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Foreword

Construction sector has an important place in Indian economy. It is 
the second largest contributor to economic activity accounting for 
about 8% of GDP. The demand for construction services is expected 

to rise due to several factors, like massive expansion of the infrastructure 
sector, industrialisation, urbanisation, rise in disposable incomes, various 
government initiatives to improve India’s residential and transport 
infrastructure (Smart Cities project, Housing for All by 2022, Atal Mission for 
Rejuvenation and Urban Transformation (AMRUT) and easing of FDI norms 
in 15 sectors including real estate and construction). 

Clay-fired brick is an integral component of construction sector. The 
Indian brick industry is characterized by use of conventional technologies 
and production of solid bricks to meet the demands of the construction 
sector. During past two decades, Indian brick industry had undertaken 
initiatives primarily focusing on improving its environmental performance. 
In contrast, the sector had put in limited efforts to address the issues related 
to high resource consumptions although it witnessed significant increase 
in energy and raw material costs over the years. The innovations in product 
diversifications has been completely absent in the industry which may 
be due to high labour intensity of the current production process. The 
increase in production of solid bricks have led to issues such as excessive 
use of agricultural soil, increase in consumption of fuel and corresponding 
Greenhouse gas (GHG) emissions. 

There is a need to modernise the brick manufacturing process in the 
country to make it sustainable in terms of energy efficiency, environmental 
performance and resource consumptions. For this, the brick industry 
needs to take up leap frogging steps. These would include adoption of 
mechanisation for clay preparation and green brick molding; product 
diversifications to produce ‘Resource Efficient Bricks’ (REBs) such as 
perforated bricks and hollow blocks. These steps, which are the need of the 
hour for Indian brick industry, would necessarily involve a certain level of 
investments by the brick industry. 

Considering the importance of brick sector in terms of its environmental 
and resource consumption footprint, the requisite investments in the 
sector for its modernisation has not been encouraging. The techno-
financial analysis presented in the investment guide clearly highlights 
that investments in REB producing units is attractive for both, brick kiln 
entrepreneurs as well as financial institutes. 

I am sure the investment guide will help the brick kiln entrepreneurs and 
financial institutes in taking informed decisions and result in an increase in 
the quantum of financing to this sector.

Girish Sethi

Senior Director
Industrial Energy Efficiency Division
TERI
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About the Project 
The UNDP-GEF intervention on “Energy Efficiency Improvements in Indian 
Brick Industry” aims to address key barriers related to modernization of the 
Indian brick sector. The project supports to reduce energy consumption and 
restrict GHG emissions by creating appropriate infrastructure for sustained 
adoption of new and improved technologies for production and use of 
resource-efficient bricks in India. 

The project implementation includes activities such as enhancing public 
sector awareness on resource-efficient products; access to finance for brick 
kiln entrepreneurs; improving knowledge on technology and marketing; 
availability of resource-efficient technology models, and improving capacity 
of brick kiln entrepreneurs.

The United Nations Development Programme (UNDP) is the GEF-
implementing agency for the project; the Ministry of Environment, Forest 
and Climate Change (MoEFCC), Government of India, is the executing 
agency; and The Energy and Resources Institute (TERI) is the responsible 
partner for project implementation.
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Brick Making in India
Bricks are one of the oldest known building materials. 
Traditionally, the word ‘brick’ is exclusively associated 
with building units made of burnt clay. Brick 
manufacturing is one of the prominent industries 
positioned in the MSME (Micro, Small and Medium 
Enterprises) sector in India. Brick kilns are generally 
located in clusters that are spread throughout the 
country. The industry is seasonal and usually operates 
during November to June every year (avoiding the 
rainy season). The industry is also labour-intensive 
and is typically characterized by use of inefficient 
manufacturing methods/technologies and has 
witnessed a limited level of mechanization.

National-level studies undertaken by The Energy 
and Resources Institute (TERI) during 2000/01 and 
2013/15 indicated that brick manufacturing is a highly 

resource-intensive process. The study during 2013/15 
estimated that about 1,90,000–2,80,000 brick kilns 
were operating in the country during that period and 
were annually producing 220–280 billion bricks using 
29–35 million tonnes of coal and 12–16 million tonnes 
of biomass. 

Majority of the brick production in India is in the 
form of hand molded solid bricks. This type of brick is 
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resource intensive and consumes large quantity of clay 
and water, besides involving a large number of workers 
for its manufacturing. One of the alternate options to 
save consumption of resources during production (clay, 
coal, water) and use (cement, steel) of bricks is to switch 
over to production of Resource Efficient Bricks (REBs), 
the details of which are explained in the following 
sections.
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Resource Efficient Bricks (REBs)
Resource Efficient Bricks (REBs) include products such 
as perforated bricks, hollow bricks, and blocks. These 
products consume less energy and resources for their 
production and help in saving resources during their 
use as a walling unit in buildings.

Specifications of REBs
The Bureau of Indian Standards (BIS) has brought 
out a specific code for clay-fired perforated bricks 
as well as hollow bricks and blocks. Some of the key 
characteristics of REBs as per their specific BIS code are 
highlighted in Table 1.

