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I. Summary  
 

The Indian clay bricks sector has enormous potential and needs to transition to higher resource efficiency that involves concomitant reduction in environmental 
impacts and improvement in the work environment. However, it also calls for high investments and a possible sector re-organisation along with a favourable policy 
framework.  

It is in this context, that WEFT (Water Energy Food Transitions) Research undertook a short exploratory study in technical partnership with Greentech Knowledge 
Solutions. We connected with clay bricks enterprises from various clusters to understand their views on the sector, the manufacturing process and challenges they 
face. We conducted a round table discussion with various stakeholders of the sector – enterprises, technology providers, financial institutions, credit rating agencies 
and other multilateral institutions. We categorised different technology upgradation options and analysed each of them from the perspective of likelihood of 
adoption. The likelihood of adoption of any transition is dependent on two major stakeholders – the enterprise and the financiers. Each technology option was 
analysed from the enterprise lens and the financier lens.  

Findings 
The study gave many insights into the sector, both from previous literature and from interactions with sector players. The key finding was that different technology 
options are feasible for different scenarios, based on factors like local conditions, market demand, regulatory push, raw material availability and access to finance.  

Access to structured finance is a major challenge for the unorganized sector as there are no proven track records of enterprises or government guarantees to reduce 
the risk. However, the sector has large growth potential and is very lucrative. There is a need for the sector to transition in general, and from a technology persepective 
in particular. Sector transitions need to address issues concerning labour, raw material availability, regulatory environment and the unorganized nature of the sector.  

Important next step: connecting the financiers and the enterprises 
The study thus far has provided an understanding of risks in the sector, mitigation possibilities and a limited understanding of financing needs. The logical next step 
is to connect entrepreneurs with financiers so that the latter’s financing gaps are better understood. Towards this end, the next phase of work will focus on gathering 
background information for sector / cluster-scale financing and developing 2-3 showcase projects to demonstrate flow of structure project finances into the sector.  
This phase will be executed in close association with 1-2 potential funders, with whom the team has already started initial discussions.  

 

II. Introduction 
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The context 
 

Bricks constitute an important element of buildings and will continue to be demanded as long as demand for housing is on the rise for new homes / settlements as 
well as for replacement of old buildings. India is at the cusp of a major transition and expects a boom in housing demand. 

According to some studies1, anywhere between 190,000-280,000 brick kilns operate in the country. With an estimated manufacturing of 220-280 billion bricks per 
annum, India is the second largest producer of clay bricks in the world after China. The industry is mostly unorganized and highly labour intensive. According to the 
All India Bricks Manufacturing Association, 121,000 brick kilns are registered in India with an estimated labour employment of 15 million2. The bricks sector is also 
among the largest emitters of CO2 in India. 

In India, the manufacturing units are generally based in clusters – according to proximity of end consumers and availability of raw material. One major cluster is the 
Varanasi cluster, with its rich alluvial soil suitable for moulding. Each cluster has specific technological features and labour needs depending on the local conditions 
and market characteristics. 

                                                             
1 http://resourceefficientbricks.org/pdf/REB_booklet_Mar2017.pdf  
2 http://shaktifoundation.in/wp-content/uploads/2014/02/National-Brick-Mission.pdf  
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Sector factsheet 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 

                                                             
3 http://resourceefficientbricks.org/pdf/REB_booklet_Mar2017.pdf  
4 http://www.cseindia.org/docs/aad2015/11.03.2015%20Brick%20Presentation.pdf  
5 http://shaktifoundation.in/wp-content/uploads/2014/02/National-Brick-Mission.pdf  
6 http://www.cseindia.org/docs/aad2015/sameer-maithel.pdf 
7 http://www.dcmsme.gov.in/reports/varanasibrick/VRN_BRK_IDFaninBTK_VRN_BRK_IDF_04.pdf  
8 http://mnre.gov.in/file-manager/akshay-urja/january-february-2013/EN/24-27.pdf 
9 http://clc.gov.in/clc/node/567  

Parameter Value 
No. of brick kilns in India 190,000-280,0003 (2015) 

Annual brick production in India 220-280 billion3 

Annual brick production growth rate 5-10%4 

Annual Coal consumption 29-35 million tonnes3 

Annual Biomass Consumption  12-16 million tonnes3 

Annual clay consumption 500 million m3 3 

Annual water consumption 200-235 million m3 3 

Brick use per capita 2154 

No. of people employed 9 million4 (CSE) 

CO2 emissions per annum 66 million tonnes4 

Specific energy consumption in FCBTK  (most widely used kiln) 1.1-1.5 MJ/kg of fired brick5 

Black Carbon emissions (FCBTK) 46 gm/m2 wall area6 

No. of months brick kiln is operational 7-87 

Estimated built-up area in 2030 41 billion m2 (21 billion m2 by 2020)6 

CAGR of Construction sector (2005-2030) 6.6% p.a.8 

Labor wages Rs. 360-625 per day (as per minimum wages for mining)9 
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About the study 
 

Aims and objectives 
Based on the opportunity for upgradation in the sector, it was imperative to understand the barriers to upgradation. Among these, access to finance appeared 
to be a possible barrier. Therefore, a four-month exploratory study was undertaken with a view to: 

 Refining the current understanding of the economics of various technology transitions that are possible and have been observed in the Indian clay 
bricks sector with a focus on kilns in the Indo-Gangetic belt  

 Understanding the economic and other motivation (or lack of it) to adopt various kinds of new technologies  
 Understanding financing needs / barriers and exploring financing options for the sector to adopt various types of upgradation. 

Activities 
The following activities were undertaken in the exploratory phase I: 

 Preparing a framework for analysis of the risks and uncertainties associated with the Indian clay bricks sector 
 Understanding the various types of upgradation possible and how these can help mitigate some of the risks faced by the sector 
 Exploring financing options for various types of upgradation that are seen as sustainable and financially attractive.  

Methodology 
The study findings are based on 

 Review of risk and rating methodologies adopted by credit rating agencies (e.g. CARE, CRISIL) with a focus on aspects relevant for small-scale 
sectors like clay bricks 

 One-to-one structured, checklist-based interviews / discussions with sector representatives  
 Informal exploratory discussions with a few credit rating specialists, investment bankers and bank  
 Larger consultation with a mixed group of manufacturers, technology suppliers, commercial banks and development finance institutions 

 

III. Sector Consultations  
 

A roundtable conference was organised on 17th September 2017 with various clay bricks manufacturers, technology providers, multilateral organisations and 
financial institutions to discuss the state of the sector and the roadmap for sector upgradation. Issues around need for technology upgradation, issues in 
procuring financing, need for funding mechanisms and sector level changes were discussed. The list of participants and key discussion points of the meeting 
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are provided in Annexures II and III respectively. We also consulted with clay brick manufacturers from different clusters of India on their experiences of the 
obstacles in the sector and the steps they have taken to overcome these hurdles and upgrade their technology.  

IV. Sector risks and risk mitigants 
 

This section presents a summary of risks and possible mitigants in the sector. The overall framework for risks analysis is based on standard templates employed 
by credit rating agencies and financial institutions. The draft matrix was populated based on review of literature and consultations with experts. The matrix 
was then reviewed and finalised based on discussions with sector players. Table 1 details the different sector risks and mitigants for each risk. 

