes each 

in 3 rows  

3.7  13.8  - Shriram institute 

for Industrial 

research, 

Bangalore   

REBs offer a number of advantages as compared to conventional solid bricks that are 

produced using hand moulded bricks. The advantages during the production and 

usage stages are enumerated below: 

3.2.1  Production Stage 

 Unlike solid bricks, both hollow and perforated bricks have voids, through which 

heat percolation is easier, leading to savings of fuel in the firing process. An energy 
saving of upto 20% is possible with REB production. 

 Use of machinery for green brick production ensures uniform size of the products 

with a better finish. For example the edges are sharp and are not break as is 
common with hand moulded bricks. 

 Pugging and compaction of soil leads to better mixing of raw materials and 

improved crushing strength of the extruded products. 

3.2.2  Usage Stage 

 In comparison to solid bricks, REBs being of uniform size and shape result in 

savings of mortar while construction. 

 The REB products having better surface finish can also be used without plastering 

 Hollow blocks and perforated bricks have better insulation properties as compared 

to solid bricks. This leads to reduction in cooling/heating load requirements of a 
building if REB is used as the partition wall in place of solid bricks; also resulting in 

CO2 savings (see Table 3.2.2). 

Table 3.2.2: CO2 savings by reduction in air-conditioning energy through use of 

hollow bricks (residential area in Delhi) 

 3 room air-conditioners of 

1.5 T, each operating for 6 

hrs/day for 200 days in a year 

3 room air-conditioners of 1.5 T, 

each operating for 12 hrs/day 

for 200 days in a year 

Annual electricity 

consumption 

7200 kWh/year 14,400 kWh/year 

5% savings due if the house is 

constructed by hollow bricks 

360 Kwh/year 720 kWh/year 
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 3 room air-conditioners of 

1.5 T, each operating for 6 

hrs/day for 200 days in a year 

3 room air-conditioners of 1.5 T, 

each operating for 12 hrs/day 

for 200 days in a year 

Annual CO2 savings 

(emission factor 0.84 kg of 

CO2/kWh) 

302 kg of CO2/year 604 kg of CO2/year 

Cumulative CO2 savings over 

40 years 

12.2 T of CO2 24.4 T of CO2 

Source: U. Heierli & S Maithel (2008) 

 

3.3  REBs for Green Buildings 

With „green‟ having become the latest byword of the building industry, and real estate 
developers cashing in on this magical word to gain an edge over their competitors, the 

future of REBs products in India is bright. REBs are eco-friendly, cost-effective, energy-

saving measures in buildings through their excellent thermal and sound insulation 

properties bring additional value to interiors of buildings and they have a much longer 

lifespan than the commonly used bricks. 

 

GRIHA is the National green rating system of India. It is a green building „design 

evaluation system‟ and is suitable for all kinds of buildings in different zones of India. 

In this performance-oriented system points are earned for meeting the design and 
performance intent of the criteria. Each criterion has a number of points assigned to it. 

Table 3.3 highlights the criteria points that can be achieved by using resource efficient 

products like REBs.  

Table 3.3. Use of REBs and GRIHA rating system 

No Relevant GRIHA criterions Points Remarks 

 2. Building Planning and 

Construction Stage 

  

1 Criteria 14: Optimize building design 

to reduce conventional energy demand 

10 U-value of hollow bricks are 25% 

lower than solid bricks; hence walls 

prepared with hollow bricks will 

slow the transfer of heat.  

2 Criteria 15: Utilization of fly ash in 

building structure 

2 REBs may contain recycled ceramic 

tile, fly ash etc. 

3 Criteria 16: Reduce volume, weight 

and time of construction by adopting 

efficient technology  

2 Production of hollow bricks 

consumes less material and energy. 

4.0 Technologies for REB production  

This section provides details of REB production using machineries, suppliers of 

machineries, present production levels in India and the level of investments required. 

4.1 Production process for REBs 

The basic principles for manufacture of bricks / REBs is fairly uniform, however, 

individual production unit depart from these basics to fit their raw materials and 
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methods of clay preparation. Essentially, mixing ground clay with water, forming them 

into the desired shapes, then drying and firing produces brick/ REBs.  

