
Regional Knowledge Platform
–South Asia Quarterly Newsletter / 2009 / No.13

–South Asia

Contents
Editorial:
Rural Housing and Habitat Technology 2

Rat Trap Bond Dissemination in Nepal 3

Appropriate Technology Transfer –
Model Village Development Programme
in Sunderban Deltas, West Bengal 4

Embodied Energy & The Rural Habitat 6

Use of Improved Cook Stoves
by the Bede River Gypsy in Bangladesh 7

Rural Housing and Habitat Technology



basin-South Asia News / 2009 / No.132

Editorial
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India, Gujarat, Khavda – Earthquake resistant house,
23m2, built in 62 hours by an 18-man team.
Courtesy: Satprem Maini

Shelter is a basic need of an individual which
is critical for determining the quality of
human life life and it lays the foundation for
a life of dignity for the rural poor. The 2001
Census places the rural housing shortage
figure in India at 14.8 million.

Addressing housing shortage is thus an
important strategy of poverty alleviation in
India.

The bulk of rural houses are built with only
six categories of materials: biomass; earth;
stone; brick; lime; and, sometimes cements.
Traditional rural building materials have
been used to meet the varying structural,
functional and aesthetic requirements in
different parts of the country. There are,
however, a few common factors in the use
of these materials across the country: a high
level of skill and labour component of cost;
high levels of local control, adaptability and
maintainability and low level of energy
utilisation and costs of construction.  These
materials, however, have limited low
resistance to extreme natural forces thereby
leading to lower durability and frequent
maintenance requirements.  As a result
extent and frequency of maintenance and
the lower service life of traditional materials
are emerging as a major constraint to their
continued use.  Besides, fast depletion of
natural resources is adversely affecting the
availability of traditional materials for
construction of houses in rural areas.

A major technological gap exists in the
roofing area between thatch and tile roofing.

In recent years, three new materials have
exhibited a good potential for developing or
modifying existing roofing materials to cater
to a large section of rural population. These
are bitumenized bio-mass roofing sheets,
micro-concrete roofing tiles, and
ferrocement roofing channels besides a
number of other cement, steel and brick
based roofing systems. Viability of these
materials and systems needs to be
evaluated and validated across the country
for their appropriateness in different
geoclimatic regions and sub-regions.

A similar gap exists in the walling area
between thatch, reeds/bamboos and earth
walled houses and earth & brick/blocks
walled houses. A number of possible
alternatives have emerged; compacted soil
or stabilised blocks, unbaked bricks,
biomass-baked village bricks, stone-
cement-sand blocks, and cost effective burnt

brick walling. These will have to be promoted
extensively to make themselves self
supporting.

There is a need for standardizing,
popularizing and replicating cost-effective,
disaster resistant and environment-friendly
housing construction technologies, designs
and materials. Further, ideal sustainable
rural human settlements consistent with geo-
climatic variations and natural disaster
proneness need to be developed There is
a growing demand for skill upgradation of
rural artisans and other functionaries  for
adoption of cost effective technologies,
materials etc. The objective of developing
appropriate technologies and capacity
builing at the grassroot can be achieved by
making use of the already established Rural
Building Centres (RBCs).

Priority is to be given to the upgradation of
materials for increasing the durability and
strength of traditional materials through
substitution by appropriate technology
options in respective geoclimatic regions.
Once the portfolio of options that may be
used in an area is firmed up, it needs to be
included in the schedules of specifications
and rates of public agencies, responsible for
construction of civic and community
buildings.  This would enable a flexible set
of technological options to be used also
catering to the  varying investment and
aspirational priorities among rural
households. In addition, this would enable
the linkages between technological
performance and cost efficiency to be
institutionalised into rural housing
programmes like Indira Awas Yojna and
other State sponsored schemes by using a
standard protocol and schedule.

Technological intervention is only one
element of rural housing programme.
A number of other supporting interventions
(such as access to land, the guarantee
of access to building resources, skill
upgradation, and information) are necessary
before technology can enable quantum need
in quality and quantity of housing targets.