Table 1: Sector Risks and Mitigants 

Risk 
Category 

Major aspects Assessment details Mitigants (if existing or possible) Extent of risk 

Industry risk Criticality of the sector 
for the social and 
political economy 

Important sector in terms of  
 Basic necessity 
 Turnover 
 Linkage with high-growth construction sector 
 Employment potential 
 Energy consumption  
 CO2 emissions 
 Source of revenue for the states 

Sector is critical and this can be further 
highlighted at the state level to raise the 
level of political / policy interest 

Low risk 

Technology risk  (risks 
vary across technology 
transitions) 

Strong linkage (for 
O&M) / contract with 
technology suppliers 

Suppliers are established but contractual 
arrangements may be weakened due to high informal 
nature of the technology adopter 

Technology guarantees may be sought if the 
supplier is globally established 

Medium to 
high risk 

State of Technology 
development and  
adoption 

Technology adopted in a few kilns in India and 
adopted globally 

Setting up facilitation centres for skills 
development and technology adoption 

Low to 
medium risk 

Economic risk (some 
factors vary from 
cluster to cluster) 

Product demand The demand for clay bricks are likely to continue given 
the expected rapid growth in demand for housing, 
especially low-cost housing and rural housing   

Take or pay contracts; offtake contracts 
 

Low risk  
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Product pricing  Pricing of clay bricks – regular clay bricks for use in 
low-cost housing is likely to be regulated or under 
observation; Price-setting for higher quality bricks is 
likely to be more flexible 

Creating awareness about the benefits of 
higher quality, perforated and hollow bricks 
will help create a market for these products.  

Medium risk 

Input availability – clay, 
fly ash 

Top soil availability may become a challenge in certain 
parts of the country – particularly as norms for clay 
mining become more stringent.  

Regulation of clay mining may reduce 
variability in availability of clay, though this 
may impact pricing (see below) 

Low to 
medium risk 

Variable cost – clay Considerable uncertainly around clay pricing given the 
environmental costs around top soil mining 

The increasing share of perforated and 
hollow bricks will reduce need for clay / brick 

Medium risk 

Variable cost – fuel Coal price is not expected to see high volatility; fuel-
switching is possible 
Technology improvements will reduce requirement of 
coal and power 

With reduction in coal requirements and 
move to alternate fuel, costs will come down 

Low risk 

Compliance / 
regulatory risk – overall 

Enforcement of 
contracts 

Given the unorganised nature of the sector, its track 
record in terms of laying out clear contracts and 
enforcing them is not well established 

By increasing the scale and rigour of 
operation, regulatory risks will come down 

Medium risk 

Effectiveness of 
regulatory regime  

The sector has a poor record on environmental and 
labour performance.  

Establishment of institutional mechanisms 
for funding and regulating the sector will 
improve compliance 

Medium risk 

Complexity and 
vagueness of 
regulations 

Currently, the sector has low entry barriers, but the 
institutional framework is complex (ranging from clay 
mining to building codes) and involves a plethora of 
agencies at various levels 

With a focus on ease of business generally, 
the sector will have to become organised 
without being caught in a web of regulations 

Medium to 
high risk 

Compliance with 
regulatory norms 

The sector being largely informal / unorganised has a 
poor record of compliance on environmental, labour 
norms and on financial contracts 

With mechanization and formalisation of the 
sector, compliance will increase 

Medium risk 

Compliance risk - Fiscal  Low in compliance, 
unattractive to 
suppliers 

Compliance is more important in the GST regime; 
compliance required to avail input tax credit 

With increased organisation of the sector 
compliance will increase, but costs will also 
go up.  

High risk 

Compliance risk – 
environmental  

Unsustainable clay 
mining 
Fly ash utilisation 
Utilisation of waste 

With high emissions and resource use, there is strong 
possibility of stricter environmental regulations being 
imposed. As sector formalises, environmental 
compliance will become necessary  

Mechanization will improve environmental 
emissions and reduce clay use and clay 
wastage 

High risk 
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Technology Risks 
 

India, as the 2nd largest producer of clay bricks in the world faces many challenges in manufacturing clay bricks. Traditional practices of hand-moulding bricks, 
use of FCBTK type kiln for firing the bricks and drying green bricks in open areas are all inefficient processes. There is a tangible need for sustainable and 
resource efficient technology and processes to overcome these inefficiencies. Some of the major risks involved with traditional clay manufacturing technology 
are: 

 

1. Inefficient Process: Traditional technology is highly labour and energy itnensive and due to inefficient coal burning and lack of use of internal fuel for 
combustion, only 50-60% of the total bricks are of Class I standard10.  

2. Energy Use: Traditional clay bricks technology is highly energy intensive. The use of scarce coal resources in high quantities makes the industry very 
resource intensive. The specific energy consumption of this technology is very high and can range between 1.1-1.5 MJ/kg bricks fired10.  

3. Clay Wastage: Traditional method of hand moulding bricks leads to high clay wastage. Though traditional technologies can have clay wastage upto 
10% of the raw material used, new technologies can bring down this wastage level to 2.5%10. Open sun drying of bricks can also lead to high wastage 

                                                             
10 http://shaktifoundation.in/wp-content/uploads/2014/02/National-Brick-Mission.pdf  

Air Emissions – PM, CO2 

Compliance risk – 
labour related 

Occupational hazards 
Job security 
Wages 
Power to negotiate 

Work safety; Occupational hazards (air pollution); 
Seasonal employment 
Low wages  
No job security 

Mechanisation will improve work 
environment, job profile, job security, but 
number of jobs will be lowered 

Medium to 
high risk 

Political risk Political stability at the 
national and state levels 

While national level stability may not be an issue, 
state-level political stability and commitment to the 
sector may need to be reviewed state-wise 

Close involvement of politicians and 
bureaucrats from states  

Low risk 

Weather risk Weather and availability 
of clay, ability to dry 

This problem varies from cluster to cluster e.g. Brick 
kilns are located near rivers, floods may affect 
operations 

With resource-efficient bricks, the 
requirement of clay per brick will come down 
Sheds and artificial dryers lower risk 
Ability to stock clay 

Medium risk 
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of moulded bricks due to harsh weather conditions like rains and storms. Since clay sourcing is a major challenge in the sector, any reduction in clay 
wastage would be beneficial to the enterprise. 

4. High Emissions: Traditional technologies produce high amount of environmental pollutants including but not limited to Suspended Particulate Matter 
(SPM), Oxides of Nitrogen (NOx), Carbon Monoxide (CO), Black Carbon (BC) and Carbon Dioxide (CO2). A traditional clay manufacturing unit produces 
black carbon emissions in the range of 0.07-0.27 gm/kg of bricks fired10 and SPM emissions of 0.86 g/kg of fired bricks11. 

5. Low Capacity Utilization: Due to the labour intensive production cycle, there is low capacity utilization. The process is seasonal in nature and 
dependent on unskilled labour. Thus, manufaccturing units rarely function 24 hours a day. 

Due to these risks and challenges in the manufacturing of clay bricks, there is need to move to a more mechanized set up. Machinery not only provides 
standardized bricks and reduces clay wastage, it also provides other benefits of reduced environmental emissions and better work environment for labour. 
However, there is no standard technology package suitable for every enterprise. There are many technological options for each stage of the manufacturing 
process. To overcome these barriers and move to a more sustainable, resource efficient scenario, we look at the various technology upgradation options in 
the next section. 

 

V. Resource Efficient Bricks - Technology Upgradation Options 
 

Resource efficient bricks (REBs) are gaining ground in India with the advent of green buildings and a need to reduce resource utilization in the construction 
sector. REBs like hollow bricks and perforated bricks, use less raw material and energy to manufacture but provide the same structural strength as traditional 
bricks. 

Brick making process: steps and technologies in brief  
 

Brick manufacturing is an old and traditional industry, with uses of brick kilns going back to the Indus Valley Civilization. The main raw material required for 
brick manufacturing is clay, water, labour and coal for firing the kiln as shown in Figure 1.  

                                                             
11 http://www.ccacoalition.org/sites/default/files/resources/Brick_Kilns_Performance_Assessment.pdf  
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Figure 1: Input and Output of a brick kiln12 

 

Though there are a number of different technologies used in the manufacturing of bricks in India today, the basic process is fairly simple - Clay is mixed with 
water, moulded into the desired shape, dried, fired in the kiln and cooled down for use. The major processes in brick making are: 

 

Clay Mining 

The most crucial ingredient for clay bricks is the clay, which is mined from agricultural fields close to the manufacturing unit. In some parts of the country, de-
silted sand from lakes and ponds is used as raw material as well. The excavation of clay is moving from the traditional practice of manual excavation to 
mechanized excavation now. 