 

4.1.1  Process of Production 

The brick production procedure has following processes (Figure 4.1a): 

 

Clay winning (i.e. digging or excavation) The process is in general a mining procedure 

in the clay industry. Clay is dug either manually or by using excavators. These days it 

is common to bring clays at the kiln site from far-off distances. The clay is stored for 
several days' operations, to ensure continuous operation regardless of weather 

conditions. Normally in southern part of India, several storage areas (one for each 

source) are provided to permit some blending of the clays. Mechanically operated box 

feeders are also used for blending different types of clays. Blending produces more 

uniform raw materials, helps to control color and permits some control over raw 

material suitability for manufacturing a given type of unit. 

 

Preparation In this process the soil lumps are crushed and gravel, lime, stone particles 

and vegetables are removed prior to mixing. Some plants screen the clay, passing it 
through inclined vibrating screens and depending upon the particle size, roller 

crushers/ fine crushers are used to control particle sizes. 

Fig 4.1a. Schematic diagram of production process of REBs 

Box Feeder JCB, Tractor loader, Clay excavator

Pan mill Crushing Roller

Fine Roller

Clay Mixer

De-Airing Pug mill

Cutting table

Drying shed

18 -20 % moisture 
content

Conveyor, wheel barrow

Conveyor

Conveyor

Conveyor

Vaccum Pump
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Fig.4.1b. An extruder in operation 

The prepared soil mass is puddled, watered and left over for 24 hrs for weathering and 

subsequent processing. After 24 hrs ageing the moistened soil is kneaded with spade or 
other manual equipments into a plastic mass. After addition of water and kneading, 

the soil may be plugged in a mechanically operated pug mill of suitable size 

corresponding to the quantity of production of bricks.  

 

Moulding After pugging by pug mill/ clay mixer or kneading manually, the plastic 

clay mass is moulded to form the desired unit (solid brick, perforated brick or hollow 
block) using wooden or metal mould in manual operation and extruders in 

mechanised plants.  

Generally for green brick moulding three principal processes are used: soft mud, stiff-
mud and dry-press processes. 

 

Soft-Mud Process – In this process the clays are mixed with water so that they contain 
20 to 30 percent water and then the desired units are formed using machine or by 

hand. To prevent clay from sticking, the molds are lubricated with either sand or 

water.  

Stiff-Mud Process – In this process also 

known as extrusion process, clay is mixed 

with only sufficient water to produce 
plasticity, usually from 12 to 15 percent by 

weight. After thorough mixing, i.e., 

"pugging", the tempered clay goes through a 
de-airing chamber in which a vacuum of 15 

to 29 in. (375 to 725 mm) of mercury is 

maintained. De-airing removes air holes and 

bubbles, giving the clay increased 

workability and plasticity, thus resulting in 

greater strength. The clay is then extruded 
(Figure 4.1b)  through a die to produce a column of clay that subsequently passes 

through cutting table to make final brick unit.  

 

Dry-Press Process - This process is particularly adaptable for clays of very low 

plasticity. Clay is mixed with a minimum of water (up to 10 percent), then formed in 
steel molds under pressures from 500 to 1,500 psi (3.4 to 10.3 MPa) using hydraulic or 

compressed air rams. 

 

Drying: When wet brick come from molding, they contain from 7 to 30 percent 

moisture, depending upon the moulding method. Before the firing process begins, 

most of this water is evaporated either under sun drying (most commonly practices) or 
in drying indoor shelves/ in ventilated drying sheds (generally used in South India). 

Drying time varies with different clays and seasons and can vary from one day to few 

days. 
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Firing and Cooling: In the firing process the clay unit is heated to a prescribed 

temperature over a given time and cooled. During this process, numbers of chemical 
reactions taking place that physically alter the body from a pliable mass to a hard, 

dense strong body with a degree of chemical resistance. 