Table 1 Key BIS Specifications of REBs

Benefits of REBs: Production 
and Usage in Building 
Construction 
i) Resource Savings
Clay and fuel (coal) are the main resources used for 
manufacturing REBs. The production of REBs results 
in substantial resource savings as compared to 
production of conventional solid bricks. 

ii) Improvement in Product Quality
Adoption of mechanization for preparation of raw-mix 
and molding process helps in proper homogenization 
of clay particles. The process also helps in 
manufacturing bricks with proper size and shape. This 
leads to production of better quality of green (freshly 
molded brick with moisture) as well as fired bricks and 
increased output of better quality (Class-I) bricks from 
the kiln.

iii) Reduction in green brick wastage
During the brick-making season, about 20% of total 
green brick production of a kiln is wasted due to 

• IS 2222: 1991 (reaffirmed 2007)—Specification 
for burnt clay perforated building bricks

• IS 3952: 2013—Burnt clay hollow brick and 
blocks for walls and partitions

Characteristic Type of burnt clay REB

Perforated brick Hollow brick / 
block

Dimensions 
(mm)

190 x 90 x 90
230 x 110 x 70

Hollow brick:
190 x 190 x 90
290 x 90 x 90
290 x 140 x 90
Hollow Block:
400 x 200 x 200
400 x 150 x 200
400 x 100 x 200

Perforations / 
hollowness

30–45 % of 
total area of 
corresponding 
face of brick

Volume of hole 
more than 25% of 
total volume

Minimum 
compressive 
strength (N/
mm2)

7 3.5

Maximum 
water 
absorption 
(% by weight)

20 20
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rain. However, with adoption of mechanization and 
installation of shed, the wastage of green bricks is 
avoided. 

iv) Flexibility in production
A mechanized brick production unit can adapt to 
variation in product type as per market demand which 
is not possible with hand-molding operation. 

v) Reduction in plaster and mortar 
requirement
REBs have a uniform size and shape and can be used as 
such without any plaster on the surface. Hollow blocks 
(400x200x200 mm) are equivalent to 9 solid bricks 
(230x110x70 mm) and their use as walling material can 
help in 40%–70% savings in mortar requirements.

vi) Reduction in steel requirements
The weight of REBs is less than the equivalent size 
of solid bricks. For same volume of walling unit, the 
weight of hollow block is about 60% less than solid 
bricks. Therefore, use of REBs results in reduced dead 
load of the building and a substantial reduction in 
requirement of steel as reinforcement.

vii) Reduction in energy bills of buildings
The REBs have lower heat transfer coefficient, U-values 
(W/m2-k) as compared to conventional solid bricks; 
therefore, their use as walling material in buildings 
improves the insulating property and, depending 
upon the climatic zone, can reduce the energy bill by 
1.5%–6.4%.

viii) Improved skill set of workers
The operation/maintenance of machinery/equipment 
will help in upgrading the skills of workers and reduce 
the drudgery involved in manual clay preparation and 
the green brick molding process.

Opportunities for Production of 
REBs
Given the rate of urbanization in India, the demand 
for walling materials like bricks will continue to rise 
in the future.  Therefore, it is important that the brick 
industry, especially ‘clay-fired brick manufacturing’, 
modernize itself and embrace the production of REBs. 
Such a move by the brick industry will be in line with 
the current policies and initiatives by the Government 
of India, such as Sustainable Habitat Mission (SHM) 
under National Action Plan on Climate Change 
(NAPCC), Energy Conservation Building Code (ECBC), 
and Smart City Mission, etc., that focus on conservation 
of resources. Some of the opportunities that enable 
production of REBs include: 

i) Present construction practices
With less availability of space due to increasing 
population and demand, majority of the construction 
in cities and towns is taking place in the form of 
multi-storey buildings, using RCC (Reinforced Concrete 
Cement) columns.  In this type of construction, 
bricks are increasingly being used as filler material 
rather than load-bearing walls. This scenario offers 
more importance to REBs as these products can be 
effectively used as a non-load bearing material in place 
of conventional solid bricks. 

ii) Increased demand for resource efficient 
products
During the last few years, the market for walling 
materials in India is changing. The customers have 
started demanding niche products that are resource 
efficient during their use in buildings. The building 
norms (like ECBC) and rating systems  (GRIHA or LEED) 
also promote the usage of such walling materials that 
are resource efficient. Clay-fired REBs (perforated bricks 
and hollow blocks) are perfect materials that fit these 
criteria. 

iii) Difficulty in sourcing manpower
The production of hand-moulded solid brick is a 
manpower-intensive process and requires about 150 
persons to produce 30,000 fired bricks per day by 
a brick kiln. More than 70% of the total man-power 
on a brick kiln is employed for green brick moulding 
process. A significant proportion of the labour 
employed on brick kilns is migratory. However, during 
the last few years due to various policy initiatives by 
the government, such as the Mahatma Gandhi National 
Rural Employment Guarantee Act (MNREGA), the 
migration of the workers, to look out for employment 
opportunities outside their village has reduced. This 
has compelled the brick kiln entrepreneurs to look 

1GRIHA (Green Rating for Integrated Habitat Assessment) and LEED (Leadership and Energy and Environmental Design) are building rating 
systems that certifies a building based on the defined environmental performance and resource efficiency criteria.
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out for the options that reduce their dependence on 
labour. Adoption of mechanization for green brick 
preparation is one such viable option for brick kiln 
entrepreneurs. Use of mechanization for green brick 
production enables the brick kiln for production of 
REBs.  