Clay Preparation 

Clay preparation involves the process of cleaning the clay. To make a homogenous mixture, any particles like stones, lime, organic matter and gravel are 
removed. It is then mixed with water and kept for up to 24 hours to help in making it suitable for moulding. The clay is further kneaded like a dough to make 
it into a homogenous mixture. 

 

                                                             
12 http://shaktifoundation.in/wp-content/uploads/2014/02/National-Brick-Mission.pdf  
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Green Brick Moulding 

In traditional brick kilns, manual labour mould bricks into the desired shape using metal moulds. This is a labour intensive and time consuming process. These 
days, manufacturers are moving towards mechanized clay brick moulding. These help in reducing the dependence on labour, making standardized bricks and 
reducing time for clay moulding. There are three different moulding processes: 

 Soft-Mud Process: In this procedure, the clay is mixed with water so that the subsequent mixture contains 20-30% of water. The mixture is then 
moulded by hand or through machines 

 Stiff-Mud Process: In this process, less water is used than the soft-mud process. The subsequent mixture contains about 12-15% water, enough 
to induce plasticity in the clay. The mixture is then extruded in a long continuous column through a die and cut into the desired brick size. This 
process is also called the extrusion process. 

 Dry-Press Process: In this process, the water content in the clay mixture is 10%. This process is specially beneficial for clay with low plasticity. The 
mixture is then compressed at 500 to 1500 psi by compressed or hydraulic air rams. 

Drying 

The moulded bricks contain anywhere between 7%-30% moisture depending upon the type of clay used and the method employed for moulding the brick. 
Bricks can either be dried outside which can take upto 5 days, or dried in a drying shed. The open-air drying method is more commonly used, though it can 
lead to loss of moulded bricks in case of rain. 

Firing 

The firing of the bricks is essentially baking the moulded bricks to temperatures of 7000 C-11000 C. This process converts them into strong, hard and reliable 
building material. This is also the most energy intensive process in brick making. The temperature and time used for firing also determines the various 
properties of the bricks manufactured – its strength, porosity, weight etc. There are different types of kilns used for this – Fixed Chimney Bull Trench Kiln 
(FCBTK), downdraft/clamp kiln, tunnel kiln and hoffman kiln. FCBTK is the most widely used brick kiln prevalent in India.  

Storing 

After firing the bricks in brick kilns, the bricks are stacked, sorted and stored to be sold. There are various categories of bricks in Northern India, and bricks 
are classified and grouped according to these categories (Class I, Class II etc.) 
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Figure 2: Brick making process (Source: http://resourceefficientbricks.org/pdf/REB_booklet_Mar2017.pdf) 

 

Resource efficient bricks are clay bricks made with lesser resources in any of the steps of production. These could be reduced clay use during moulding, 
reduced clay wastage in drying, decrease in moisture content in the green bricks due to efficient drying processes, lower fuel utilization in firing the clay bricks 
through better kiln technologies and lower environmental emissions due to efficient fuel combustion practices and use of internal fuel. Resource efficient 
bricks also imply a cleaner, improved, more secure work environment, though the number of jobs may be reduced as a consequence.  

Technology upgradation options 
 

Technology upgradation in brick kilns provides a multitude of benefits to the industry. These upgradations can be in different areas of the brick manufacturing 
process – clay preparation and moulding, drying green bricks and firing clay bricks. Technology upgradation can also be done in the type of clay bricks 
manufactured. Hollow or perforated bricks require lesser resources than traditional clay bricks. Five potential technology upgradation options are given in 
Table 2. The progressive options relate to higher technological upgradation. The baseline option is that of traditional clay brick manufacturing technology 
prevalent in India, with manual clay moulding, open sun drying and firing green bricks in a FCBTK kiln. Each subsequent option adds one or more technical 
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upgradations than the previous ones with Option 5 being the most technologically advanced option using an extruder to mould 50% perforated / hollow 
bricks and blocks, with artificial dryers and a tunnel kiln to fire the clay bricks. 

 

Table 2: Technology Upgradation Options 

Characterisation of 
the Enterprise 

Baseline Scenario Option 1 Option 2 Option 3 Option 4 Option 5 

Clay preparation & 
shaping 

Predominantly 
manual 

Soft-mud 
moulding 
machine set 

Extrusion 
system 

Extrusion 
system 

Extrusion system Extrusion system 

Drying Open sun drying Drying shed Drying shed Drying shed artificial dryers 
(tunnel/ chamber) 

artificial dryers 
(tunnel/ chamber) 

Firing FCBTK 
(Traditional Kiln) 

Zigzag Zigzag Zigzag Tunnel kiln  Tunnel kiln  

Type of product Solid Brick Solid Brick Solid Brick Peforated (20% 
perforation) 

Hollow (50% 
perforation) 

Hollow (50% 
perforation) 

 

VI. Likelihood of Technology Upgradation 
 

We have seen the various technology upgradation options and there is inherent benefit in upgrading technology, but the likelihood of taking up a particular 
technology is dependent on a number of factors. There are two major facets of the sector – the enterprise which has to adopt the technology and the financier 
who has to fund the mechanization. Thus, we can evaluate the likelihood of any of the technology options through two lenses – the enterprise lens and the 
financier lens. Figure 3 details the factors affecting the likelihood of technology upgradation. 
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Figure 3: Likelihood of technology upgradation 

 

The clay bricks sector in India is predominantly unorganized and highly labour intensive with limited mechanization13. The need for mechanization in the 
industry is high. However, the likelihood of upgradation to any of the five options is dependent on numerous factors. A clay bricks manufacturer runs a 
profitable business and can have capital, labour, regulatory or other barriers to technology adoption. Even though each option helps mitigate a number of 
risks of traditional brick kilns, each option also brings numerous other risks. Table 3 details the risks mitigated by each technology upgradation option and the 
associated risks that arise from the upgradation. 

                                                             
13 http://www.saarcenergy.org/wp-content/uploads/2016/02/India-Report-on-Brick.pdf  

Likelihood of Technology 
Upgradation

Enterprise Lens

Improved 
returns / 

willingness
Ability  to adopt

Regulatory / 
market push Ability to invest

Financier Lens

Profits / returns

Traditional 
financiers

Resource / 
development 

gains

Development 
Financiers / 

impact investors
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Table 3: Risks and technology upgradation 

 

 

 

 

 

 

 

 

 

 

Enterprise Lens 
The likelihood of upgradation to any of the aforementioned options will depend on factors of profitability, ease of upgradation, investment involved, market 
potential, labour requirements, training etc. These are some of the criteria that enterprises will assess technological upgradation on. Figure 4 details the 
factors affecting the likelihood of adoption of technology upgradation by an enterprise. 

 

Aspect of technology transition Helps mitigate these risks Can impose these risks or costs 
Improved kiln  Fuel cost, high emissions from 

inefficient fuel burning, 
regulatory push 

Investment 

Improved kiln (tunnel) Fuel cost, high emissions Investment, electricity requirement, shortage of skilled 
labour, unemployment of unskilled labour 

Extruder Clay cost, clay wastage, higher 
percentage of Class I bricks 

Investment, skilled labour requirement, electricity 
requirement 

Shed for drying Weather risk, Clay availability Investment 
Artificial drying Weather risk, Clay availability Needs electricity, investment 
Perforated bricks Clay cost, clay availability, fuel 

cost 
Needs electricity, skilled labour, product demand, require 
greater management capabilities 

Hollow bricks  Clay cost, clay availability, fuel 
cost 

Needs electricity, skilled labour, product demand, require 
greater management capabilities 
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Figure 4: Likelihood of Technology Upgradation by an enterprise 

 

Likelihood of adoption for each option is a function of four factors –  

1. Willingness to adopt / upgrade 
 
Willingness to adopt refers to the necessity that an enterprise sees in technology upgradation. An enterprise may want to run the traditional brick 
kiln and have no will to upgrade to any technology. If there is no willingness to adopt from an enterprise, only regulatory push can bring about the 
transition from a traditional brick manufacturing unit to a mechanized manufacturing unit. 
 