 

4.2 Technology Providers, related investments and REB Producers 
in India  

There are very few suppliers of equipment / machinery for brick production in India. 
Multinational companies have made an entry into India with the objective of supplying 

technologies for mechanisation / semi – mechanisation of brick kilns. The technologies 

are either fully automatic or semi-automatic. Some of the Indian companies are – 
Vijaya Prakash Industries, Neptune Industries Limited, Walter Craven Ceramic 

Products (India) Limited. Some of the international technology provider for REBs are – 

Handle, Ceratec, De Boer, Verdes, Keramischer Ofenbau, Baoshang.  

 

Annex I provides a list of prominent technology providers and leading REB producers 

in India.  

 

The investments required for mechanisation / semi-mechanisation of brick kiln 

depends upon the type of equipment being used that in turn depends upon the 

properties of clay being used for making bricks. Table 4.2a and table 4.2b provide an 
approximate idea of the investment required for installing various equipments 

manufactured by Indian and Chinese manufacturers respectively. 

 Table 4.2a  Machinery / equipment cost by Indian supplier 

 3000 bricks per hour 5000 bricks per hour 

Particulars Specification Approximate 

cost (Rs.) 

Connected 

load 

Specification Approximate 

cost (Rs.) 

Connected 

load 

Box feeder  16ft 11,00,000 7.5 16ft 11,00,000 7.5 

Pan mill  12,00,000 40  12,00,000 40 

Diff. Speed 

Rough roller  

800x500 8,00,000 40 1000x600 9,00,000 60 

Diff. Speed 

Fineroller  

800x500 8,00,000 40 1000x600 9,00,000 60 

Clay mixer  6,00,000 30  7,50,000 40 

De-airing 

pug mill  

18‛ 12,50,000 50 20" 16,00,000 75 

Vacuum 

pump 

 2,00,000 7.5  2,00,000 7.5 

Automatic 

wire cutter 

 3,00,000 4  3,00,000 4 

Conveyor 50 mtr. 5,00,000 15 80 mtr. 8,00,000 24 

Bucket 

excavator 

    10,00,000 15 

Flat conveyor     2,00,000 2 
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Table 4.2b  Machinery / equipment cost by Chinese suppliers  

Particular Production capacity 

(bricks / hr.) 

Size Connected load 

(kW) 

Approximate 

cost (Rs.) 

Box feeder 7500 – 10000  4800 x1200x 1200 7.5  3,75,000 

Double shaft mixer 10000 - 12500 4500 x1390x 830 30 3,50,000 

Roller crusher 10000 - 12500 2200 x1120x1100 22 3,00,000 

Double stage vaccum 

extruder machine 

10000 - 30000 4200 x1380x1260 75 – 90 9,00,000 – 

10,00,000 

Conveyor  10300x800x550 5.5 95,000 

5.0 Market development for REBs 

This section provides an overview on market development for REBs.  

 

5.1 Key Stakeholder Groups  

The key stakeholder groups along the building material value chain that the project 

aims to engage for market development of REBs are:  

 Brick kiln entrepreneurs in the brick sector in the major brick producing clusters in 

India 

 The architects and builders‟ community  

 Bulk consumers in the public sector departments e.g. Central Public Works 

Department (CPWD), Military Engineering Services (MES) etc. 

 Financial institutions and banks 

 Regulatory bodies like Bureau of Indian Standards (BIS) 

 Brick manufacturers‟ association at national and regional / state level 

 Masons and labour 

 

5.2 Overall Approach to market development for REBs  

Creating a market for better quality and resource efficient bricks such as hollow and 

perforated bricks is an essential requirement for transforming the Indian brick 

industry. This would require changes in building regulations (regulations requiring 
better insulation properties for walls) and increase in awareness of architects, builders, 

contractors and masons in better building materials and construction practices. Only 

when a market for better quality bricks is created, it will pay off brick-makers to invest 

in new technologies with a long-term perspective. The project aims to overcome the 

barriers to market development for resource efficient brick products and engage key 

stakeholder groups towards making India‟s major brick producing clusters energy 
efficient. 
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Fig 5.2. Overall approach for market development of REBs 
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The project focuses on an enabling environment which would help in enhancing the 

market for new resource efficient brick products. The government can also consider 
some fiscal incentives, tax benefits (e.g. lowering of sales tax) for promotion of these 

products. Fig 5.2 depicts the overall approach for market development for REBs.  

