
Climate Change Mitigation in Odisha
Introduction and Background

Climate change, an overriding environmental issue 
of our time, refers to any significant changes in the 
measures of climate like changes in temperature, 
precipitation or wind patterns among other effects 
lasting for an extended period of time. The main 
causes of climate change are an increase in the 
concentration of green house gases (GHGs like 
carbon-di-oxide, methane, nitrous oxide, 
fluorinated gases) and land use changes for urban 
development, human settlement and agricultural 
purposes which reduce the carbon sink. Global 
carbon emissions from fossil fuels have 
significantly increased since 1990. Emissions 
increased by over 16 times between 1900 and 2008 

1and by about 1.5 times between 1990 and 2008 . 
CO  emissions across the world in 2010 increased 2

2by 5.9% to 30.6 billion tonnes from 2009 . Climate 
change will have wide-ranging effects on the 
environment, and on socio-economic and related 
sectors, including water resources, agriculture and 
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water security, human health, terrestrial 
ecosystems and biodiversity and coastal zones. Its 
effects include changes in rainfall patterns leading to 
severe water shortages and/or flooding, melting of 
glaciers causing flooding and soil erosion, rising 
temperatures affecting food security and increasing 
the rates of extinction for many habitats and species 

3(upto 30% with a 2° rise in temperature) . Increasing 
sea levels mean greater risk of storm surge, 
inundation and wave damages to coastline. 

India is confronted with the challenge of sustaining 
rapid economic growth amidst the increasing global 
threat of climate change. Climate change may alter 
the distribution and quality of India's natural 
resources and adversely affect the livelihood of its 
people. With an economy closely tied to its natural 
resource base and climate-sensitive sectors such as 
agriculture, water and forestry, India may face a 
major threat because of the projected changes in 
climate. Recognizing climate change as a global 
threat, India formulated the National Action Plan on 

Climate Change. It focuses on adaptation, mitigation 
and scientific research with the objective of 
sustainable development. 

Odisha and Climate Change
Odisha is one of the most vulnerable states to climate change. Its 480 km 
coastline is subjected to climate mediated cyclones and coastal erosion. Its 
agriculture is vulnerable to the vagaries of climate-induced weather 
changes. Climate change has the potential to derail the current growth 
strategy and deepen poverty in Odisha.

Brick Sector

Bricks are one of the most important building materials in India. Odisha is 
one of the major brick manufacturing states after Punjab, Uttar Pradesh, 
Bihar and West Bengal. Firing technologies like Bull's Trench Kiln (BTKs) and 
clamps in Odisha are highly energy intensive. Brick production utilizes coal 
and soil as its raw materials. The annual estimated coal consumption by the 
brick industry is 24 million tonnes, which represents around 8% of the total 
consumption in India. Besides coal, brick industry also consumes a large 
quantity of biomass fuels. It also expends top soil estimated at 350 million 
tonnes per year. Usage of top soil for clay leads to loss of agricultural land, 
soil erosion and loss of soil fertility. Essential nutrients like nitrogen, 
phosphorous and potassium are very low in fields that have been exploited 
by brick industries.

Brick making has been identified as one of the most polluting industries in 

the small scale sector by the Central Pollution Control Board. The FC-BTK 

technology emits over 600 tonnes of CO  per 1000 bricks in its firing 2

process. Besides carbon emissions, they also emit SO , NO , particulate 2 X

emissions and other volatile organic matter. Therefore, it is imperative to 

introduce new eco-friendly technologies like VSBK, fly ash technology in 
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The South African brick industry is one of the most advanced with respect to mining 
and processing of clay. However despite the advanced mining and production 
technologies adopted, it still applies archaic firing methods such as clamp and other 
intermittent kilns, which are inefficient as regards to energy consumption and 
therefore cause additional stress on the environment. The total brick production in 
South Africa is approximately 5.5 billion units per year. It is estimated that at least 
50% of these units are produced in clamp kilns. This volume is produced by about 
150 entrepreneurs employing around 20'000 workers.  