2. Ability to adopt / upgrade 
 
An enterprise that is able to adopt new technologies is typically equipped with a long history of continuous evolution in the sector, good tie-ups with 
technology suppliers and is a leader in the field. Ability to upgrade can also be honed by targeted capacity-building exercises that  include not just 
technical aspects but also highlight the financial advantages of new technology and also points out ways to maximise economic benefits from 
technology upgradation.  
 
 
 

Likelihood of 
Adoption of 
Technology 
Upgradation

Willingness to adopt Ability to adopt Regulatory / Market 
push Ability to invest
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3. Regulatory / market push 

If there are policies or regulations necessitating a technological transition, enterprises will be highly likely to adopt. In fact, if there is a history of 
strong regulatory implementation, enterprises would even be compelled to upgrade. Even though these transitions may not necessarily make business 
sense, regulatory push will ensure adoption of higher mechanization processes. The same is the case for market push. If there is increased demand 
for REBs (hollow/perforated), brick manufacturers will have to mechanize and upgrade their processes to stay in the market. In case there is a 
regulatory push to upgrade technology, there should be a simultaneous financial support from the Government (both state and national level) to 
enterprises depending on their size and stage of technology upgradation. 

 

4. Ability to Invest 
 
There may be willingness to adopt and regulatory or market push for enterprises to upgrade their technology, but the ability to invest is a major 
challenge. Many of the technology upgradation options require a sizeable initial investment, which may not be feasible for all enterprises – depending 
on their scale and type of operations. In case an enterprise is unable to invest in the desired technology upgradation option, need arises for financial 
support – through banks, financial institutions (both profit financiers and development financiers) and multilateral agencies or government. 
 

Financier Lens (Likelihood to Invest) 
The need for financiers arises when there is a willingness to adopt or a regulatory push but inability to invest due to resource constraints. There are two types 
of financiers – profit financiers and development financiers, which can lend to the brick kiln sector. Their likelihood to invest will vary in terms of their motive 
and way of financing. 

Conventional Financiers 
Private sector individuals or institutional financers invest in businesses for the purpose of profit. These investors are driven by high profit margins, productivity, 
market potential of an industry and return on their investment. These investors are thus, likely to invest in case of high returns on their investments. So, to 
analyse the technological upgradation options from the ‘profit financiers lens’ we need to look at how much financial sense each of these interventions make.  

 

 

Table 4 details the likelihood of private financiers investing in the five options of technology transitions. 
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Table 4: Likelihood of financing by Profit Financiers14 

Technology Transition Financial risks mitigated May lead to these risks Likelihood of investing by enterprises 
Baseline Scenario 
 
Manual moulding 
Open sun drying 
FCBTK 
Solid bricks 

Low financial requirement; 
High product demand; low risks; high 
return on investment 

Lower percentage of high quality bricks; 
Saturated market; Traditional technology 
gives low returns; Seasonal in nature; high 
seasonal employment; unorganized sector; 
low entry barrier, high competition 

Medium 
 
The project requires low investment and has a mature 
market, leading to proven returns. However, if there is 
awareness of how the sector is expected to transform, 
investment in traditional kilns is likely to reduce. In 
fact, there may be a motivation to shut down such kiln 

Option 1 
 
Soft mud moulding 
Drying shed 
Zigzag kiln 
Solid bricks 

Low fuel cost; high percentage of good 
quality bricks (80%); double the 
production of bricks than baseline; lower 
coal requirement; 50% reduction in 
contractual employment; low 
investment 

High electricity requirement; increase in 
water consumption 

Medium to high 
 
Soft mud moulding and drying shed are capital 
intensive investments which may not solve all issues 
in moulding due to wastage and incomplete drying 
(due to shed requiring large land area). However, 
zigzag kilns are highly efficient and have short payback 
periods, so profit financiers may invest in this option 

Option 2 
 
Extruder 
Drying shed 
Zigzag Kiln 
Solid bricks 

Fuel savings; high percentage of good 
quality bricks (80%); >25% reduction in 
water requirement; >25% increase in 
brick price;  

12.5% increase in clay requirement than 
option 1; higher coal requirement than 
option 1; clay wastage similar to baseline 

Low 
 
Increase in coal and clay use lead to higher overhead 
costs making the payback period higher 

                                                             
14 Numbers taken from excel sheet prepared by WEFT 
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Option 3 
 
Extruder 
Drying Shed 
Zigzag kiln 
Hollow Bricks (20%) 

Fuel savings; high percentage of good 
quality bricks (80%); 20% reduction in 
clay usage than Option 2; 

Highest electricity requirement of all 
options; same price as Option 2 but higher 
overhead costs 

Low to Medium 
 
High overhead costs but similar capital outlay as 
Option 2 makes this unattractive 

    
Option 4 
 
Extruder 
Artificial drying 
Tunnel Kiln 
Hollow Bricks (50%) 

Ten times the production of baseline; 
round the year operations; 95% capacity 
utilization; 50% clay waste reduction; 
over 40% reduction in clay requirement; 
50% increase in price per brick; higher 
permanent employees reduce labour 
uncertainty risk 

High electricity requirement; higher SEC 
than Option 1,2 and 3; low demand for 
REBs; lack of skilled manpower; lack of 
management capabilities; higher per capita 
labour cost; sourcing continuous supply of 
clay 

Medium to High 
 
Even though investment is high, the returns are high 
as well. There is an issue of creating a market, but this 
highly mechanized option will be a pioneer in hollow 
bricks. Profit financiers would like to invest in a 
potentially burgeoning market 

Option 5 
 
Extruder 
Artificial drying 
Tunnel Kiln 
Hollow Bricks (50%) 

Thirty times the production of Option 1; 
round the year operations; 95% capacity 
utilization; 75% clay waste reduction; 
over 60% reduction in clay requirement; 
One-third increase in price per brick than 
option 1; higher permanent employees 
reduce labour uncertainty risk 

High electricity requirement; more energy 
intensive than Options 1,2 and 3; low 
demand of REBs; lack of skilled manpower; 
lack of management capabilities; higher 
per capita labour cost; sourcing continuous 
supply of clay 

High likelihood for institutional investors 
 
The investment in this option can be very high for 
individual investors, institutional investors may find it 
easier to finance and also reap high returns for the 
risks associated 

 

Development Financiers 
 

Development Finance Institutes (DFIs) can be a potential source of financing for technology upgradation of brick kilns in the country. DFIs are bilateral and 
multilateral institutions that fund public and private sector investments for development initiatives like community development, local empowerment, energy 
efficiency etc.15 These financial institutions might agree to a lower rate of return on their investment than profit financiers. However, they could have other 
contingencies attached to their investment. Since these institutions fund development activities, they may seek other benefits from the project like lower 

                                                             
15 https://elibrary.worldbank.org/doi/abs/10.1596/0-8213-4984-8  
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carbon emissions, better working conditions for the workforce, energy efficiency, poverty alleviation etc. Table 5 explains the likelihood of DFIs to invest in 
each of the six technology options. 