Production of REBs
The first steps in manufacturing clay-fired REBs 
include preparation of proper raw-mix. The clay 
from the agricultural fields is excavated manually or 
mechanically and is transported and stored at the 
green brick making sites. The clay is left for weathering 
and the weathered clay is thereafter passed through 
a set of equipment to produce green bricks. The 
commonly employed mechanical method of green 
brick/block manufacturing is the extrusion process. In 
this process, plastic paste is extruded by compressing/
forcing it through a die or mouthpiece attached to 
the outlet of a barrel. In this way the compressed 
clay comes out in the form of a column that is cut 
transversely into bricks. 

The clay preparation, in some cases, is very simple 
and involves no more than a thorough mixing of the 
clay with water. In other cases, it involves the use of 
chemical processes, such as weathering, mechanical 
processes such as crushing, tempering, pugging, and 
de-airing. The majority of the equipment’s used in the 
wire-cut process are used for producing a suitable 
plastic paste. The die or mouth-piece attached to a 
pug-mill and the cutting table, are the only machines 
which shape the bricks. The general equipment’s that 
are used in a brick kiln for clay preparation and green 
brick molding include the following:

i) Box Feeder
Box feeders are used when two or more types of 
material/clay need to be mixed together. It consists of 
a rectangular chamber of one or more compartments 
fitted with an intermittently moving conveyor. The 
speed of the moving base can be adjusted as per the 
output requirements. In a box-feeder, each material 

is contained in a different compartment and these 
compartments can be filled irregularly, as long as the 
material is supplied in desired quantity. The essential 
characteristics of a good automatic feeder include—(i) 
strength; (ii) simplicity of design and construction; 
(iii) resistance to wear and tear; (iv)low driving power; 
and (v) unlimited capacity to receive and deliver the 
material in a regular manner. 

ii) Roller
It has a pair of smooth rollers mounted on horizontal 
spindles. The clay particles are broken down between 
the rollers by pressure. The placing of the rollers is such 
that when the clay is fed on them, the rotation of the 
rolls forces the clay downwards and reduces it to a 
size comparable to the distance between them. Both 
the rolls in a pair may be driven at the same speed 
(50 to 70 rpm or about 160 rpm for high speed rolls), 
or one may rotate faster than the other. The different 
speed provides the advantage of giving additional 
crushing and mixing power with sticky clays due to the 
increased rubbing action. 

Depending upon the characteristics of clay, 
additional equipment or another set of rollers, may be 
required to improve the workability of clay.

iii) Extruder
Most structural clay products, including REBs, are 
manufactured by the extrusion process. The shapes 
of the structural clay products made by this process 
are precise and uniform. The machinery required for 
the extrusion process is adaptable to automation and 
high speed production. The prepared clay is fed to the 
extrusion machine to prepare the product of desired 
size and shape. The clay mass is mixed with sufficient 
quantity of water to make it plastic. The plastic clay 
passing through an extrusion machine contains air. 
For better quality of product, it is important to remove 
this air (especially when the clay has low plasticity). 
The air is removed through a de-airing process 
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wherein the tempered clay mass is passed through 
the de-airing chamber in which a vacuum of 15–29 
inch (375–725 mm) of mercury is maintained. The 
de-airing, for most clay, improves the workability and 
the resulting extruded material has more flexibility 
and tears less readily. De-airing also tends to produce 
a more homogeneous paste. After de-airing, the clay 
is extruded through die. Die is the portion of the 
machine which shapes the clay paste. The shape and 
construction of the die depends upon the article to be 
prepared. After coming out of die, the clay column is 
cut into desired size by using an automatic/manually 
operated cutter on a cutting table.

iv) Shed
In addition to the plant and machinery, the brick kiln 
needs to install proper shed in the areas where green 
bricks are dried and, machines for clay preparation 
and green brick molding are placed. Before placing 
the green bricks in a kiln for firing, these must be dried. 
The amount of water in the green bricks determines, to 
some extent, the best method of removing it. During 
hand molding of green bricks, the natural drying 
process in open air is followed. However, during the 
extrusion process, used for REB production, the green 
brick drying rate, especially in the initial stages, has to 
be controlled as fast evaporation of moisture may lead 
to warping and development of cracks in the brick. 
The main reason for these defects is evaporation of 
the water from the surface more rapidly than it can be 
replaced by water from the interior of the bricks. This 

results in shrinkage of the surface and development 
of stains in the brick. Therefore, the extruded bricks 
need to be dried under shed, preventing it from direct 
exposure to sunlight. Generally, the shed constructed 
in a brick kiln ensures smooth movement of air and 
protects the green bricks from direct exposure to 
sunlight.