In recent time, the brick industry in South Africa has shown interest in transforming 
its brick firing technology. The main reasons for transformation in this traditional 
industry are competition from the cement industry, high cost of coal, competitive 
market and proposed pollution control norms. Some of the large businesses have 
shifted to tunnel kilns. But many large and small businesses are exploring VSBK as a 
technology option due to its very high energy efficiency, consistent fired product 
quality, operational flexibility, low breakage and low investment. There is one VSBK 
with 38 shafts operating in Pretoria. Considering the current global challenges as 
regards to global warming, the introduction and application of cleaner brick 
production technologies is an urgent need. The VSBK technology produces 
substantial reductions in emissions and qualifies for the CDM, as has been 
proven in India.

Loading of green bricks-South Africa

the state to reduce these emissions. This is extremely important in lieu of 

the nation's attempts to reduce carbon emissions in order to mitigate 

climate change

Opportunities include energy and resource efficient technologies for fired 

bricks i.e. VSBK, use of industrial waste that will reduce coal consumption 

and emissions. Odisha is poised to be the major hub of manufacturing 

industries, which will lead to generation of enormous amounts of 

industrial wastes. It also plays host to various power plants like National 

Thermal Power Corporation, Hindalco, Talcher Thermal Power Station etc. 

Fly ash generated in the thermal power plants can be used to make bricks 

saving the top soil. Use of industrial wastes can potentially save upto 4.6 

million tonnes of CO  per year. Currently, only 22.6% of fly ash is already 2

being utilized in the state. Institutional acceptance of fly ash bricks as a 

result of confidence building activities of fly ash mission has triggered the 

acceptance of fly ash bricks by more and more user agencies. Even the 

individual preference is shifting to fly ash bricks from clay bricks in both 

rural and urban areas.

The state government of Odisha has included fly ash based industries 

utilizing a minimum of 25% by weight of fly ash as base raw material in the 

Priority Sector in the Orissa Industrial Policy Resolution 2001. The Odisha 

government is promoting investments in new cement plants based on 

blast furnace slag and fly ash in the Orissa Industrial Policy Resolution 

2007. Utilization of fly ash to reduce emissions is also emphasised in the 

State Climate Change Action Plan. 

Q  What is your view on the brick sector today?

Traditionally, the brick sector is energy and labour 
intensive, environmentally challenging but essential. 
However the brick sector is changing very rapidly. 
There have been new developments and 
advancements in the last 15 years.  New firing and 
production technologies like the VSBK, the zigzag are 
coming up. There is also an influx of new products like 
cement based blocks, hollow bricks and flyash bricks. 
Though, implementation of alternative materials  in 
the buildings needs to be attractive and affordable to 
ensure uptake.

There is an urgent need to bring about a change in the 
prevailing working and living conditions of brick 
workers – moulders, firemen, loaders. The reasons for 
labour shortage also need to be explored in detail. An 
appropriate balance between mechanisation and 
workers living and working conditions needs to be 
struck for optimized growth in the sector. Energy 
supply issues also need to be dealt with in order to 
ensure sustained mechanisation. 

Another concern is the regulatory frameworks for 
containing the environmental damage caused due to 
the sector, both in terms of soil degradation and air 
pollution. While materials that do not cause 
environment degradation should be promoted a 
comprehensive support on policy and regulation for 
this sector is still lacking.

Q What steps need to be taken to accelerate 

growth in the sector? 

One of the urgent needs in the sector is to organize 

multi-stakeholder dialogues through state and 

national level associations of entrepreneurs and 

workers to enable exchange of information and 

knowledge. State agencies, private developers and 

the construction industry should be actively involved 

in these dialogues. A roadmap for transformation 

should be developed in consultation with various 

stakeholders.

State and cluster profiles are an essential tool for 

designing and planning interventions as well as for 

tracking and monitoring the sector. There is a need for 

technical handholding, especially with all the new 

developments in the sector. Training across the 

service delivery chain is essential for accelerated and 

sustained uptake. 

We do not see widespread campaigns promoting the 

case for clean brick industry. Firemen are the prime 

movers in this sector and word of mouth is a powerful 

mode of dissemination. Feeding in information to this 

group in vernacular languages should be undertaken. 