 

 

 

 

Table 5: Likelihood of financing by Development Financiers 

Technology Transition  Risks mitigated May lead to these risks16 Likelihood of investing 
Baseline Scenario 
Manual moulding 
Open sun drying 
FCBTK 
Solid bricks 

Low investment; high demand; mature market; 
technology easily available; high employment 

Low Occupational Health 
Standards (OHS); high 
environmental emissions of CO, 
NOx, SPM, CO2 etc.;  

Nil 
 
Due to high environmental emissions and 
work environment 

Option 1 
Soft mud moulding 
Drying shed 
Zigzag kiln 
Solid bricks 

Higher production; low investment; low coal 
requirement per brick; opportunity to train local 
workers; particulate matter emissions17 reduced to 250 
mg/Nm3 from 1250 mg/Nm3  

Electricity requirement; lay-offs 
of unskilled labour; high water 
consumption 

Medium to high 
 
With minimal investment, there will be coal 
savings, reduction in emissions and better 
work conditions for labours 

Option 2 
Extruder 
Drying shed 
Zigzag Kiln 
Solid bricks 

Higher production; low investment; low coal 
requirement per brick; opportunity to train local 
workers; >25% reduction in water consumption; low 
energy intensity; particulate matter emissions17 reduced 
to 250 mg/Nm3 from 1250 mg/Nm3 (due to kiln) 

Higher electricity requirement; 
50% less labour required; better 
OHS conditions 

Low to Medium 
 
There are emission savings, but high 
electricity requirement and labour layoffs 
might be a hurdle in procuring financing by 
DFIs 

Option 3 
Extruder 
Drying Shed 

Higher production; 20% reduction in clay required; low 
coal requirement; lower emission levels; lowest water 
consumption in the first four options; particulate matter 

Electricity requirement; 50% 
unskilled labour layoffs 

Medium to High 
 

                                                             
16 http://www.ilo.org/wcmsp5/groups/public/---ed_norm/---declaration/documents/publication/wcms_542925.pdf  
17 http://shaktifoundation.in/wp-content/uploads/2014/02/National-Brick-Mission.pdf  
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Technology Transition  Risks mitigated May lead to these risks16 Likelihood of investing 
Zigzag kiln 
Hollow Bricks (20%) 

emissions17 reduced to 250 mg/Nm3 from 1250 mg/Nm3 
(due to kiln) 

This option reduces clay use, clay wastage 
and coal. It also reduces emissions and 
water consumption. The only issue will be 
labour layoffs 

Option 4 
Extruder 
Artificial drying 
Tunnel Kiln 
Hollow Bricks (50%) 

Ten times the production of Baseline; round the year 
operations; 95% capacity utilization; 50% clay waste 
reduction; over 40% reduction in clay requirement; 50% 
increase in price per brick; 55% reduction in energy 
consumption18 (MJ/m2 wall area) in tunnel kiln than 
FCBTK; negligible black carbon emissions; >80% 
reduction in suspended particulate matter 

Electricity requirement; 90% 
unskilled labour layoffs;  

Medium to High 
 
A sound investment with good returns, it 
also reduces clay usage, clay wastage and 
air pollution to a large extent. The only issue 
is labour layoffs 

Option 5 
Extruder 
Artificial drying 
Tunnel Kiln 
Hollow Bricks (50%) 

Thirty times the production of Baseline; round the year 
operations; 95% capacity utilization; 75% clay waste 
reduction; over 60% reduction in clay requirement; 75% 
reduction in water consumption from Option 2; 
negligible black carbon emissions; 55% reduction in 
energy consumption (MJ/m2 wall area) in tunnel kiln 
than FCBTK; >80% reduction in suspended particulate 
matter 

Electricity requirement; 100% 
unskilled labour layoffs;  

Medium to high 
 
High capacity utilization and state of the art 
technology will lead to highest resource 
efficiency and give good returns due to 
value addition in clay bricks  

 

Development Finance Institutes (DFIs) are likely to finance Option 3 to 5 due to reduction in resource utilization and wastage as well as the reduction in 
environmental emissions due to better quality kilns. However, a major barrier to financing these initiatives can be the substantial labour layoffs. DFIs may 
require enterprises to take up development programs for unskilled labour like training to provide them an alternate livelihood. 

 

 

 

                                                             
18 http://www.cseindia.org/docs/aad2015/sameer-maithel.pdf  
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VII. Financing 
 

Financing Schemes / Agencies 
There are several agencies and schemes that support energy efficiency projects in India. Some of these are listed below. While a few of these were analysed 
for suitability for the clay bricks sector, there is scope for more work in this area to understand the implications of schemes and financial products and their 
suitability to various segments of the clay bricks sector.  

Credit Guarantee Fund Trust for Micro and Small Enterprises (CGTMSE)19,20 

Agency responsible SIDBI 
Description Ministry of Micro, small and medium enterprises, GoI and SIDBI created a fund to finance 
Type of assistance Collateral free loan guarantee for a cap of upto INR 2 crore. In case of default, 75% of the loan is paid by the trust (for loan upto INR 50 

lakhs). For loans above 50 lakhs, 50% credit guarantee is extended by the trust21 
Who can apply? Existing and new MSME enterprises 
How to apply? Eligible enterprises/individuals to approach designated banks/FIs 

Partial Risk Sharing Facility (PRSF) for Energy Efficiency 

Agencies responsible SIDBI and EESL 
Description The scheme gives partial risk guarantees to Participating Financial Institutions (PFIs) for lending to Energy Service Companies (ESCOs) or 

Host Entity (MSMEs, Municipalities, Commercial Buildings etc.) for implementing and assisting energy efficiency projects 
Type of assistance SIDBI, as the financial intermediary, provides partial credit risk guarantee (upto 75% of loan) to PFIs on payment of a guarantee fees. EESL 

provides technical assistance to PFIs to identify energy efficiency projects and ESCOs22.  
Who can apply? MSMEs, large industries under PAT scheme, Buildings and street lightings 
How to apply? Eligible enterprises to approach PFIs and demonstrate energy efficiency potential in their proposed project 

  

                                                             
19 http://msme.gov.in/sites/default/files/Sch-vol1-151214.pdf-sri.pdf  
20 https://www.cgtmse.in/news_and_features.aspx?artid=267  
21 https://www.cgtmse.in/schemes.aspx  
22 https://www.sidbi.in/files/PRSF_Environmental_Risk_Management_Framework_(ERMF).pdf  



25 
 

Credit Linked Capital Subsidy Scheme (CLCSS) for Technology Upgradation23 

Agencies responsible Ministry of Small Scale Industries, 11 nodal agencies (including NABARD and SIDBI) 
Description The scheme aims to assist technology upgradation in the MSME sector by providing 15% upfront capital subsidy for technological 

upgradation leading to resource efficiency. It covers the upgradation of FCBTK and Clamp kilns to Vertical Shaft Brick Kilns (VSBK) 
Type of assistance 15% or INR 15 lakhs (whichever is less) capital subsidy for a maximum loan of INR 1 crore 
Who can apply? All SSIs notified under the scheme 
How to apply? Eligible enterprises/entrepreneurs to approach Primary Lending Institutes (PLIs) which would in turn work with the nodal agencies for 

subsidy disbursement19 
Micro and Small Enterprise Cluster Development Programme (MSE-CDP)24 

Agencies responsible Ministry of Micro, Small and Medium Enterprises 
Description The scheme is set up to promote sustainable growth of industrial clusters by setting up common manufacturing facilities, common raw 

material banks, logistic centres, training and development facilities and R&D facilities. 
Type of assistance GoI grant of 70% of the total project cost upto INR 15 crore. In case of NE states and clusters with 50% micro/village, women and SC/ST 

units grant will be 90% of total project cost 
Who can apply? Industrial associations, clusters 
How to apply? Online application to Ministry of Micro, Small and Medium Enterprises19 

Project Uptech for Energy Efficiency 
Agencies responsible SBI 
Description Providing technical and financial support to small-scale industrial clusters that are clients of the bank. The financial assistance is given for 

technology upgradation. They match the amount given by the promoter 
Type of assistance Loan amount upto INR 1 lakh for technology upgradation with nil interest. Start up period of 3 years and repayment period of 5-7 years25. 
Who can apply? All small scale industry clusters that are SBI clients 

  

                                                             
23 http://www.dcmsme.gov.in/schemes/SCLCS_FOR_TU_SSI_UNITS.pdf  
24 http://www.dcmsme.gov.in/MSE-CDProg.htm  
25 https://www.sbi.co.in/portal/web/customer-care/faq-project-uptech  
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Financing End to End Energy Efficiency Investments in MSMEs (4E Financing Scheme)26,27 
Agencies responsible SIDBI 
Description Loan assistance under the World Bank-GEF program for implementing energy efficiency measures in MSMEs with a focus on 

machinery/technology upgradation, commissioning, civil works etc. 
Type of assistance Loan upto 90% of the project cost. Minimum loan amount is INR 10 lakhs and maximum is INR 1.5 crore. Interest rate to be 2.5% below the 

normal lending rate at the time of application. Promoter to contribute minimum 10% of the project cost.Repayment period of 3 years for 
loans upto INR 1 crore and 5 years for loans more than INR 1 crore. 