Similarly, the area where machinery for clay 
preparation and green brick molding processes are 
installed is also covered by shed. 

System configuration of REB 
manufacturing units
For REB production, depending upon the desired 
output and type of product, a specific set of equipment 
is required. The machine is available in varied sizes, 
depending upon the existing production requirements 
of the brick kilns. The most common capacities of plant 
(including associated equipment) that can be installed 
in a brick kiln are mentioned in Table 2. For the purpose 
of financial calculations, a plant with production  
capacity of 4000 brick per hour has been considered.   
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Operational and manpower requirements 
As a result of mechanization of processes, the 
labour/manpower and raw materials (clay and coal) 
requirements reduces substantially. However, it entails 
an additional requirement of power, for which the kiln 
owner needs to obtain a power connection. Also, the 
skill set requirement of the labour gets changed. The 
requirements for raw material (clay and coal) remains 
but the quantity reduces significantly. The manpower 
requirements to run the plant (for one shift) are 
mentioned in Table 3.

Table 3: Details of manpower requirements Monetary benefits/Cost savings 
Machine-made REBs require lesser inputs (raw 
materials and labour) as compared to conventional 
(hand-molded) bricks. Since the use of machine 
diminishes human intervention, wastage is also 
reduced substantially. Therefore, the entrepreneur not 
only gets a better quality product but is also able to 
reduce his production costs. The cost savings as a result 
of mechanization of processes are described in Table 4. 

Table 4: Details of Revenue (through savings)

Particulars Production – 4000 bricks per 
hour

Production – 5000 bricks per 
hour

Production – 6000 bricks 
per hour

Specifications Power 
requirement  
(HP)

Specifications Power 
requirement  
(HP)

Specifications Power 
requirement  
(HP)

Box feeder 
(L x B x H)

 14x4x3 ft 5 15x3x2 ft 5 16x4x3 ft 10

Fine roller 800 x 600 mm 40 700 x 600 mm 60 1000 x 600 
mm

60

Clay Mixer  5.5 ft 30 8.0 ft 30 8.0 ft 40

De-airing 
Pugmill 

 18 inch 60  14 inch 100 20 inch 100

Vacuum 
Pump (Heavy 
Duty)

10 10 10

Automatic 
Brick cutter

10 bricks/stroke 5 12 bricks/stroke 10 12 bricks/
stroke 

10

Belt 
Conveyor 

30 m 9 30 m 9 30 m 9

Generator 
kVA

250 280 300

Table 2: System configuration for common capacities of REB production

Particulars Number of persons

Clay seasoning 1

Driver for feeding clay to box 
feeder

1

Box feeder operator 1

Mixer operator 1

Extruder operator 1

Cutting table operator 1

Green brick loader on battery 
car

4

Car operator 3

Green brick unloading in 
drying area

8

Foreman 1

Electrician 1

Helper 2

Total Manpower required 
(for production) 

25

Manpower (other than production)  

Computer Operator/
Accountant

1

Security Guard 1

Sales/Marketing 
representative

1

Particulars Amount (Rs.) Remarks

Raw material 
(clay and 
coal)

7,77,600 Considering 20 hole 
brick; 12% saving in 
clay and 15% in coal 
(due to perforations) - 
20% overall
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  However, there are certain additional expenses that 
the unit has to incur upon mechanization of the plant. 
The major additional requirement will be of power 
(since the machines will run on electricity). Other 
expenses include some extra labour (requirement of 
a marketing representative to sensitize the customers 
about user benefits of REBs and generate demand for 
the product) and repair & maintenance expenses of the 
plant. These expenses are enumerated in Table 5.

Table 5: Additional operating expenses

  
Investments in REB production 
To mechanize the green brick production process, 
depending upon the clay quality, a specific set of 
equipment is required (table 6). Additionally, a shed is 
also required for the machinery and green brick drying 
(table 7). Other than these major investments, some 
investments on miscellaneous fixed assets (table 8) and 
pre-operative expenses (table 9) have to be incurred. 
The land requirement for the plant is about 2–3 acres, 
which normally every kiln owner already possesses 
and therefore, land cost has not been considered in 
the total project cost. The financial calculations are 
based on quotations received from machinery and 
equipment suppliers. 