Case studies and good practices from the production 

and management angles need to be documented and 

disseminated widely among entrepreneurs to spur 

uptake of better practices.
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The brick sector is highly unorganised and is thus 
often sidelined in several initiatives taken by the 
government and civil society for environment 
protection. There is an urgent need to bring about 
resource efficient good practices in this sector and 
this can only be brought about through the active 
involvement of brick entrepreneurs. 

The biggest barrier to behaviour change is the lack of 
awareness prevalent in the sector. This is both for the 
brick entrepreneurs as well as the end users of bricks. 
While entrepreneurs are unaware of cost effective 
measures to increase the energy efficiency of kilns 
and of new environmentally friendly technologies; 
end users refuse to use fly ash or hollow bricks on 
grounds that they are of an inferior quality.

Thus, on the supply side, the demonstration of viable 
clean technologies such as the Vertical Shaft Brick 
Kiln, Fly Ash technology, Zig Zag Kiln and others is 
important to increase acceptability and show that 
these technologies are financially viable. On the 
demand side too, acceptability of alternative bricks 
and their demand needs to be increased by their use 
in government buildings. Potential avenues to 
increase supply and demand of eco-bricks include 
their inclusion in government 'schedule of rates' used 
for procurement by the Public Works Department 
(PWD) and their demonstrated use in the Indira 
Awaas Yojna. 

In Odisha, some districts like Angul, Dhenkanal are 
moving towards using fly ash bricks to construct 

colonies. As many as 50 small scale fly ash brick 
industries have come up in Odisha under the fly ash 
utilization programme under Odisha Environmental 
Programme (OEP). This trend requires further 
exposure and can be used as an initial site for the 
demo of fly ash use in building constructions. The 
need for increased demonstration of clean and 
economically viable technologies for improved 
awareness is urgently required for the large scale 
uptake of cleaner brick technologies. 

A National Clean Energy Fund (NCEF) was put in place in the 
Budget of 2010-11 by the cabinet committee of economic affairs. 
The fund is being financed through levying a clean energy cess on 
coal produced in India at a nominal rate of ̀  50 per tonne of coal, 
lignite and peat; and will also be applicable to imported coal. It is 
proposed that the funds will be used for research and innovative 
projects in clean energy technology.  

The Fund is based on the polluter pays principal and will provide 
impetus for industries to increase their energy efficiency and 
reduce their coal consumption, to avoid paying the tax. 
Additionally, it will provide a national fund than can be used to 
reward voluntary emissions reductions in India since continued 
funding from the Clean Development Mechanism in the country 
is uncertain. 

The committee of economic affairs has approved the setting up 
of an inter- ministerial group to pick up projects and schemes 
eligible for financing from the fund. While the government 
collected around ̀  3,124 crore from the coal cess in 2010-11, it is 
yet to draw a firm roadmap for investing the money. According to 
government estimates, the budgeted clean energy fund for the 
financial year 2012-13 is ̀  3864 crores. The government expects 
to collect ̀  10,000 crore by 2015. 

In the year 2011-12, an allocation of ` 200 crore from the fund 
has been proposed for environmental remediation programmes 
and additional ̀  200 crores for the Green India Mission. This year 
no specific projects were announced for the utilization of 
the clean fund.

Need for Awareness Generation and Demonstration
for large scale uptake of cleaner brick technologies 

Mr. Sanatan Naik is a brick entrepreneur in Sundergarh area of Odisha. He was operating 
a Fixed Chimney-Bull's Trench Kiln (FC- BTK). In the year 2008, in addition to FC-BTK he 
started a Vertical Shaft Brick Kiln. The soil for this unit was obtained from nearby areas 
and coal from Bajrangnagar or Gopalpur. However, he had to pay mining royalty for the 
raw materials for VSBK. 

This unit of VSBK with 2 shafts has a production capacity of 7000-8000 bricks per day. 1 
cycle of brick production is finished in 20-23 hours. This unit is operational for 9 months 
in a year i.e. November to May with an annual production of 1, 60,000 to 1, 80,000 bricks. 
The market area of these bricks is Sundergarh, Jharsuguda and Sambalpur.

Due to the exceptional success of the VSBK unit, Mr. Sanatan Naik is contemplating to 
increasing the production capacity with the help of TARA Machines. 