Who can apply? MSME unit operational for atleast 3 years, showing profit for the last two years. Minimum credit rating of SME4/SER4/CR5. The enterprise 
should have undergone an energy audit by a BEE certified energy auditor and DPR vetted by SIDBI. 

How to apply? After Detailed Energy Audit (DEA), DPR has to be submitted to SIDBI for vetting. After vetting, the enterprise has to submit the application 
to SIDBI for disbursement 

Energy Efficiency/Clean Technology Financing Scheme28 
Agencies responsible SIDBI 

Description Financing energy efficiency projects in MSMEs with a focus on reducing carbon emissions and energy usage. Any technical upgradation in 
plant and machinery (under the Energy Savings Equipment List) that leads to energy efficiency can be funded under this scheme. 

Type of assistance 75% of total cost for existing units (25% by promoters) 
67% of total cost for new units (33% by promoters) 

Who can apply? All MSMEs 
Priority Sector Lending – RBI Guidelines 

Agencies responsible RBI 
Description RBI has notified all domestic commercial banks and all foreign banks with more than 20 branches to invest 40% of their Adjusted Net Bank 

Credit (ANBC)29 in priority sector lending 
Type of assistance 7.5% of the ANBC to be used for funding plant and machinery investment in MSMEs.  

Micro enterprises: upto INR 25 lakhs 
Small enterprises: INR 25 lakhs to INR 5 crore 
Medium enterprises: INR 5-10 crore 

Who can apply? All MSMEs in the manufacturing and service sector 

                                                             
26 https://www.sidbi.in/files/SIDBI_Ebrochure_4E_Financing.pdf  
27 https://www.sidbi.in/files/4E_Financing_Scheme.pdf  
28 https://www.sidbi.in/files/SIDBI_Ebrochure_Energy_efficiency.pdf  
29 ANBC is the bank loans and advances portfolio of every bank adjusted against intergroup transactions and bill rediscounted with RBI 
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Commercial banks lending to Energy Efficiency projects/MSME sector 
 

1. Canara Bank: Canara Bank’s scheme, MSME CAP30 (credit against property) loans amounts of INR 10 lakhs to INR 5 crore for MSME manufacturing 
units at a rate of one-year MCLR31 + 1.55% to 2.30% p.a. The loan is given against non-agricultural land with some built up area as collateral. 

2. Union Bank of India: Union Bank of India’s schemes - Union Liqui Property, Union High Pride and Union SME plus32, funds MSME’s for different aspects 
of their manufacturing business. They provide term loans and working capital loans with a repayment of 5-7 years.  

3. Bank of India: Under the ‘Star MSE term/demand loan33, Bank of India provides term loans to MSME units from INR 5 lakhs to INR 1 crore against 
collateral or under CGTMSE. The rate of interest is the lowest for rural areas at 10.20% and highest for Metro Areas at 12.95%. Repayment is to be 
done in 5 years including a 3 to 6 months moratorium period. 

4. Bank of Baroda: Bank of Baroda’s SME Loan Pack34 provides working capital requirements and term loans to MSMEs of upto INR 5 crore against 
collateral and personal guarantee of the promoters. Third party guarantee is sought for loans above INR 1 crore to micro and small enterprises. 

5. RBL Bank: RBL Bank provides collateral backed financing to MSMEs35. The loan cap for micro enterprises is INR 25 lakhs whereas for medium 
enterprises is INR 5 crore. The lending rate is dependent on the internal and external credit rating of the borrower.  

6. Yes Bank: Yes Bank’s financing scheme for SMEs ‘Yes Suyog’36 provides terms loans of upto INR 2 crore based on a point-based system. It is a collateral 
free, flexible scheme. The interest rate is dependent upon the rating of the borrower. Yes Bank also has a MoU with SIDBI for extending the Partial 
Risk Sharing (PRS) facility to its customers. 

 
 

 

                                                             
30 http://canaramsme.com/cap.html  
31 Marginal cost of fund based lending rate (MCLR) is the lowest interest rate at which a bank can lend money 
32 http://www.unionbankofindia.co.in/msme_scheme.aspx  
33 http://www.bankofindia.co.in/english/Startermloan.aspx  
34 https://www.bankofbaroda.com/baroda-sme-loan-pack.htm  
35 https://www.rblbank.com/pdfs/mse/RBL-MSMEPolicy.pdf  
36 https://www.yesbank.in/business-banking/loans/yes-suyog  
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Clay Brick Sector Upgradation Fund37 
 

As a preliminary possible funding options, a Clay Bricks Sector Upgradation Fund (CBSUF)  is proposed to be set up and applied along similar lines as the Sugar 
Development Fund (in Annexure I) which was set up from cess collected from sugar industry and used for upgradation mainly for facilitating cogeneration, 
alcohol production and exports. 

Setting up a fund with government contribution and grants from multilaterals. Alternative source for the fund would have been the National Clean Energy 
Fund (coal cess) which is no longer available. Size of fund needed will be determined by transitions types and scales envisioned. 

From the fund, it is suggested that upgradation of individual or clusters of clay bricks facilities may be financed as follows: 

 25% minimum self-funding 
 25% quasi-equity or mezzanine funding via the CBSUF (10-year tenure, reasonable rate of return (to be calculated 5-10% or may vary depending on 

the purpose of loan and returns from upgradation), will be repaid after debt is repaid) 
 50% debt from formal financing sector  

The definition of upgradation would be clarified. For instance, to be eligible to apply for the fund, a project must meet certain conditions: 

 Project must meet certain minimum resource efficiency norms e.g. fuel savings, clay savings, emissions reduction  
 Satisfactory labour retraining / reskilling must be carried out 
 Project to be backed by a legally binding transferable clay / feedstock allocation document  
 Project must demonstrate assured linkages for fuel 
 Applicant must have industry track record  
 If the applicant is a new entrant, there must be evidence of technical partnership with an established player 
 Project must be appraised by a notified agency, e.g. SIDBI 
 Whether project is brownfield or greenfied; extent and scale of upgradation – may need to have different criteria 
 A single project should not account for more than 10% of the fund 

 

                                                             
37 https://medium.com/energy-access-india/green-fund-needed-to-unlock-finance-and-achieve-indias-clean-energy-goals-8ccf3732cf66?platform=hootsuite 
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VIII. Policy, regulatory and market push needed 
 

To make the sector more favourable to investment and structured financial inflow, gaps and concerns on various fronts will need to be addressed on 
priority. Some the recommendations for action in areas other than but related to financing are indicated below.  

 

Better clay regulations 

 Ease of raw material sourcing and consistent clay mining is necessary 
 Regulations should be put in place to ensure sustainable procurement of clay – deep clay mining, desilting tanks and rivers are examples, but an 

improved location-specific understanding is needed 
 The fact that brick earth mining comes under state purview (due to being categorised as minor mineral) is a matter of concern for financiers, who 

say it compounds uncertainty.  

Providing designated land 

 Most (>90%) brick kilns are on leased lands 
 Having their own land will motivate enterprises to transition to better technologies 
 Brick making facilities on own land are more likely to attract financing as they indicate a longer term interest in the business.  