Rural Housing and
Habitat Technology

Dr. Shailesh Kr. Agrawal
Executive Director

Building Materials & Technology Promotion Council
Ministry of Housing & Urban Poverty Alleviation

Government of India, New Delhi
ska@bmtpc.org
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Focus

Rat Trap Bond Dissemination
in Nepal

Summary
Cost Effective, Social and Environmentally
Friendly (CESEF) was introduced as a
Vertical Shaft Brick Kiln (VSBK) counterpart
in 2005 with the aim to transfer “Clean
Building Technologies to Nepal”. CESEF
focused on cost effective building
construction methods that includes building
material production and application along
with training which helps to sustain the
technology in the long run. Rat Trap Bond
is an alternative brick walling technology that
CESEF has introduced in Nepal. CESEF
focuses on facts like financial analysis (cost
reduction), technical benefits (better living
environment) and reduction of CO2 emission
(saves energy), therefore contribution to the
mitigation of global warming and
environmental deterioration. Assuring the
quality, small change in conventional
construction approaches can help to create
a better environment to live in. Through
counseling efforts of private house owners,
developers and policy makers has made this
technology can be more popular. The Rat
Trap Bond masonry pictures are from an
“early adopted” who applied it for his new
house in Pulchowk, Lalitpur.

Background
The whole construction industry is looking
for the alternative construction technologies
due to the cost escalation of building
materials. Quality, Efficient and effective use
of the high energy consumption materials
like cement, steel, etc has been a major
challenge in Nepalese context. At the same
time building construction industry is one of
the major pollutants. To overcome all these
challenges CESEF has been introducing
different construction material and
application techniques; Rat Trap Bond is one
of the walling alternatives.

Advantages
Cost of masonry is reduced by 25-30%.
This technique uses approximately 35% less
bricks & 50% less cement mortar compared
to English Bond.

Cavity provides good thermal and sound
insulation.

Cavity can be filled with steel bars and
concrete for earthquake resistance.

I.O.E, Pulchowk Engineering Campus lab
test report confirms the load bearing capacity
of RTB for H2 mortar is 10.52 kg/cm2 .

Uses 130 MJ/m2 less energy and saves
30kg/m2 CO2 than English Bond.

Objective and Strategies
The primary concept was the technology
transfer and capacity building of masons
to be able to apply Rat Trap Bond in a
professional manner. The long term
objective is technology sustainability and to
guide the conventional building design and
construction trend into a more modular
system. CESEF assigned special Rat Trap
Bond trainers as 15 days on the job training
package to the house owner’s mason to
acquire knowledge about the practical
application of the Rat Trap Bond masonry.

The Process
The construction of a two and half story
building with plinth area 674 sq.ft, started in
July 2008. Starting from the basic principles
of the Rat Trap Bond to its modular
construction system bands at Cavity
provides good thermal and sound insulation
sill with Cavity can be filled with steel bars
and concrete for the door discussed and
earthquake resistance applied. The CESEF
architect was assigned for the partial
supervision of the technical aspects of
construction. Quality confirms the load
bearing capacity of RTB for H control in
terms of mortar mix, brick application in
construction was monitored at important
stages including the fixing of the door and
windows and the electrical DB than English
Bond box and the meter box location.

Potential and Findings
It was found that the contractors’ masons
were not used to the high standard of finishing
works of brick masonry. Basically the skill
level of the hired masons was low. During
the training the masons and the house
owners were exposed to the alternative
walling technique and also discovered the
benefits of its application. In order to achieve
and complete the correct Rat Trap Bond, its
modular aesthetic, the trainers were assigned
to complete the masonry (RTB) by the house
owner. Due to the pre-determined door
window sizes, building size, certain level of
adjustments were made during construction.
It was found that 3 masons with 1 helper can
lay a 64 sq. ft wall in 2 days (below sill level).
57 sq. ft wall area with 1 mason and a helper
could complete the internal cement pointing
(1:1.5) in 1 day. Hence the speed of Rat Trap
Bond walling is approximately equal to
English Bond.

Innovative Features
Linear connection of a 4" wall & Rat Trap
Bond masonry was efficiently constructed.

At 450 mm vertical spacing, 7mm rod was
used to bond the two walls. Rat Trap Bond
masonry was also efficiently constructed in
special cases like corner window.