 

As identified earlier, the key barriers to market development of REBs lie in managing 

the demand and supply side, develop enabling policies and develop creditworthy 
enterprises. The project is undertaking strategic actions to overcome these barriers, 

namely: 
 

5.2.1  Facilitating mechanisation of brick kilns  

Majority of the brick kiln entrepreneurs use traditional green brick production and 

brick firing process and generally do not require marketing for their product. With the 

brick kiln operations in India being carried out in small scale, the access to know-how 
by individual brick kiln entrepreneurs is limited. Due to changing construction 

practices and labour situation in the country the brick industry is compelled to 

modernise itself. However, the brick kiln entrepreneurs lack capacities and modern 

practices of marketing, business opportunities and kiln management. There is also lack 

of trained manpower to cope with new technology changes. The availability of 

technology know-how for resource efficient bricks is limited as very few technology 
providers are available in the country.  

BOX 5: Local Resource Centres in five zones in India 

Northern region Punjab State Council for Science & Technology 

Southern region  TERI Bangalore 

Eastern region  Int Nirmata Parishad 

Western region CEPT University, Centre for Sustainable 

Environment and Energy 

North East region Tripura State Council for Science & Technology 
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Fig. 5.2.2  Masons training Program 

To overcome this knowledge gap and to assist the brick kiln entrepreneurs, Local 

Resource Centres (LRCs) have been established in the major brick making clusters (see 
Box 5). The LRCs have good rapport with brick kiln entrepreneurs in their respective 

regions. TERI and LRCs are in the process of developing knowledge on technology and 

marketing; facilitating project finance access to brick kiln entrepreneurs; guiding and 
technically supporting potential entrepreneurs in technology upgradation efforts, 

building capacity and providing training in best operating practices, kiln management 

etc.  

 

5.2.2  Enhancing access to technology and finance 

There is lack of awareness and knowledge among brick entrepreneurs to prepare 
project reports/documents for seeking loan from financial institutes/banks. The 

creditworthiness of brick kiln entrepreneurs by banks is also not very favourable. At 

present, there are no tailor-made financial instruments available to brick kiln 

entrepreneurs for investing in technology upgradtion. Higher transaction costs are 

envisaged by individual brick kiln entrepreneurs for developing markets for resource 

efficient bricks. These financial barriers are responsible for brick kiln entrepreneurs not 
to invest on technology upgradation and its related activities.  

 

To enable access to financial resources, the project is engaging with financial 
institutions and banks to establish the creditworthiness of projects for adopting REBs. 

The detailed project reports (DPRs) along with the project and product portfolios, 

benefits of adopting REB technologies in terms of energy, environment and economics 
are being shared with the financial institutions and banks. The Karnataka State 

Financial Corporation, Bangalore and Corporation Bank, Chandigarh has in principle 

approved the DPRs for their respective regions for providing financial assistance to 

interested entrepreneurs.  The LRCs are serving as a conduit to develop go-to-market 

strategy for the brick entrepreneurs and seek conformity with financial institutes.  

 

Recognising the fact that training and capacity building 

of all stakeholders is important for development of 

brick sector, the project is undertaking several 
initiatives to achieve this. To enable supply of quality 

products, capacities of brick kiln entrepreneurs are 

being built through interactions with the technology 
suppliers and study tours. The project is also focusing 

on training of masons / contractors to enable them use 

REBs for construction (Figure 5.2.2). Box 6 highlights 

the details of one such training program organised for 

masons and contractors. 

For the development of the building industries, new skills may have to be introduced. 
Several levels of training can be undertaken: 

  Engineers will require training in: 

a. Modern practices of brick manufacture; 
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b. Upgrading and optimization of existing equipment and production 

technologies; 
c. Developing new equipment and accessories for brick production, etc.; 

d. Principles of modern kiln and biomass combustor design, construction and 

operation; 
e. Development of new ceramic products. 