Table 6: Investment in plant and machinery for REB 
production

Table 7: Investment in infrastructure

Table 8: Investment in miscellaneous fixed assets

Table 9: Investments in Pre-operating expenses

Project financials analysis
The total project cost is Rs. 1.92 crore, which includes 
cost of plant & machinery, building and land 
development, miscellaneous fixed assets, and other 
pre-operative expenses. The debt- equity ratio has 
been considered as 3:1, which is normally allowed by 
banks to finance technology upgradation projects 
in industries. Hence, the major portion of the project 
(75%) will be financed through bank and the rest 
25% shall be contributed by the brick kiln owner. 
The entrepreneur will also make provision to pay 
for interest during implementation period from his 
own funds. The results of the financial analysis are 

Wastage 8,64,000 Considering 20% 
wastage due to rain 
(Rs 100 reduction per 
1000 bricks) 

Labour/
manpower 
reduction

17,28,000 Considering 
savings@200 per 1000 
bricks 

Better 
quality 
bricks

52,70,400 Considering increased 
share of first-class 
bricks 

Total 86,40,000

Particulars Amount (Rs.) Remarks

Power/Diesel 16,39,720  

Additional 
manpower

4,92,000 Marketing 
representative, 
Computer Operator 
and Security Guard 

Repair & 
Maintenance 

4,32,000 For machine

TOTAL 25,63,720

Particulars Amount (Rs.)

Boxfeeder 13,60,000

Fine roller 9,60,000

Clay Mixer 8,26,000

De-airing Pugmill 17,50,000

Vacuum Pump 1,30,000

Automatic Brick cutter 7,50,000

Belt Conveyor 4,50,000

Electric Motors 6,50,000

Electrification charges including 
labour, control panel, wiring

8,00,000

Battery car three-wheel type @ 8 nos 12,00,000

Foundation, Erection and 
Commissioning 

5,00,000

Generator 200 kVA 12,00,000

Total 1,05,76,000

Particulars Amount (Rs)

Machinery shed 6,000 sq. ft 12,00,000

Drying shed 50,000 sq. ft 50,00,000

Office building 5,00,000

Total 67,00,000

Particulars Amount (Rs)

Lump-sum 3,00,000

Total 3,00,000

Particulars Amount (Rs) Details

Electricity 
connection

15,00,000 For connected load 
upto 200 kW 

Others (Legal, 
testing etc.)

2,00,000  

Total 17,00,000
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provided in Tables 10a and 10b. The detailed financial 
calculations are provided in Annexure 1. 

Table 10a: Project Costs

Table 10b: Means of Finance

Assumptions for financial 
analysis
The financials of the project have been worked out on 
the basis of following assumptions:
• Revenue from the project has been estimated based 

upon the monetary savings due to reduction in raw 
material (clay & coal) consumption per product, 
reduction in manpower required, reduction in 
raw brick wastage, and improvement in quality 
(production of more first class bricks) of finished 
brick. Consequently, the project is expected to 
achieve monetary savings of Rs. 60.76 lakh per 
annum

• Installation of proposed machinery will also result 
in additional operating expenses in the form of 
electricity charges, repair & maintenance of machine, 
and additional manpower expenses. Rate of 
escalation for additional operating expenses is taken 
as 5% per year  

• No change in brick firing process 
• A marketing representative shall be hired to market 

the REBs
• Additional working capital has not been considered 

for the project and it is assumed that working 
capital requirement of the plant will not change as a 
result of installation of  this project and the brick kiln 
owner will continue arranging the working capital 
as earlier  (either through own funds or bank cash 
credit limit) 

• Income tax provision is made as per IT Act 1961 and 
tax rate is taken at 30% of profit before tax

• Interest on term loan is estimated at 11%. The tenure 
of the loan is considered 6 years and repayment of 
loan done in 72 monthly instalments

• Construction period for the project is considered to 
be 40 weeks and it is assumed that the entrepreneur 
will also make provision to pay for interest during 
implementation period from his own funds

• Depreciation rate for the proposed project is taken 
as 15%

• Based on these assumptions, profitability and cash 
flow statements have been prepared

Financial indicators of the project 
Profitability and cash flow statements have been 
worked out for a period of 8 years. The key financial 
indicators of the project are provided in Table 11.  

Table 11: Financial indicators of the project

Simple payback period
Simple payback period of mechanizing the entire 
production process is 3.2 years.

Return on Investment 
The average return on investment (ROI) of the project 
activity is estimated to be 21.40%.

Net Present Value 
The net present value (NPV) of the investment on 
project @10.00% discount rate works out to Rs. 50.93 
lakhs. Positive value of net present value parameter 
assures financial viability of the project. 

Internal rate of return 
After tax internal rate of return (IRR) of the project 
works out to be 17.05%, which is higher than cost of 
capital i.e. 11%. Hence, the project is financially viable.

Risk analysis and mitigation
Sensitivity analysis
The savings estimated to be generated due to 
mechanization of the green brick making process may 
increase or decrease due to various reasons outside 
the influence of the kiln. In this context, a sensitivity 

Particulars Costs (Rs)

Land 0

Buildings and land development 67,00,000

Plant & machinery 1,05,76,000

Miscellaneous fixed assets 3,00,000

Pre-operative expenses 17,00,000

Margin money for working capital 0

Total Project Cost 1,92,76,000

Particulars Costs (Rs) Share of 
project Cost 
(%)

Own funds 48,19,000 25%

Debt funds 1,44,57,000 75%

Total project cost 1,92,76,000

Particulars Unit Value

Cost of Project Rs. in lakh 192.76

Total Gross Savings Rs. in lakh 60.76

Return on investment % 21.40%

Project IRR % 17.05%

NPV Rs. in lakh 50.93

Debt service coverage ratio
(DSCR)

Ratio 1.48

Simple Payback Period Years 3.2
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analysis has been carried out to ascertain the project 
financials under the following different scenarios:  
• Savings with zero variation (Realistic scenario) 
• Savings increase by 10% (Optimistic scenario)
• Savings decrease by 10% (Pessimistic scenario)
In each scenario, other inputs are assumed as constant. 
The results of the sensitivity analysis are reproduced in 
Table 12. 