Clean Building Technologies for Nepal

Connecting Rod  Corner Window

Impact
The impact of the alternative walling
technology was soon visible and appreciated
by the users. Cost of cement plastering and
paint was reduced by the use of extruded
VSBK brick. Environment friendly due to
saving of 1.56 Ton CO2 compared to English
Bond.

Window fitting in Rat Trap Bond masonry

Learning
This experience clearly highlighted the need
for skilled mason for Rat Trap Bond
masonry. For Rat Trap Bond masonry
construction, clear understanding of the
modular design, though new in Nepalese
context, is very important that determines
length and height of a wall, size and location
of door windows, electrical and sanitary
positions etc. Electricians, plumbers and
masons were exposed to the modular
construction system and the need of co-
ordination between different parties was
experienced.

Cost Effective, Social and
Environmentally Friendly (CESEF)

VSBK Project, Nepal
amit.gurung@vsbk.org.np
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Case
Study

Off in the remote island villages of the
Sunderbans in the Deltas of the Ganges in
West Bengal, a movement started… Sabuj
Sangha, a local NGO through support from
GOAL (an international humanitarian
organization) embarked on a model village
development programme. Habitat develop-
ment was conceived of as one of the most
important elements as part of this
programme and Technology Transfer
emerged as one of the critical elements in
this habitat movement. To materialize this,
the author and his team offered technical
guidance for:

A. Planning, Designing and technically
guiding the construction of the Out-Reach
& Resource Centre and Multi-Purpose
Community Centres.

B. Designing and technically guiding the
construction of disaster-proof houses for
families rendered shelter less during the
floods of 2005.

C. Designing and technically guiding the
construction of primary school toilets.

D. Capacity building of local masons and
other Construction Artisans/ Skill up-
gradation of local labour force (men and
women) on Appropriate Technologies.

The Project Area
The project area included the 4
Gram Panchayats of Nandakumarpur,
Herambagpalpur, Lakshmijanardanpur and
Achintanagar in South 24 Parganas district,
West Bengal. The areas are extremely
vulnerable to cyclones and floods.

A. Design and construction of the
Out-Reach & Resource Centre
and Multi-Purpose Community
Centres
An Outreach and Resource Centre (ORC)
complex has been designed and grounded
in the Herambagopalpur village island using
appropriate cost-effective and disaster-
resistant technologies. The campus consists
of various buildings – the Administrative
Block, the Recreation and Guest houses, the
store, the toilet block and the Livelihood
Demonstration Centre. All the above have
been completed in all respects. The
landscaping of the complex has been
designed to retain the pond and to
accommodate this Livelihood Demonstration

Appropriate Technology Transfer –
Model Village Development Programme
in Sunderban Deltas, West Bengal

Dwelling unit of Ranbir Khanra

Administrative Block and Recreation Block at ORC

Centre. In the other 2 Gram Panchayats
within the project area, multi-purpose
community centres were grounded using the
same appropriate technologies. Overall, the
vernacular architectural styles of coastal
Bengal and the rectangular courtyard
planning concepts have been espoused.
The buildings have been designed not only
to serve as life-line structures during the ‘0’
hour of calamities but also to act as
Technology Demonstration Units, promoting
these “safe yet cost-effective” technologies
and inspiring people to build their own
houses.

B. Design & Construction of 250
Individual Houses in Appropriate
Disaster Resistant Technologies
Based on the vernacular architecture style
and disaster-resistant construction
practices, the author and his team
technically guided the grounding of the
model houses for the 250 families in the 3
GPs of Nandakumarpur, Herambagopalpur
and Lakshmijanardhanpur. These families
are the poorest of the poor whose
subsistence is primarily begging. They were
rendered totally roofless after their mud and
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Jamila Bibi, a woman long deserted
by her husband, leads a 8-membered
family of four daughters and three sons.
The prime source of income is daily
labour works which is seasonal, during
the rest of the period in the year, she
earns through begging. The family
dwelt inside a small shanty under torn
polythene sheets. Owning a decent
house over her small homestead was
beyond her fanciest of dreams.