 

  Factory managers will require training in: 
a. Introduction to modern brick making technology; 

b. Management of an efficient brick manufacturing plant using improved kilns 

and clay drying and preparation techniques; 
c. Development and marketing of new products; 

 

 
  The masons and labour will require training in: 

a. Production of new products; 

b. Setting of the new kiln; 
c. Firing of the new and improved kilns. 

 

5.2.3 Facilitating obligatory public procurement 

Public sector organizations such as Central Public Works Department (CPWD), 

Military Engineering Services (MES) etc. are large consumers of building materials. 
However, the existing codes and specifications for building materials are based on 

traditional brick making and do not promote modern practices and technologies. With 

the availability of new building materials, these codes and specifications need to be 
reviewed and modified for large scale production and end-use. To promote the use of 

REBs by these large consumers, focussed group discussions are being organised with 

these departments. The highlights of one such discussion is presented in Box 7. 

  

 

BOX 6: Masons trained in using REBs for building construction 

 

TERI in association with leading REB manufacturer, Weinerberger Limited 

organized a training programme for 18 masons and building contractors on 

‘Improved construction practices using clay-fired REBs (perforated bricks)’ on 13 

April 2011. The training programme was conducted at the Masonry Training 

Centre in Wienerberger’s plant located in Gottigere village, Kunigal, Karnataka. 

 

The programme emphasized important aspects of building construction like 

proper mortar preparation, use of different tools for masonry work, and optimum 

use of raw materials. It also covered key areas of proper workmanship using REBs 

such as on-site cutting of blocks, plastering, mortar application, fixing of doors 

and windows, making allowance for conduits for different services and loads (TV 

cables, geysers, wall fixtures like mirrors, etc.).  

For more details visit the REB website: www.resourceefficientbrick.org 

http://www.resourceefficientbrick.org/
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It is envisaged that these discussions will not only create demand of REBs but also help 

in preparing / modifying existing specifications that are compatible to the improved 
REB technologies and products. The project is also conducting awareness programs for 

the officials of public sector organisations and facilitating their visits to demonstration 

projects to enable information exchange and to build their capacity on production and 
use of these products.  

 

The initiatives at policy level are important to bring these products in the mainstream 
of construction industry. For example the proactive policy making by the Vietnam 

government has enabled introduction and acceptance of efficient technologies in their 

brick industry (See Box 8). 

 

5.2.4  Educating and sensitizing end-users 

Present level of awareness of entrepreneurs and end-users on modern technologies and 
building products is relatively low. The benefits of production of REBs such as energy 

(fuel) savings, reduction in top soil consumption and air pollution are also not well 

known to the brick kiln entrepreneurs. The end-users such as builders, architects etc 
also lack information on benefits of using REBs in building construction.  

 

The project is using various tools such as documentary multimedia films, information 
brochures, manuals, case studies, website to educate and sensitize the end-users. In 

addition, through participation in national and regional level trade exhibitions related 

to building materials and construction, the project is promoting production and use of  

BOX 7: Focused Group Discussion on “Use of Resource Efficient Bricks in 

Construction” in Northern India 

 

On 9th November 2010 TERI organized a focused group discussion, to raise 

awareness and increase uptake of resource efficient bricks (REBs) in northern 

India. The participants included senior representatives from Builders' 

Association of India, CPWD, Military Engineer Services, HUDCO and REBs 

kiln owners.  

 

 The group pointed out that in northern India uptake of REBs products 

was evident in new buildings and builders are selling their properties at 

premium price with a tag of environment friendly building. The group agreed 

that adopting alternate products like REBs in buildings will help in addressing 

climate change issues as well as and conservation of top soil. For market 

development of REBs in India it was suggested that BIS (Bureau of Indian 

Standards) should consider inclusion of different REBs for building 

constructions in their codes that would further help in standardization of REB 

production and uptake by the public sector organizations.  