Table 12: Results of sensitivity analysis

Type of risks and mitigation 
strategies
Three possible categories of risks for the proposed 
project include technology performance risk, market 
demand risk, and policy/regulatory risk. The details of 
these risks and probable options for their mitigation 
are described in Table 13.

Table 13: Type of risks and mitigation strategies

Factors Variation*  IRR DSCR NPV (lakhs) RoI (%) 

Monetary Savings 0% 17.0%  1.48  50.9 21.4%

10% 21.2%  1.68  83.2 23.5%

-10% 12.7%  1.29  18.7 18.0%

Type of risk Description Mitigation

Technology The equipment/technology installed at 
the brick kiln may not be of high quality 
which may result in underperformance. 

The equipment/technology should be procured from 
standard/reputed vendors only. 

Market / 
Product 

There may not be adequate demand for 
REBs being manufactured by the unit, 
resulting in lower capacity utilization.

Regular vigilance/tab on the market scenario by the kiln 
owner will help. 
Awareness about the application benefits of using 
REBs needs to be created among architects, builders, 
construction agents, and workers. Additionally, a 
marketing professional is proposed to be hired by the 
kiln owner to generate demand for the product. 

Policy/
Regulatory

Changes in government regulation/
policy related to bricks, pollution/
environmental norms, and taxes & duties 
can affect the viability of the unit.

Local industrial association may play an active role in 
discussing these issues with the relevant governmental 
bodies on a regular basis, so that any concerns of the 
unit are brought to their notice. 
Agencies like TERI will sensitize the government officials 
about the benefits of producing and using REBs. 
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Procurement and 
implementation schedule 
The total time required for implementation of 
proposed project is about 10 months, from the date 
of issue of work order. The detailed procurement and 
implementation schedule is furnished in Table 14. 

Table 14: Project implementation schedule

Potential vendors 
A list of some of the prominent vendors 
manufacturing/supplying machinery capable of 
manufacturing REBs is provided in Table 15.

Table 15: List of prominent vendors of REB machinery

Activity Months

1 2 3 4 5 6 7 8 9 10

Finalization of machinery 

Infrastructure 
development (foundation, 
shed, etc.)

Procurement and 
installation of machinery 

Trial runs and capacity 
building of operators

Commissioning

Domestic International

Vijaya Prakash Industries
NH-17, Near Sarada Mandiram 
P O Kolathara Calicut 673655, Kerala
Contact: Mr K K Vijayan 
Tel: +91 495 2482542, +91 495 2485373 
Mob: +91 9447075373

Bedeschi spa
Via Praimbole, 38
25010 Limena (Padova), Italy
Tel: 39 49 7663100
Fax: 39 49 8848006
Website: http://www.bedeschi.it
Email: sales@bedeschi.it

Neptune Industries Ltd 
1A, First floor, Ankur Complex
Behind Town Hall, Ellis Bridge
Ahmedabad 380 006
Gujarat, India
Tel: +91 79 26576234
Fax: +91 79 26576234
Email: info@neptune-india.com
Website: http://www.neptune-india.com

Ceratech SA/ NV
Rue du Touquetstraat 228
B-7782, Ploegsteert
Belgium
Tel: +32 56 565758, +32 56 565653
Fax: +32 56 565505
Email: hendrik.vancolen@ceratec.be
Website: http://www.ceratc.eu

Lakshmi & Co
30, Amman Kovil Street
Venkatapuram, GCT Post
Coimbatore 641013
Tamil Nadu, India
Tel: +91 422 2436129
Fax: +91 422 2452104
Email: nanda_bricktech@yahoo.com

Craven Fawcett Limited
Belle Vue, Wakefield
West Yorkshire WF1 5EQ
England
Tel: +44 1924 375444
Fas: +44 1924 290245
Web: http://www.cravenfawcett.com
Email: mark.ridgway@grouprhodes.co.uk
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Policy measures favouring REBs
As mentioned earlier, BIS has already notified 
specifications for the REBs. Perforated bricks 
confirming to the specifications mentioned in IS 
2222:1991 (reaffirmed 2007) have been included in 
the specifications of Central Public Works Department. 
Appreciating the benefits of REBs, Punjab Public Works 
Department has also included the perforated bricks in 
their specifications.  

Conclusion
The adoption of mechanization and production of 
REBs would result in substantial savings of resources 
like clay, water and coal. Technology up-gradation 
would further help in enhancing the technical skills of 
workers and produce better quality products.

