
Accelerating Clean Technology
The construction sector is one of the fastest 

growing sectors in the country. Within the 

construction sector, brick production with 

emissions estimated at 150 million tonnes CO  per 2

year, is the single largest source of air pollution and 

also exerts pressure on natural resources like soil 

and coal. It is one of the major contributors of green 

house gases (GHGs). Most of the production is 

done through traditional fixed chimney kilns and 

clamps. Instances of modern technologies are 

almost non-existent. All the present technologies 

are energy intensive and resource inefficient with a 

coal consumption of around 20-30 tonnes/lakh 

bricks produced. In addition to the environmental 

impact, there are serious social implications as the 

working conditions of the labour are unsanitary 

and hazardous. As per the United Nations 

Framework Convention on Climate Change 

November 2012

(UNFCC) this sector provides the cheapest avenue 

for mitigation of GHGs. However, adoption of clean 

and low carbon technologies by the Indian brick 

sector is hindered due to cumbersome, age old and 

vague regulatory procedure starting from applying 

for land to accessing finance besides inadequate 

information, incentives and consumer demand for 

cleaner, low carbon construction material. 

Moreover, regulations are not strictly enforced by 

the state agencies. Therefore, there is a need for 

improvement of  brick sector by proper 

dissemination of improved technologies in the brick 

clusters. Some key barriers that are present are:

• Lack of awareness of new technologies

• Lack of favourable policies and inadequate 

enforcement of existing regulations

• Limited access to finance

Along with new and improved technologies favourable policies and proper 

financing is also necessary to accelerate the adoption of clean 

technologies. In the recent past there has been growing awareness on the 

need to change. This is evident from the favourable policies introduced by 

the various departments of the state and central governments. These 

include schemes from Ministry of Micro, Small and Medium Enterprises, 

District Industries Centre, Khadi Village Industries Board etc. Initiatives by 

the regulatory agencies have resulted in formulating the emission 

standards and citing criteria of brick industries. Ministry of Science and 

Technology has instituted programmes on improving the brick and 

associated industries through technology development and dissemination 

schemes.  Promotional and financial incentives have been introduced by 

Ministry of MSME to adopt cleaner production technologies.  Despite 

these measures, the industry hasn’t changed much. Further measures 

need to be taken. Some of these measures include formulation of 

standards by the Bureau of Indian Standards for improved technologies 

like design and construction of eco-kilns and the utilization of waste 

materials in brick making. It will lend credibility to cleaner technologies 

amongst the state governments. Eco-bricks can also be included for 

determining the eco-ratings of green buildings by Bureau of Energy 

Efficiency (BEE) and Indian Green Building Council (IGBC). This will boost 

the demand of products. Cleaner brick technologies can also be included in 

VSBK in Vietnam

the State Industrial Promotion policies. This can help in provision of tax 

incentives and capital subsidies by the government. Few other policy 

changes can include preferential siting criteria and preferential waiver of 

compliance for eco-friendly brick production technologies

At present, entrepreneurs don’t avail existing financial schemes due to 

complex formalities and excessive delays in clearance of loans by the banks. 

Hence, easy availability of finance for capital investment is needed for 

capital investments. Moreover, entrepreneurs should be made aware 

about the various schemes and the formalities to own and acquire finance 

for SMEs. Apart from favourable policy and financial regime, service 

delivery is extremely important. This will encompass delivering all the 

required information regarding policies, finance in the regional languages 

as well as technical support to shift towards cleaner technologies which 

shall be available at all stages from installation to commissioning. It requires 

enhancing the capacity of existing commercial service providers to provide 

quality service towards adoption of technologies. Newer brick production 

technologies are likely to gain the foothold required for its large scale 

adoption by training of masons, machine operators, equipment 

manufacturers, firemen and firing supervisors. 

Q:2   Who are key stakeholders in 
accelerat ing  the  adopt ion of  c lean 
technologies in the country? 

The key stakeholders can be categorised in five 
groups. First are the technology solution providers 
who are important in providing the clean technology 
to the entrepreneurs. In order to encourage people to 
adopt these technologies, effective policies need to 
come into place. Therefore, policy makers become the 
next category of the stakeholders. Entrepreneurs are 
the most important category. For bringing about a 
change, easy financing is required in terms of 
subsidies and loans from banks. Ministry of Micro, 
Small and Medium Enterprises and other related 
government departments along with the financial 
institutions are responsible for easy financing. Lastly, 
in order to influence the consumers to use the 
ecobricks, contractors, designers and architects will 
be helpful.
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Q:1  What is the importance of clean 

technology in brick sector especially in 
emerging economies like India?

