The growth of Indian economy along with increased urbanization and concomitant
development in infrastructure has resulted in increased demand for housing in both
urban and rural areas. According to the Ministry of Housing and Urban Poverty
Alleviation, there was a shortage of 18.78 million housing units in urban India in
2012. With limited availability of space, majority construction in cities and towns are
taking place in the form of multi-storey buildings using Reinforced Cement Concrete
columns. In these buildings, bricks are used as filler material rather than load bearing
materials. Therefore, in place of conventional solid bricks Resource-Efficient Bricks
(REBs) can be used effectively. REBs are products, such as perforated bricks, hollow
blocks, that consume lesser energy and resource for production and have better
insulation properties when used as walling material as compared with conventional
solid bricks. Therefore, these products are energy efficient in their production as well
as usage.
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About the case study
This case study highlights the benefits of using clay-fired resource-efficient
products such as perforated bricks and hollow blocks for building construction in
terms of material savings as well as envisaged advantages in electricity savings in
heating and cooling loads for building using REBs.

About the UNDP–GEF project
The UNDP-GEF intervention aims to address key barriers related to modernization
of Indian brick sector. The project supports to reduce energy consumption and
restrict greenhouse gases emissions by creating appropriate infrastructure for
sustained adoption of new and improved technologies for production and use
of REBs in India. The UNDP is the GEF-implementing agency for the project. The
executing agency is the Ministry of Environment, Forests and Climate Change,
Government of India, and The Energy and Resources Institute is the responsible
partner for project implementation.
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Benefits of using REBs in building construction
A comparative analysis was carried out for two structures built with REBs and
conventional solid bricks respectively. Following room size and brick sizes were
considered for the analysis:
Room size: 3 m × 3 m × 3 m
REB: 400 × 200 × 200 mm
Handmade solid brick: 230 × 110 × 70 mm

One hollow block of size 400 × 200 × 200 mm is equivalent to nine solid
bricks of size 230 × 110 × 70 mm

Plaster area

Conventional brick

REB

82.1 sq.m

81.47 sq.m

Cement (Kg)

700

500

Sand (cft)

112

80

8.65 cum

8.03 cum

Plaster (inside 12 mm and
outside 18 mm)
Material consumption
Brickwork masonry
Material consumption per cum
masonry work

Cement (Kg)

600

400

Sand (cft)

100

65

Savings using REBs (1 sq.m
plaster and 1 cum masonry
work)

Cement (kg)

21.94

Sand (cum)

0.11

Source: Report by CEPT University under UNDP-GEF project on ‘Energy Efficiency Improvements in
Indian Brick Industry’

Energy savings (heating and cooling loads) in
buildings constructed with REBs
The annual electricity savings using a building energy simulation tool—for a typical
commercial building (Ground + 15 storey) for different climatic zones of the
country are found to vary between 1.2–5.9 per cent.
Characteristics

Description

Locations

Ahmedabad, Delhi, Chennai, Bangalore

Area

256,000 ft2

Occupancy type

Generic building

No. of Floors

Ground + 15

Window Wall Ratio

30 per cent

Type of glass

Single clear, 6 mm.

U-Value roof (W/m2k)

2.53 W/m2k

Type of brick

Size (mm)

Weight (kg)

Perforation
(percentage)

U-Value
(W/m2k)

Normal brick

230 × 110 × 70

3.0

0

2.187

Perforated
brick

230 × 110 × 70

2.9

19

1.716

Hollow block

400 × 200 ×
200

11.10

52.5

1.0

Insulated
hollow block

400 × 200 ×
200

11.70

52.5 (filled with 0.6
insulation)

Annual electricity savings: REB vis-a-vis conventional soild bricks