For more details visit the REB website: www.resourceefficientbrick.org 

http://www.resourceefficientbrick.org/


 

19 

 

REB products. A web-based ask-the-expert system has also been created as part of the 

project website www.resourceefficientbricks.org to respond to REB queries.    

 

6.0 Way Forward 

Brick plays a major role in the creation and renovation of the built environment. The 

current market trends pose a huge opportunity for the brick industry for 

modernisation and product diversification while meeting the needs for green 
buildings. Considering the fact that the Indian brick industry is traditional in nature 

and has not witnessed any major change except switching from moving chimney to 

fixed chimney due to a regulatory norm, the change process will be slow and will need 
long-term sustained interventions. In Vietnam for example, although resource efficient 

bricks were introduced almost 35 years ago, their penetration is still limited to around 

50 percent of the total market (SDC, 2008).  

 

A multi-pronged approach to engage all stakeholders in a holistic manner is necessary 

for addressing the barriers to market development of resource efficient brick products 
in India.  

 

While the growing green building sector in India is expected to create a demand for 
resource efficient bricks, it is equally important to ensure the supply side of the chain. 

The brick industry is expected to undergo a major transition. This would entail partial 

BOX 8: Initiatives of Vietnam government for brick manufacturing 

 

Vietnam leads in terms of innovations in the technology. The government of Vietnam has 

been taking steps to industrialise the brick industry through introduction of machines and 

technologies such as the tunnel kiln. This has created a very strong incentive for improved 

brick technologies and has also paved the way for hollow bricks.  

 

The Prime Minister’s decree, issue in 2001, on overall planning of the Vietnam building 

material industry calls for a tighter focus on production of non-fired bricks and the 

elimination of traditional kilns for firing bricks in sub-urban areas by 2005 and in the 

entire country by 2010. This also necessitates for modernization of technology, focus on 

tunnel kiln-based brick enterprises, and elimination of traditional small-scale brick 

manufacturing.  

 

The Vietnamese brick industry has several distinguishing features which make it very 

different to the brick industry in South Asia. Widespread use of extruders instead of 

manual moulding as large parts of the country have best-quality clay available, which 

requires very little pre-processing; hollow bricks are gaining acceptance after introduction 

of tunnel kilns; proactive government policy on building materials as there is a significant 

public sector presence in brick manufacturing through state-owned enterprises and 

Viglacera (conglomeration of several state owned enterprises into one large corporation).  

 

Source: SDC (2008) and U. Heierli & S Maithel (2008) 

 

http://www.resourceefficientbricks.org/
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substitution of manual labour with mechanical power/electricity and upgradation in 

process technology in terms of – Moulding (semi-mechanized), Drying (under shed, 
artificial), Firing (tunnel kilns), large capital investments and organised, permanent 

and round-the-year operation. In this regard, advent of multinational brick producers 

like Weinerberger (see Box 4) clearly shows the future of REBs in India. Training and 
capacity building of masons who have been traditionally using solid bricks and 

awareness raising on properties such as efflorescence, water adsorption, colour, 

measurements etc. in this regard will be of prime importance.  

 

In addition, it is expected that existing financial institutions and banks would adopt 

brick industry-specific lending norms and eligibility criteria for the borrowers from the 
brick sector as well as introduce special incentives or schemes for financing import of 

machinery and equipment for modernisation. The in-principle approval of the DPRs 

prepared under this project by the Corporation Bank and Karnataka State Finance 
Corporation are definite success in the regard.  
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Annex I 

Technology Suppliers 

Indian   

Vijaya Prakash Industries  

Calicut, Kerala 

 

Walter Craven Ceramic Products (India) Limited 

Hooghly, West Bengal 

   

Neptune Industries Limited  

Ahmedabad, Gujarat 

Fortune Engineers 

Ahmedabad, Gujarat 

  

Lakshmi & Co 

Coimbatore, Tamil Nadu   

 

 