For an emerging economy like India, the importance 
of clean technology can be seen from two 
perspectives: one being the increasing demands of 
bricks for housing and other infrastructural needs and 
the other issue being the resource intensive nature of 
the brick industry in terms of manpower, raw 
materials and energy. Clean technologies act as a 
bridge between these two conflicting requirements. It 
helps in satisfying the increasing demand. At the same 
time it would reduce the environmental pressure. The 
need of the hour is to reduce the virgin material usage 
and utilise the manpower in a more efficient manner. 
Also waste materials like industrial wastes can be used 
to reduce the energy requirements.

The Vietnam Brick Industry
In the year 2000, Vietnam produced 8 billion bricks and the Ministry of 
Construction, Government of Vietnam, estimated the brick demand to 
grow by about 5% in the coming years. Around 25% brick production 
takes place in 150 large-scale, state owned enterprises (SOEs). 
Remaining 75% bricks are produced by several thousand small-scale 
producers. The SOEs employ modern continuous brick making 
technology, consisting of de-airing extrusion, artificial drying and firing 
in coal or oil-fired tunnel kilns. The small producers employ - small 
extruders (augurs) and traditional intermittent kilns for firing bricks. A 
large variation is observed in the fuel and kiln type: coal fired vertical 
up-draught kilns are employed in the north; wood fired up-draught kilns 
in the central and rice husk fired down-draught kilns in the South of 
Vietnam. The government of Vietnam has banned the use of solid bricks 
in recent years. It’s now promoting hollow bricks produced from tunnel 
kilns.

The small-scale brick making units are generally located in clusters (20-
100 units) located either in the vicinity of heavily populated peri-urban 
areas or in the agriculture fields. The pollutants (SOx, CO, dust) resulting 
from inefficient firing in these kilns, gets concentrated in the immediate 
neighborhood (0.5 –1 km radius) of the clusters. The crop loss and 
health impacts due to pollution from brick kilns has given rise to serious 
conflict between the brick makers and the local population. Mostly 
brick clusters are located on riverbank, which also forms the boundary 
between provinces and hence pollution from brick clusters also create 
conflict between provincial governments. 

An UNDP project funded by “Small Grant Programme of the Global 
Environment Fund” introduced the first ever VSBK in Vietnam.  It 
became operational in December, 2001. After the successful operation 
of this VSBK, about one hundred VSBKs were built across Vietnam in a 
short period of two years. However, most of the VSBKs were self copied 
without proper design and construction advice from the experts, which 

resulted into complication in operation, uneven shaft size and excess 
flue gas on the top of the loading platform. Due to this wild coping and 
resulting negative effects, Government of Vietnam termed the VSBK as 
backward technology and instructed provinces not to support its 
dissemination. However, the Ministry of Science and Technology 
awarded a gold medal to a VSBK company for energy saving and 
environmental performance in December, 2003. This clearly indicates 
that if the VSBK technology is properly transferred, its merits and 
limitations known by the concerned people and above all, the VSBK 
technology know-how locally anchored, there is an immense potential 
to transfer and change the existing traditional brick making system into 
an environmental cleaner future.



All the red brick production technologies utilise soil as 
its raw material. Soil along with other additives is 
moulded to form green bricks which are then fired. 
The quality of fired bricks depends largely on the soil 
properties. 

The basic constituents of soil are clay and silica 
minerals which contain minerals like alumina, 
potassium, iron, calcium, sodium etc.  These mineral 
constituents have various characteristics on brick 
forming, drying and firing. Good brick quality can’t be 
achieved from all types of soil. Therefore, to avoid the 
production of poor quality, weak bricks with a high 
breakage rate, the soil of an area should be tested 
prior to setting up of an enterprise. Confirmatory 
physical and chemical tests are required to check the 
feasibility of the soil for a brick production site and 
understanding the resultant product quality. Other 
advantages of soil testing include determination of 
size of moulds, suitability of use in construction and 
means of improvement over conventional procedure.

There are three ways of checking the soil quality. Field 

tests like visual inspection of the area, soil shape test, 

lime test, sedimentation and smearing test can be 

done before sending the soil samples to laboratories. 

These tests are quite satisfactory but occasionally the 

results of these tests can be misleading if the person 

has no experience in brick making. The second 

method is laboratory testing. Chemical tests find out 

the mineral content of the soil. Percentage of clay, silt 

and sand can be determined by physical analysis. The 

last method is to stimulate the laboratory conditions 

into pilot plant scale. 