Creating demand for Resource-Efficient Bricks (REBs) 

 REBs are at a price disadvantage.  
 Awareness creation about the benefits of REBs and their inclusion systematically as green building material will help create a market for these 

products  

Management & Technical Training 

 The sector is highly reliant on unskilled labour. To make transitions to an upgraded technology, there is a need for highly skilled labour and managers 
in the future. Thus, management and technical training is essential for sector transformation 

Supporting indigenous technology providers 

 Limited number of indigenous technology providers in India 
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 Programs like Make in India might ensure standardized technology packages at affordable rates 
 The adoption of mechanisation will need supply and assured service for machines, on the positive side, this also opens up a window of opportunities 

for development of ancillary industries.  

Improving Electricity access 

 Mechanization will demand high electricity requirement, which can be a deterrent for technological upgradation 
 Improved electricity infrastructure and access will ensure uninterrupted operations 

Policy roadmap 

 There is need for a policy to state the clear role and plan for resource-efficient clay bricks (facilitating clay availability, demand for hollow blocks, etc.) 
 The positioning of resource efficiency clay bricks within the larger construction of walling material sector is also important  

Consolidation 

 All individual units should transform to resource efficient production techniques. Due to this, there will be consolidation of smaller units to get higher 
efficiency and to take advantage of economies of scale 

 There might be a lot of individual units that may shut down due to lack of technical and financial feasibility or sell out to bigger enterprise 
 To consolidate the sector in general, there is need for an association or a sector champion to voice the concerns of the sector and liaise with the 

government 

Keeping in view the increasing demand for clay bricks in the country, there is urgent need to focus on the energy intensity of the sector. Moving from the 
business as usual scenario, to a resource efficient scenario will be imperative. Thus, there is a need to look at the technologies that can improve resource 
efficiency in the Indian clay bricks sector. We need to look at technology transitions that reduce clay usage and clay wastage, increase energy efficiency and 
improve the working conditions of labour employed in the sector. For this technical transition, financing is critical.  

IX. Conclusion 
 

The clay bricks sector in India is by and large, scattered, uorganised and inefficient. However, with demand for construction material on the rise, and 
technology upgradation possibilities promising resource efficiency on many fronts, the sector may be considered as being at a point of inflection – poised for 
a transition to a high resource-efficiency trajectory.   
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The transformation in the sector will come through sector formalisation in general and through technological advancements in particular. Even though there 
are different types of technological transitions analysed in this paper, the applicability of each option is dependent upon the local factors of each enterprise. 
The likelihood of adoption of a transition option is dependent on both enterprise and financier as well as a host of contextual factors including policy / 
regulatory issues, market preparedness and raw material characteristics.   

The sector currently faces many challenges around resource availability, labour, resource use and lack of structured finance. The financing challenge is seen 
as a major deterrent to sector transformation as state-of-the-art technology requires high capital outlay. Not only is structured finance a distant dream, there 
is no mechanism yet to mitigate the investment risks in the sector. There is a need to showcase the profitability of the sector and improve the sector’s image 
as a lucrative and sustainable investment opportunity.  

Important next step: connecting the financiers and the enterprises 
The study thus far has provided: 

 An understanding of the risks associated with the sector from an investor’s perspective,  
 Detailed analysis of mitigation possibilities offered by various technology options 
 Limited understanding of the financing needs of the sector  

The logical next step is to connect entrepreneurs with financiers so that the latter’s financing gaps are understood. Playing the role of a catalyst and interlinker, 
the WEFT team has started dialogue with a few potential investors who have an interest in funding resource efficiency. The next steps are two-fold and will 
be undertaken in parallel: 

 Groundwork for sector / cluster-scale financing: Working with Greentech, the team will map the brick manufacturing enterprises with an initial focus 
on 2-3 states, stratifying the market according to parameters of scale, type of product, raw material type and availability, market for new products. 
type of technology transition suitable, scale of investment, etc.  

 Showcase structured project financing: The WEFT team will draw on Greentech’s sector linkages to identify interested enterprises who can be linked 
with financiers to set up a few pilots. Through our interactions, we will identify the type of returns seen historically in this sector, the type of financing 
the sector has access to, risks that an enterprise faces, the growth potential of the enterprise and the sector as a whole, cash flows etc. We will help 
the enterprises to create quasi-DPRs (detailed project reports) to attract financial institutions to invest in the sector. The motive is to showcase 
successful pilot projects of structured institutional financing in the clay bricks sector. Through these pilots, both enterprises and financiers will 
understand the processes the other stakeholder follows and formalise the interaction between the two.  
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Annexures 
 

I. Sugar Development Fund (SDF) 
 
Under the Sugar Cess Act, 1982, cess has been collected at various rates notified from time to time on all the sugar produced and sold by any sugar factory 
within India. The present rate of cess is Rs.124/- per quintal w.e.f. 01.02.2016. The Sugar Development Fund Act, 1982, provides that an amount equivalent 
to the proceeds of the duty of excise levied and collected under the Sugar Cess Act, 1982 reduced by the cost of collection as determined by the Central 
Government, together with any money received by the Central Government for purpose of this Act, shall after due appropriation made will be credited to 
the Sugar Development Fund (SDF).  
 
The Sugar Development Fund Act, 1982 provides for the following purposes for which the fund shall be applied: 
(i) Making loans for facilitating the rehabilitation and modernization of any sugar factory or any unit thereof, including to a potentially viable sugar 
undertaking. 

(ii) Making loans for undertaking any scheme for development of sugarcane in the area in which any sugar factory is situated, including to a potentially viable 
sugar undertaking. 

(iii) Making grants for the purpose of carrying out any research project aimed at the promotion and development of any aspect of Sugar Industry. 

(iv) Defraying expenditure to a sugar factory on internal transport and freight charges on export shipment of sugar with a view to promoting its export. 

(v) Making loans to any sugar factory having an installed capacity of 2500 TCD or higher to implement a project of bagasse based cogeneration of power. 

(vi) Making loans to any sugar factory having an installed capacity of 2500 TCD or higher for production of anhydrous alcohol or ethanol from alcohol or 
molasses with a view to improving its viability. 

(vii) Defraying expenditure to a sugar factory for the purpose of building up and maintenance of buffer stock with a view to stabilizing price of sugar. 

(viii) Defraying expenditure for the purpose of financial assistance to sugar factories towards interest on loans given in terms of any scheme approved by the 
Central Government from time to time. 

(ix) Defraying any other expenditure for the purpose of the Act. 

(x) Making loans to any sugar factory for conversion of existing ethanol plant into Zero Liquid Discharge plant 
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II. List of Participants in the Roundtable  
 

Organization Name 
PSCST, Chandigarh Mr Pritpal Singh 
PSCST, Chandigarh Mr. Maganbir Kalouria 
Bharat Bricks Industries, Faridabad Mr. JK Jain 
Prayag Clay Products Pvt Ltd, varanasi Mr O P Badlani 
Bharat Bricks, Dera Bassi Mr Kulbhushan Aggarwal 
Arth Ceramics Mr Alok Saraf 
De Boer Damle, Pune Mr. Anand Damle 
Brick Technologies (INDIA) Mr. Rajesh Singla 
Neptune, Flyash bricks Mr. Sandeep Dave 
India SME Technology Services Ltd. Mr. Sachin Kumar Verma 
India SME Technology Services Ltd. Mr. Mekala Amruth Sudheesh 
RBL Bank Mr. Raviraj Satnur 
Shakti Sustainable Energy Foundation Mr. Kunal Sharma 
Shakti Sustainable Energy Foundation Mr. Aman Gupta 
World Bank Mr. Santosh Singh 
BEE - World Bank Mr. Vishal Agarwal 
BEE - World Bank Mr. Bhawesh Swami 
CSE Mr. Nivit Yadav 
Beralmar Mr. Bharath 
 Mr. Ramesh Kumar  

 

  



34 
 

III. Minutes of the Roundtable 
 

The following are some of the key points discussed at the Roundtable. 