After having a house realized dream
Jamila and her family uses the core
room as living space including sleeping,
the verandah for cooking and as store.
The members of the family, especially
the ladies cherish to use their toilet too.
Along with the house, Jamila has been
provided through her women SHG
group, a small poultry arrangement with
chicken to rear for livelihood support in
the form of soft loan.

Development Professionals Forum
(DPF)

The author and his team pioneering this
Movement of Technology Transfer is a legal
entity, christened as DPF – Development
Professionals’ Forum.

DPF,  as the name suggests, is a team
of young experienced development
professionals – Social Architects/Civil
Engineers/ Planners specialized in the
fields of Habitat, Disaster Mitigation and
Social Mobilization.

Anindya Kumar Sarkar
Architect – Planner & Development Consultant

aniksarkar@gmail.com

Building Materials & Construction Technologies Adopted

Stub Foundations in Brick and Concrete Mortar with
Plinth Beams/ DPC (depending on location of site)
at plinth level. Plinth heights were decided based
on the HFL in the part icular village.

Walling between RBC pillars (anchorage rod
concrete raised up to 8’ above plinth level with 5"
brick filler walls upto 2’ above plinth followed by a
trellis on top comprising of wooden battens as
members with bamboo mats as in-filling panel.

Roofing is done as wooden truss with straw thatching
over the central room and tiles over the verandah
with a ventilation gap between the two roofs to permit
the flow of wind and prevent damage of the roof
during cyclones due to wind suction. Roof is of
pyramidal shape with thatch at the top and tile at
the end to avoid early rutting of the thatch due to
water deposition.

Item Building Construction Technologies Adopted
of Work Materials Used

Brick, Cement,
Sand, Jhama
Khoya

Foundation

Wall Brick &
Bamboo Mats

Roof  Wood, Bamboo,
Thatch & Tile

thatch houses were washed away in the
September 2005 floods.

The Shelter Designs  – After a lot of
research towards designs and technologies,
the local building materials to be used,
finally the architectural and structural
designs, the BoQ and estimates were
finalized. The challenge was to ground each
of these houses within a limited grant of Rs.
30,000. The idea was to build a core house,
which would facilitate the family to expand
around it, as per the family’s need and
affordability. Thus, various shelter design
options were worked out by the author and
his team depending on the size of the family,
site location (which governed its physical
vulnerability) and availability/ orientation of
land, etc. A few examples of the various
design options proposed include:

Design A
As shown through the drawings below, this
particular Shelter Design Option consists of
verandahs on all four sides of the core room
(very typical to the local vernacular
architecture styles here). The core house

stood on pucca brick and concrete
foundations, the pillars in brick- work, the
walls using bamboo mats and the roofs
partly thatched partly tiled supported on
bamboo rafters and purlins. Such houses
were designed relatively larger in size of
about 494 sft., for the larger families and for
those whose sites were relatively less
vulnerable – inside the settlements and not
along the river coast. The second factor
“relatively less vulnerable sites” enabled the
author and his team to give more stress on
adoption of cost-effective features than lay
emphasis on adoption of all disaster-
resistant features.

Among various other Shelter Design
Options, one option had a core room with
only one verandah in the front, thus of area
297sft, but built within the same costs. This
was so because these sites lay precisely
along the coast of the rivers at the periphery
of the settlements and were extremely
vulnerable to cyclonic winds and floods and
thus demanded the incorporation of multi-
hazard resistant features.

Dwelling unit of Jamila Bibi

Needless to mention, it was the local
Masons/ Construction Artisans who
emerged as the true hero of the
initiative for Technology Transfer. Along
with such constructions, capacity
building of local masons and other
construction artisans and project
supervisors took place at a large scale.
The training lay thrust on aspects like
reviving the local vernacular
architectural styles, adoption of good
construction practices, cost-effective
technologies, disaster-resistant
features, etc.
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Embodied Energy & The Rural Habitat

Report

With global warming and climate change
becoming accepted as the greatest
challenges of the 21st century, it will no
longer suffice to build millions of homes
without considering their long term impact
on the local as well as global ecology. With
the construction of every house, there is
bound to be an emission of carbon dioxide
due to the use of fossil fuel energy for
material production, transport, air-
conditioning, lighting etc. One concept that