Soil testing can be done in various laboratories across 

India. Technology and Action for Rural Advancement 

(TARA) and Damle Clay Structurals Pvt Ltd help the 

brick entrepreneurs in conducting soil testing before 

setting up the enterprise. A testing laboratory was 

also set up at the premises of Int Nirmata Parishad 

(INP), Varanasi along with TERI and SIDBI. 

Small Industries Development Bank of India (SIDBI) functions as the Principal Financial 
Institution for the promotion, financing and development of MSME sector. SIDBI has 
also been working proactively in the area of sustainable development of MSME sector. 
It has been involved in the cluster level intervention for furthering modernisation/ 
quality improvisations, evolving technology mission for MSMEs, and acting as key nodal 
agency for government schemes aimed at developing niche in certain sectors through 
technology upgradation.

It has taken several initiatives to promote lending for green and energy efficient 
technologies in the MSME sector. It has been operating focused lending schemes for 
p ro m o t in g  invest m ent  in  c lea n  p ro d u c t io n  a n d  en erg y  ef f i c ient  
technologies/production processes under bilateral lines of credit from KfW, Germany 
and JICA, Japan. These focused schemes have two pronged approach, i.e. concessional 
lending to encourage investment in green or energy efficient technologies and 
launching of cluster specific information dissemination. It has so far provided assistance 
under the JICA scheme to more than 2000 MSMEs with aggregate assistance of more 
than Rs.800 crore for cleaner production and energy saving investments. Under the KfW 
scheme, the minimum assistance is not less than 10 lakhs with a repayment period of 
not more than 7 years. In order to qualify for a loan, the apart from having a satisfactory 
track record of past performance and sound financial position, the proposed 
investments should also result in reduction of air and water pollution, soil 
contamination and raw material usage. The enterprise should aim at upgrading existing 
installations to comply with environmental and social standards.

Under the MSME Financing and Development Project (MSMEFDP) being implemented 
by SIDBI, various initiatives are being undertaken to enable the emergence of 
competitive MSMEs with provision of financial and non - financial services. Credit 
facility (CF) has been channelized to over 2050 MSMEs spread across major cluster 
centres across the country. They aim at instilling energy efficiency in their cluster 
development initiatives. SIDBI has also entered into a Memorandum of Understanding 
(MoU) with the Bureau for Energy Efficiency (BEE) for creation of a shelf of energy 
efficient technologies for 25 MSME clusters, awareness creation and capacity building 
of local Business Development Services (BDS) providers for implementing energy 
efficient technologies. This shall be integrated with financial support to eligible 
proposals for adopting energy efficient technologies and measures. With the support of 
MSMEFDP and SME Rating Agency (SMERA), SIDBI has introduced the “Green Rating 
Model”. This initiative is aimed to encourage MSMEs engaged in industrial activity to 
adopt better technologies and processes to prevent un-mitigated environmental 
damage. It will act as a risk mitigation tool for MSMEs to effectively face business 
continuity risks associated with rapidly changing regulatory prescriptions on 
environment governance & compliances.

Soil Testing for Suitability in Firing Process

Mr Dibya Kishor Sahoo and Mr. Chittaranjan Das started LEO 

bricks in 1984 with clamp kilns. Over the years, they operated 

movable chimney kilns as well as fixed chimney kilns. 

However, they took the initiative to shift to a cleaner brick 

production technology, Vertical Shaft Brick Kiln (VSBK) in 

2007.

They utilise only 6 tonnes of coal per lakh of fired bricks. This 

coal is obtained from Mahanadi coal field at the rate of Rs 

2500 per ton. This unit is mechanized with three TARA brick 

making machines and one small JCB machine. They also have 

trollies for loading and unloading of bricks in the shafts. The 

bricks are sold at the rate of Rs 3.20 per brick earning a profit 

margin of 53%. This is extremely large in comparison to their 

fixed chimney kiln. “We earn a profit margin of just 33% from 

the fixed chimney kiln which is pretty low compared to the 

VSBK unit”, said Mr. Dibya Kishor Sahoo.

Clever Trick for Cleaner Bricks
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The Economist, June 2, 2012: OUTSIDE a village called Mau, in Uttar Pradesh, half a 
dozen chimneys rise from kilns into a colourless sky. These ovens, six among the 
100,000 which turn out the 200 billion bricks made each year in India, are worked 
by Dalits—members of castes once regarded as untouchable.