The financial projection of the project indicates that 
the project is financially viable. The project debt service 
coverage ratio (DSCR) is 1.48, which clearly indicates 
that the unit will be able to easily repay the debt. Based 
on the results of financial analysis, it can be concluded 
that the project for production of REBs is a techno-
economically viable option.  

Fortune Engineers
GLOBAL BIZ LINKS
C-403 Shrinandnagar V
Vejalpur, Ahmedabad 380051
Contact: Mr Neeraj Arora
Tel: +91 79 26823411
Mob: +91 9558818695
Email: neerajarora66@skype.com 

Haendle GmbH Maschinen und Anlagenbau
Industristrasse 47
75417 Muehlacker, Germany
Tel: +49 7041 891-1
Hotline: +49 171 7323636
Telefax: +49 7041 891-232
Website: http://www.haendle.com
Email: info@haendle.com , T.Wagner@haendle.com

Brick Technologies (India)
No. 287, Basant Avenue Dugri Road, Ludhiana 141013, 
Punjab, India
Tel: +91 0161 2819107

Keller HCW GmbH
POB 2064 - 49470 
Ibbenbüren-Laggenbeck 
Germany 
Tel: +49 (0) 54 51 85-0 
Fax: +49 (0) 54 51 85-3 10 
Website: www.keller-hcw.de 
Email: info@keller-hcw.de

Verdes Clay & Minerals Equipment Pvt Ltd, 
Hosur-Denkanikottai Road, 289/2, Mathigiri Road, 
Nagondapalli, Tamil Nadu 635110
Website: http://www.verdes.in

Talleres Felipe Verdes, SA
Ctra. Igualada, P O Box 172
08788 Vilanova Del Cami,
Barcelona, Spain
Email: commercial@verdes.com
Website: http://www.verdes.com
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ANNEXURE 1: Financial projections of the project 
Project Assumptions

Projected balance sheet

Particulars Unit Value

Proposed Technology REBs

Size/Capacity Bricks production per hour 4000

Cost of System Rs. in lakh 192.76

Civil Works Cost Rs. in lakh -

Total Cost w/o IDC Rs. in lakh 192.76

IDC Rs. in lakh 12.23

Total Cost Rs. in lakh 204.99

Debt Rs. in lakh 144.57

Equity Rs. in lakh 60.42

Construction Time Months 40

Interest Rate on Loan % 11

No. of Working Days Days 270

Total Gross Savings Rs. in lakh 60.76

Repayment Period Months 72

Depreciation Rate (IT) % 15

St Line Depreciation % 15

Income Tax % 30

Additional Operating Costs Rs. in lakh 25.6

Escalation of expenses Per year 5%

Particulars/Year 0 1 2 3 4 5 6 7 8

Liabilities

Share Capital 60.42 60.42 60.42 60.42 60.42 60.42 60.42 60.42 60.42

Reserves & Surplus 10.50 20.18 29.36 38.37 47.52 57.12 76.53 114.71

Term Loans 144.57 126.56 106.47 84.05 51.03 31.13 - - -

Total liabilities 197.48 187.07 173.84 59.04 139.08 117.54 136.95 175.13

Assets

Gross Fixed Assets 204.99 204.99 204.99 204.99 204.99 204.99 204.99 204.99

Less: Accumulated 
depreciation

30.75 61.50 92.25 123.00 153.74 184.49 204.99 204.99

Net Fixed Assets 174.24 143.49 112.75 82.00 51.25 20.50 - -

Cash & Bank Balance 8.23 15.63 22.54 29.28 36.16 43.49 83.39 121.58

Total Assets 182.47 159.13 135.29 111.28 87.41 63.99 83.39 121.58

Net Worth 70.92 80.60 89.78 98.80 107.95 117.54 136.95 175.13

Debt Equity Ratio 2.39 2.09 1.76 1.39 0.84 0.52 - - -
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Projected profit and loss account

Projected cash flows

Particulars/Year 1 2 3 4 5 6 7 8 Total

Revenue through Savings Rupees (in lakhs)

Savings (Rs.) 86.40 86.40 86.40 86.40 86.40 86.40 86.40 86.40 691.20

Total Revenue 86.40 86.40 86.40 86.40 86.40 86.40 86.40 86.40 691.20

Expenses

Additional operating expenses 25.64 26.92 28.27 29.68 31.17 32.72 34.36 36.08 244.84