Embodied Energy of Commonly Used
Building Materials

Building Units

Material EE (MJ/Unit)
Emission
(kgCo2/m

3)

Country Fired Brick 7.926 517.287

Wire cut Fired Brick 4.932 285.915

Modular Brick 4.500 –

Clay Fly Ash Brick 2.320 –

4% CSEB,
Production on site 5 2.223 42.026

5% CSEB,
Production on site 5 2.618 49.488

6% CSEB,
Production on site 3.073 51.846

8% CSEB,
Production on site 5 4.225 58.094

Fal-G Block 2 7.900 –

Hollow Concrete Block1 12.300-15.00 –

can tell us exactly how much carbon dioxide
we are emitting into the atmosphere is that
of embodied energy. By definition, it is the
“quantity of energy required to manufacture
and supply to the point of use, a product,
material or service.” The amount of energy
embodied in a house is therefore inversely
proportional to the amount of damage it does
to the environment. It becomes necessary
then to make sure that we balance our
housing and infrastructure needs with the
needs of the environment.

Embodied energy calculations take into
account two types of energy: Direct &
Indirect.

Direct energy is the energy used to transport
building products to the site, and then to
construct the building; and

Indirect energy is the energy used to acquire,
process, and manufacture the building
materials, including any transportation
related to these activities.

Raw Materials

Material EE (MJ/Unit)
Emission
(kgCo2/m3)

River Sand 0.0204 2.899

Aggregate 0.1000 25.480

Crushed stone
aggregate 0.2200 56.056

Crushed stone, gravel/
chipping 0.3000 41.600

Stone (local) 0.7900 197.890

Lime Stone 0.8550 125.000

Marble 2.0000

Virgin rock 0.0400

Fly ash, RHA,
volcanic ash < 0.5000

Soil from site,
extracted by hand 0.0081 1.033

Building Types
Component Country EE (GJ/m2) Emission (kgCo2/m

3)

Steel and Reinforced Japan 8 - 10 Steel and Reinforced
concrete1 concrete1

Timber1 Japan 3.0 Timber1

RCC framed with fired RCC framed with fired
brick masonry infill1 India 421.0 brick masonry infill1

Load bearing brick India 292.0 Load bearing brick
work, RCC slab roof/ work, RCC slab roof/
floor, Mosaic floor finish1 floor, Mosaic floor finish1

Soil-cement block India 161.0 Soil-cement block filler
filler slab roof/floor,  slab roof/floor, Terra-
Terracotta tile floor finish1 cotta tile floor finish1

Satprem Maïni
Architect – Director, Auroville Earth Institute

basin-South Asia – Member
UNESCO Chair Earthen Architecture – Representative for Asia

earthinstitute@auroville.org.in

Building Components

Component EE (MJ/m2)
Emission
(kgCo2/m

3)

River Sand 0.0204 2.899

Stabilised Mud Brick Filler Slab1 590.00 57.820

Mangalore Tile Roof1 227.00 22.246

Micro concrete Tile Roof1 158.00 15.484

Country Fired Brick Wall 22 cm5 1,119.8 109.743

Wire Cut Brick Wall 22 cm5 645.76 63.285

Stabilised Rammed Earth Foundations5 – 53.762

RCC Slab (PCC 1: 2: 4)5 759.6 74.447

RCC Slab (PCC 1: 1.5: 3)5 801.93 78.589

RCC Beam 23 x 20 cm (PCC 1: 2: 4)5 – 24.246

RCC Column Ö 20 (PCC 1: 2: 4)5 – 28.923

FC Channel, semicircular (62.5/30 cm,
5-6m span) Top round5 411.23 40.301

FC Channel, semicircular (62.5/30 cm,
5-6m span) Top flat5 453.23 44.417

Wall Types

Component EE (MJ/m2)
Emission
(kgCo2/m

3)

CSEB wall 9 110.0 46.870

Wire cut fired bricks wall 9 539.0 229.810

Country fired bricks wall 9 1657.0 706.286

Concrete blocks wall 9 235.0 115.150
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Case
Study

Bede river gypsies are one of the poorest
and excluded communities in Bangladesh.