Foreign  

KELLER HCW GmbH 

Carl-Keller-Strasse 2-10 

49479 Ibbenbüren-Laggenbeck 

Germany 

Phone: +49 5451 85-0 

Fax: +49 5451 85-310 

info@keller-hcw.de 

www.keller-hcw.de  

Ceratec NV|SA 

Rue du Touquetstraat 228 

7782 Ploegsteert 

Belgium 

Phone +32 (0)56 56 57 58 

Fax +32 (0)56 56 55 05 

ceramic@ceratec.be 

www.ceratec.eu   

 

HÄNDLE GMBH · Maschinen und Anlagenbau 

Industriestraße 47 

75417 Mühlacker (Germany) 

Phone + 49 7041 891-1 

Fax + 49 7041 891-232 

info@haendle.com 

www.haendle.com 

SABO SA 

Chalkida 

34002 Vasiliko Evia 

Greece 

Phone: +30 2 21 51 80 59 

Fax: +30 22 15 40 73 

SB_sales@sabo.gr 

www.sabo.gr 

Craven Fawcett Limited 

West Yorkshire 

ENGLAND 

      

KERATEK Brakemeier GmbH & Co KG 

Am Hettberg 5 

31249 Hohenhameln 

Germany 

Phone: +49 5128 9400 0 

Fax +49 5128 9400 30 

info@keratek.de 

www.keratek.de 

Beralmar Technologies SA 

Avda. del Valles, 304 

Poligono Industrial “ELS BELLOTS” 

08227 Terassa 

Spain 

Phone: +34 93 731 22 00 

Fax: +34 93 731 44 83 

info@beralmar.com 

www.beralmar.com 

Ziegelmundstückbau Braun GmbH 

Markdorfer Straße 1 

88048 Friedrichshafen-Kluftern 

Phone: +49 (0) 75 44 / 50 98 - 0 

Fax: +49 (0) 75 44 / 62 71 

info@zmb-braun.de 

www.zmb-braun.de 
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CAPACCIOLI s.r.l. 

Via Piave, 51 

53048 Sinalunga (SIENA) 

ITALY 

Phone +39.0577.679296 

Fax +39.0577.678218 

mec@capaccioli.com 

www.capaccioli.com 

Hans Lingl Anlagenbau und Verfahrenstechnik 

GmbH & Co. KG 

Nordstrasse 2 

86381 Krumbach 

Germany 

Phone +49 (0) 82 82 / 825-0 

Fax +49 (0) 82 82 / 825-510 

lingl@lingl.com 

www.lingl.com 

 

REB Producers in India 

The list of producers shown below is not an exhaustive list.  

 

Southern Region  

Sri Venkateshwara Bricks & Tiles Industry 

Malur Narasapur Road 

Hungenahalli ,Malur taluk 

Kolar district 

Phone: 9448209586 

Sri Marikamba Hardware Pipe and Bricks  

Masti road, Malur 

Mobile: 9449696341 

 

 Anjaneya Bricks (P) Ltd., 

No.230, Soukya road,  

Samethanahalli,  

Hoskote (Taluk) 

Bangalore - 560 067 

25356666, 25356667 

7945895, 27902611 

anjaneya.tiles@yahoo.in 

Wienerberger 

Bangaluru, 

Tel.: (0) 80 414 9168 2 - 6 

E-Mail: marketing@Wienerberger.in 

Vaishnavi Brick Industries 

No.208, 2n Main Road 

Mahalakshmi Layout, 

 Near Saptagiri Kalyan Mantap,  

Bangalore 560 086 

Mobile: 9845014797 

 

Northern Region   

Kusum Brick Field 

NH-24, Hapur, Bypass, Hapur 

Uttar Pradesh 

Phone: 91-122,2333733, 91-9897756140 

Prayag clay Produts Pvy Ltd., 

S 4/32 A-1 Orderl Bazar Varanasi 

Phone: 91-9935111095 

Bharat Brick Company, 

Derabassi, Mohali (Punjab) 

 

Western region  

Jay Jalaram brick works, 

Near RTO office, 

Godhra, Gujarat 

9925670707 

 

 

mailto:mec@capaccioli.com
mailto:marketing@Wienerberger.in