Total Expenses 25.64 26.92 28.27 29.68 31.17 32.72 34.36 36.08 244.84

PBDIT 60.76 59.48 58.13 56.72 55.23 53.68 52.04 50.32 446.36

Interest 15.01 12.93 10.60 8.01 5.12 1.89 - - 53.56

PBDT 45.75 46.55 47.53 48.71 50.12 51.79 52.04 50.32 392.80

St Line Depreciation 30.75 30.75 30.75 30.75 30.75 30.75 20.50 - 204.99

PBT 15.00 15.80 16.78 17.96 19.37 21.04 31.54 50.32 187.81

Income Tax 4.50 6.12 7.59 8.95 10.22 11.44 12.13 12.14 73.10

PAT 10.50 9.68 9.19 9.01 9.15 9.60 19.41 38.18 114.71

Particulars/Year 0 1 2 3 4 5 6 7 8

Sources

Share Capital 60.42

Term Loan 144.57

Profit After tax - 10.50 9.68 9.19 9.01 9.15 9.60 19.41 38.18

Depreciation 30.75 30.75 30.75 30.75 30.75 30.75 20.50 -

Total Sources 204.99 41.25 40.43 39.93 39.76 39.90 40.35 39.91 38.18

Application

Capital Expenditure 204.99

Repayment Of Loan 33.02 33.02 33.02 33.02 33.02 33.02 - -

Total Application 204.99 33.02 33.02 33.02 33.02 33.02 33.02 - -

Net Surplus - 8.23 7.40 6.91 6.74 6.88 7.32 39.91 38.18

Add: Opening 
Balance

- - 8.23 15.63 22.54 29.28 36.16 43.49 83.39

Closing Balance - 8.23 15.63 22.54 29.28 36.16 43.49 83.39 121.58
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NPV and IRR

Year 0 1 2 3 4 5 6 7 8

Profit after Tax 10.50 9.68 9.19 9.01 9.15 9.60 19.41 38.18

Depreciation 30.75 30.75 30.75 30.75 30.75 30.75 20.50 -

Interest on Term 
Loan

15.01 12.93 10.60 8.01 5.12 1.89 - -

Cash outflow 204.99

Net Cash flow (204.99) 56.26 53.35 50.54 47.77 45.01 42.23 39.91 38.18

IRR 17.05%

NPV (Rs. Lakhs) 50.93

Return on investment

Particular/Year 0 1 2 3 4 5 6 7 8 Total

A.Net Profit Before Taxes 15.00 15.80 16.78 17.96 19.37 21.04 31.54 50.32 187.8

B.Net Worth 70.92 80.60 89.78 98.80 107.95 117.54 136.95 175.13 877.7

ROI 21.40%

Debt service coverage ratio (DSCR)

Particular/Year 0 1 2 3 4 5 6 7 8 Total

CASH INFLOW

Profit after Tax 10.50 9.68 9.19 9.01 9.15 9.60 19.41 38.18

Depreciation 30.75 30.75 30.75 30.75 30.75 30.75 20.50 -

Interest on Term 
Loan

15.01 12.93 10.60 8.01 5.12 1.89 - -

TOTAL 56.26 53.35 50.54 47.77 45.01 42.23 39.91 38.18 373.26

DEBT

Interest on Term 
Loan

15.01 12.93 10.60 8.01 5.12 1.89 - -

Repayment of 
Term Loan

33.02 33.02 33.02 33.02 33.02 33.02 - -

TOTAL 48.03 45.95 43.62 41.03 38.14 34.91 - - 251.68

Average DSCR 1.48

Break-even analysis

Particular/Year 0 1 2 3 4 5 6 7 8

A. Variable 
Expenses

Operation. & 
Maintenance 
Expense (75%)

19.23 20.19 21.20 22.26 23.37 24.54 25.77 27.06

Sub Total 19.23 20.19 21.20 22.26 23.37 24.54 25.77 27.06

B. Fixed Expenses

Operation. & 
Maintenance 
Expense (25%)

6.41 6.73 7.07 7.42 7.79 8.18 8.59 9.02
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Abbreviations
BTK Bull’s Trench Kiln

BIS Bureau of Indian Standards

DSCR Debt Service Coverage Ratio

ECBC Energy Conservation Building Code

ft Feet

GRIHA Green Rating for Integrated Habitat Assessment

HP Horse Power

IRR Internal Rate of Return

Kg Kilogram

kW Kilo watt

LEEDS Leadership and Energy and Environmental Design

m meter

MoEFCC Ministry of Environment, Forest and Climate Change

NPV Net Present Value

no. Number

REB Resource Efficient Brick

ROI Return on Investment

Sq. ft Square feet

UNDP United Nations Development Programme

Interest on Term 
Loan

15.01 12.93 10.60 8.01 5.12 1.89 - -

Depreciation 30.75 30.75 30.75 30.75 30.75 30.75 20.50 -

Sub Total 52.17 50.41 48.42 46.18 43.66 40.82 29.09 9.02

C. Sales 86.40 86.40 86.40 86.40 86.40 86.40 86.40 86.40

D. Contribution 67.17 66.21 65.20 64.14 63.03 61.86 60.63 59.34

E. Break Even Point 
(B/D)

77.67% 76.14% 74.26% 72.00% 69.27% 65.98% 47.98% 15.20%

F. Cash Break Even 31.89% 29.69% 27.10% 24.06% 20.48% 16.27% 14.17% 15.20%

G. Break even sales 71.40 70.60 69.62 68.44 67.03 65.36 54.86 36.08



Project Manager 
(UNDP-GEF Brick India Project) 

The Energy and Resources Institute
Darbari Seth Block, IHC Complex,

Tel: 91 11 24682100 ext 2102
Lodhi Road, New Delhi–110 003 

Email:sachink@teri.res.in

www.resourcefficientbricks.org