Building Materials from Waste 
(The Times of India)

Dr. Soumen Maity, Aditi Jha, Kriti Nagrath, 
D. Varsha, Anjali Nambissan

Coal Prices in Odisha year wise

Climate change is the defining challenge of our generation. Recognising 
climate change as a global threat, the National Action Plan on Climate 
Change was formulated in 2008. It lists specific opportunities to simultane-
ously advance India's development and climate related objectives of both 
adaptation as well as greenhouse gas (GHG) mitigation. The main principle of 
this document is to maintain a high growth rate essential for increasing living 
standards as well as reducing the vulnerability to climate change. 
Implementation of the mission is through 8 missions on Solar, Energy 
Efficiency, Sustainable Habitat, Water, Sustaining the Himalayan Ecosystem, 
Green India, Knowledge for Climate Change and Sustainable Agriculture.

Taking a cue from NAPCC various states like Odisha, Madhya Pradesh, 
Arunachal Pradesh, Andhra Pradesh, Assam, Meghalaya, Mizoram, 
Rajasthan, Sikkim, Tamil Nadu and West Bengal have formulated their state 
climate change action plans. Odisha is the first state to formulate the state 
climate change action plan. 

The Odisha State Action Plan on Climate Change (OSAPCC) emphasizes on 
the use of cleaner production technologies, methods and practices in 
industries to reduce the GHG emissions without compromising on industrial 
growth. The industries in the state are mostly based on coal like the thermal 
power plants, iron and steel and construction sector. United Nations 
Framework Convention on Climate Change (UNFCC) recognizes construction 
sector as one of the cheapest avenues for climate change mitigation. Various 
low carbon technologies are available in the brick sector. The State Action 
Plan encourages the utilization of fly ash produced in power plants. It focuses 
on capacity building of State Pollution Control Board. Under this initiative, 
information on the initiatives that have used fly ash has to be collected and 
an operational plan on the effective utilization of fly ash has to be developed. 
To reduce the carbon emissions, OSAPCC has suggested carbon inventories 
or green house gases (GHG) profiling for particular industrial clusters. GHG 
profiling will be an important input for policy making and monitoring 
performance of the brick sector with respect to carbon efficiency. 

National and State Action Plans on 
Climate Change - An Important Step 
towards Low Carbon Development

Snehalata Srivastava

Nagpur, June 30, 2012: Two teachers at Visvesvaraya National Institute of 
Technology (VNIT) have put their expertise together to develop environmental 
friendly, energy efficient materials from industrial and agro waste like sugarcane 
bagasse and construction waste. They have used these materials for making false 
ceilings and in interior designing as well as demonstration houses.

They have developed extremely light weight and energy efficient bricks from paper 
waste generated from the mills. “We decided to make bricks from the waste mainly 
looking at almost 30% shortage of bricks. Also, we needed alternative materials 
that could fit into our concept of green construction. After the newspaper waste 
bricks, we have made similar thermally insulated bricks from agro-waste or 
sugarcane bagasse and also a mixture of waste material generated commonly at 
any construction site," said Rahul Ralegaonkar, associate professor of civil 
engineering at VNIT. Sugarcane bagasse, generally burnt in furnaces and 
elsewhere results in ash which is similar to fly ash used to make bricks. 

These bricks also cost just over half the conventional brick. "Of the total newspaper 
waste generated, about 15% cannot be recycled again and goes as complete 
waste. We use this to make our bricks which are extremely light weight, low cost 
and environment friendly," Sachin Mandavgane, an associate professor in 
chemical engineering said.

To promote the idea, head of civil engineering department V A Mahisalkar, with 
support from VNIT director S S Gokhale, created a Forum for Promotion of Green 
Buildings in December last year. It will not only propagate these ideas but also 
attract new ones. "We got good response in the three activities we organized so far. 
Students came up with new ideas. There is lot of scope for green buildings in 
future," he said. Ralegaonkar is also promoting conservation of energy in both 
existing buildings and the 'green' ones.

These have been developed under two projects funded by the Department of 
Science and Technology (DST), Government of India. The researchers have also 
developed a technique for making false ceilings using a combination of aluminium 
sheets; mortar saw dust and thermocol along with a fibre mesh. Since thermocol is 
not energy efficient and environment friendly material, they plan to replace it with 
a better material. 
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