India's brick kilns are noxious sources of pollution, particularly soot, and working 
them means a life that is always nasty, frequently brutish and often short. But on 
top of this social evil is an environmental one. The exhaust from the kilns mixes 
with diesel emissions and other fumes to form an atmospheric brown cloud, which 
is up to 3km thick and thousands of kilometres long. Two of its main ingredients, 
the small carbon particles which the soot is composed of, and ozone are important 
contributors to the greenhouse effect, and thus to climate change. Among other 
negative effects, the cloud is thought to be accelerating the retreat of Himalayan 
glaciers, which are found at a similar altitude.

A change in design to fire the coal more efficiently could be adopted. 
Unfortunately, the main recommended change of design (at least, the change 
recommended by the United Nations Environment Programme) is a rather 
expensive one: to switch from Bull's trench kiln to vertical-shaft kiln.

Vertical-shaft kilns cut soot emissions by three-quarters, but they cost around 10m 
rupees ($200,000) each and require good-quality clay, able to withstand rapid 
heating. That makes them too expensive for most kiln owners. But recent research 
conducted as a collaboration between two Indian green-technology and 
consulting firms, Greentech Knowledge Solutions and Enzen Global Solutions, has 
suggested some more easily affordable changes that can be applied to existing 
kilns.

Greentech's main suggestions are to increase the number of air ducts in the kilns' 
smokestacks and set the bricks to be fired in a zigzag pattern, rather than in the 
current block arrangement. These two simple measures improve the circulation of 
air within a kiln, and thus the process of combustion. That, the company says, 
reduces a kiln's emissions of soot by 60%. It also reduces its fuel consumption by 
15%. The cost, around 1m rupees a kiln, can then be recouped in three or four 
months.

Two further ideas in the firms' report might be a bit more difficult to implement, 
but would also help. One is the widespread adoption of a technique commonly 
used in central India, which involves mixing coal dust with the clay the bricks are 
made from. This makes use of the otherwise useless dust, which burns, in situ, 
firing the brick from within. It follows that, because the coal is mixed with the clay, 
most of the resulting crud (70%, the researchers found) is retained within the brick 
once it has been fired. The other proposal is the production of hollow bricks. A 
hollow brick uses less clay and thus requires less fuel to fire. It is also a better 
product, because it provides more insulation. Hollow-brick machines are 
expensive, though, costing at least 20m rupees apiece.

Greentech reckons that if all of its recommendations were adopted, they would 
save 5m of the 25m tonnes of coal which India's brick kilns consume every year, 
and reduce the country's annual emissions by the equivalent of 9m tonnes of 
carbon. Just as importantly, they would also make the jobs of those who work the 
kilns rather less horrible.

The main barrier to upgradation of clean technologies in MSMEs is limited 
information about such technologies and access to funds. Technology and 
Quality Upgradation Support to MSMEs is a scheme which addresses the 
above mentioned problems. It is one of the ten components of National 
Manufacturing Competitiveness Programme (NMCP). It focuses on enhancing 
the competitiveness of the MSME sector through energy efficiency and 
product quality certification. The present scheme will also deal with the issue 
of reduction in emission of Green house gases (GHGs) by the MSME sector. The 
main objective of this scheme is to sensitize the manufacturing MSME sector 
to the use of energy efficient technologies and manufacturing processes. The 
scheme also focuses on additional spin-offs for the MSME sector through 
clean development mechanism (CDM). An innovative concept of cluster-
based carbon credit aggregation centres (CCAs) has been planned under the 
scheme to initiate MSMEs to CDM benefits.

The objectives of this scheme are achieved through various activities like 
capacity building of MSME clusters for energy efficiency and CDM 
interventions and other technologies mandated as per the global standards, 
implementation of such technologies in MSME units, setting up of Carbon 
Credit Aggregation Centres (CCA) for introducing and popularising CDM in 
MSME clusters and encouraging MSMEs to acquire product 
certification/licenses from national/international bodies and adopt other 
technologies mandated as per the global standards.

Awareness programs will be conducted on energy efficient technologies, 
availability of energy efficient equipments and the need for energy efficiency 
and cash benefits from energy efficient technologies and CDM by expert 
organisations like Bureau of Energy Efficiency (BEE), The Energy and Resources 
Institute (TERI), Indian Institute of Technology (IITs) etc or state agencies like 
MITCON, Gujarat Energy Development Agency (GEDA) besides the 
autonomous bodies of central and state government. The government will 
help in developing detailed project reports (DPRs) to be submitted to banks for 
financial aid. Under the present Activity, MSMEs will be assisted in 
implementation of the projects through loans from SIDBI/banks/financial 
institutions for which subsidy upto 25% of the cost of the project will be 
provided.
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