Technology Transitions: phased vs disruptive 

There were mixed views on technology transitions. 

There were several in arguments for phased technology transition and gradual switch to perforated / hollow blocks which was seen as disruptive by 
traditional players: 

 Market demand of REBs is an issue. For load bearing needs, especially in rural areas, hollow or perforated blocks are perceived as lacking requisite 
strength 

 All clay is not suitable for hollow clay blocks, so disruptive transition is location specific. Also, the serviceable area for hollow clay blocks (HCBs) is ~ 
100-200 km, so manufacturers have to create demand close to their manufacturing facilities 

 Disruptive transitions are too much change for the manufacturers and the customers. There is inadequate demand for REBs 
 Extruded products are difficult to dry, may not be very consistent in quality and require considerable marketing, which AAC blocks have. 

The following points were recommended as possibilities to make solid clay bricks more sustainable and value-added: 

 Through gradual incorporation of waste materials, 
 Making porous solid bricks. 
 Manufacturing facing bricks that are thinner (from 80 mm to 30 mm) and to use clay bricks as pavers 

There was also simultaneously a strong case for disruptive technology transition leading to large mechanised suppliers of premium hollow blocks: 

 There is a demand and supply gap. Builders need material but do not have reliable supply in certain areas; brick manufacturers have supply but do 
not have long term contracts so demand varies a lot – and this can be catered by having large facilities with long term supply contracts 

 There is need for first movers who can demonstrate the efficiency of better technological processes and who can market the benefits of REBs. Once 
viability is established in some projects, more will follow 

 Hollow clay blocks have high U-value and in a RCC frame structure, they have half the weight of concrete blocks (reducing the need for steel) so 
they are more preferable than other walling material  
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 It is important that the advantages of clay over concrete be highlighted: clay isa sustainable, natural product whereas fly ash can be carcinogenic 
and haveother health effects; clay is also a very good insulating material and reduces energy needs during the life of the building 

 Concrete blocks and AAC blocks have rapidly started taking over markets even for the low-rise segment, so unless hollow clay blocks are made 
available quickly and reliably, the market may be taken over by the former. 

In conclusion, there appeared to be a consensus that there is a market for small, medium and large-scale manufacturers – so different types of 
technological transitions can take place. However, overall the landscape over the next few years is likely to be dominated by small to medium players with a 
few large manufacturers. 

Sector financing 

There are many ways in which the sector is presently financed. There is no dearth of investment capability in the enterprises. The sector has high returns 
and is also therefore inherently attractive to investors. However, the image of the sector –dominated by unorganised players – is definitely an issue. 

Present financing scenario: 

 Self-funded 
 Commercial banks fund enterprises on the basis of their personal credibility but on the basis of project strength; in fact, some of the loans to the 

sector have been packaged as crop loans 
 Loans are given on personal guarantee or against collateral 
 No project financing 

Recommendations for strengthening possibilities of accessing formal, structured project-financing 

A number of suggestions were made to address various barriers to financing, several in the policy / regulatory domain: 

 There is need for the sector to build credibility with lending institutions. A culture of maintaining proper books of accounts and auditing will help 
build trust in the sector 

 There is need for certification and credit ratings for clay bricks manufacturing enterprises, to increase financiers’ trust in the sector 
 Minor minerals is a risky sector as it comes under the purview of state government. Historically, there is negative perception about the sector which 

is another hurdle for financing 
 There is a need for a push for policy on sustainable clay mining and sourcing – possibilities such as setting up a clay sourcing company may be 

explored and suggested  
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 Fly ash utilisation policy does not take into account locational factors and this correction needs to be made as it puts clay bricks at a disadvantage. 
 Ensure that brick kilns are on owned rather than on leased land – this will assure financiers of stability. 
 If World Bank/ADB/other DFI (development financial institution) invest in the sector, the credibility of the sector increases and commercial banks 

can enter the sector. Commercial banks would require 5-10% guarantee from the DFIs and they will invest 
 DFIs will only invest if co-benefits of the industry are highlighted. There is a need to collate and highlight the co-benefits of the clay bricks sector 

and get a DFI involved. The sector may also highlight the reduction in carbon emissions due to REBs and link to INDC targets 
 Bangladesh’s clay bricks sector – an example of DFI intervention, where the DFI provided guarantee to commercial banks for financing projects. This 

also helped to spur change in the sector. 
 There is a need to get recognized as an industry and make the sector more amenable to financing 
 Risk mitigation schemes such as the CGTMSE (Credit Guarantee Fund Trust for Micro and Small Enterprises) may be explored by the sector if it gets 

organised. 
 Partial risk sharing facility set up by SIDBI for energy efficiency projects can be considered for the clay bricks sector 
 Steps should be taken to list the clay bricks sector in priority sector lending by the RBI, so that commercial banks have to invest. 
 Link the sector with smart cities, disaster management, Housing for All and Make in India schemes 

Suggested Next steps: 

 Work towards setting up a sector association with an immediate task of 
o Lobbying for specific policy / regulatory changes (several of which are mentioned above) 
o Improving the image of the sector especially of clay products 

 Develop the sector roadmap identifying interim milestones and alternative pathways 
 On financing, develop a sector engagement plan incorporating various types of investment possibilities and some of the recommendations made 

above 
 Identify clusters where demonstration plants (with latest technology and product offering) can be set up for purposes of replication; these may be 

guided by a committee of representatives from different fields (brick kiln enterprises, technology suppliers, DFIs, financial institutions) 
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IV. Technology upgradation options analysis  
 

Characterisation of the 
Enterprise 

UNITS Baseline Option 1 Option 2 Option 3 Option 4 Option 5  

Clay preparation & shaping 
 

Predominantly 
manual 

Soft-mud 
moulding 
machine set 

Extrusion system Extrusion 
system 

Extrusion 
system 

Extrusion 
system 

Drying 
 

Open sun drying Drying shed Drying shed Drying shed artificial 
dryers 
(tunnel/ 
chamber) 

artificial dryers 
(tunnel/ 
chamber) 

Firing 
 

FCBTK 
(Traditional Kiln) 

Zigzag Zigzag Zigzag Tunnel kiln  Tunnel kiln  

Type of product 
 

Solid Brick Solid Brick Solid Brick Peforated (20% 
perforation) 

Hollow (50% 
perforation) 

Hollow (50% 
perforation)         

Typical capacity standard 
bricks per day 

 30,000   50,000   50,000   50,000   1,17,113   3,51,339  

In operation time months 6 8 8 8 12 12 
Cap utilisation % 80% 80% 80% 80% 95% 95% 
Production per year lakh bricks per 

year 
 43   96   96   96   401   1,202  

SEC (Thermal) MJ/kg 1.3 1.05 1.05 1.05 1.46 1.46 
Density kg/m3 1600 1600 1800 1440 900 694 
Size of standard bricks mm 230x110x75 230x110x75 230x110x75 230x110x75 230x110x75 230x110x75 
Clay wastage % 10% 10% 10% 10% 5% 2.5% 
Weight of fired brick kg 3.04 3.04 3.42 2.73 1.71 1.32 
Clay requirement per brick kg 3.34 3.34 3.76 3.01 1.79 1.35 
Coal requirement per brick kg 0.19 0.15 0.17 0.14 0.12 0.09 
Electrical energy requirement per 
brick 

kWh/brick 0 0.05 0.05 0.06 0.03 0.02 
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Characterisation of the 
Enterprise 

UNITS Baseline Option 1 Option 2 Option 3 Option 4 Option 5  

Price realization per brick Rs per brick 
(avg) 

5.7 6.3 7.25 7.25 8.6 7.6 

Persons employed - permanent no. 2-4 4-6 4-6 4-6 20-30 40-50 
Persons employed - contractual no. 150-200 70-100 70-100 70-100 20-30 

 

Water per brick kg/brick 0.83 0.94 0.68 0.54 0.32 0.24 
 

 