About one million Bede river gypsies live in
Bangladesh. 98% of the community live
below poverty line, 95% of them are illiterate,
and government public health services cover
only 2% of their children in immunization
services. About 99% of them are out of
sanitation and safe water facilities in
Bangladesh.

Bede river gypsies live on boats or in small
tents. Living in small boats or tents, they
cook in their traditional stoves within their
confined space and depend on natural wood
for fuel.  According to WHO, cooking related
smoke causes deaths to around 14,000
women and 32,000 children in Bangladesh
in a year. Moreover, millions of people suffer
from respiratory and heart diseases. Since
the Bedes live in a small congested space
in their boats or tents, all the family
members, especially children, women and
elderly people are exposed to high health
risks due to smoke and dust emissions from
burning of wood.

Grambangla Unnayan Committee (GUC)
works for education, health, sanitation and
livelihood skill development of the Bede river
gypsies. GUC has introduced an Improved
Cook Stove (ICS) technology that saves
about 50% of fuel compared to the traditional
ones and reduces the indoor air pollution
very significantly. Improved Cook Stove
(ICS) is a technology primarily designed and
developed by Bangladesh Council of
Science and Industrial Research (BCSIR).

This technology is further developed by a
pool of experts led by Dr. Khaleq-uz-zaman
of GTZ, Dhaka. Currently this ICS has been

Use of Improved Cook Stoves
by the Bede River Gypsy in Bangladesh

 A flotilla of Bede boats

 A bede woman who was cooking using an ICS

branded as “Bondhu” ICS. Although the ICS
promoted by GTZ is not portable; GUC has
adopted the technology and improved it,
making them portable, which are appropriate
for Bedes. Use of ICS also reduces the
cooking time and keeps the cooking space
clean.

In July 2007 GUC started to popularize
ICS among the Bedes. It started with
awareness building campaigns. With the
technical assistance of German Technical
Cooperation GTZ, GUC trained up 25
unemployed young people, who are
engaged in installing and maintaining of ICS
among Bedes. About 20 of these trained
people are earning their livelihood, at least
in part, by installing ICS. Promoting ICS
among Bedes has by now become one of
the major activities of GUC to address the
environmental and energy crisis of the
community. Now these trained persons are
earning their livelihood through constructing
and maintaining ICS on commercial basis.
In total GUC has constructed 189 ICS under
the scheme and a total of 1309 people are
being benefited by the scheme. This scheme
has been delivering sustainable energy at
the Bede river gypsy community for the last
1 year and 8 months.

Bangladesh Council of Industrial and
Scientific Research found that the
efficiencies of promoted ICS are in the range
26% to 29%, whereas the traditional stoves
have an efficiency of 5%-15%. A recent
study by Climate Care found fuel saving of
0.6 kg/person/day. It has been roughly
estimated that through GUC’s initiatives, at
least 205 kg of fuel wood daily are being
saved currently, which will increase with the
installation of more ICS. GUC is currently
installing about 30 ICS every month.

People who are using ICS are now enjoying
a smoke free environment. Scientists and
energy experts have already proved that this
Bondhu ICS technology reduces
greenhouse gas emissions by 1.7 ton of CO2
/year/ICS. This has also lead to reduction in
health problems among the Bede river
gypsies which are caused due to smoke.
Their expenditure on health problems has
also gone down thus reducing poverty.
Because of massive deforestation in
Bangladesh the Bede river gypsies
increasingly faced the crises of collecting

fuel woods for cooking. Introduction of ICS
has addressed this issue successfully and
since the ICS technology requires less than
half fuel wood, it is more economical for the
users.

Each of the Bede river gypsy group travel
at least 200 kilometres a year throughout
the country by the river and waterways of
Bangladesh. During this time they stop for
2-3 days in one spot and travel to about
100 spots in a year. The local people get
acquainted with the ICS technology through
interactions with these nomadic Bede river
gypsies at different spots. A Bede river
gypsy group demonstrates the ICS
technology to least 100,000 people and
inspires them to use the technology. The
outer surface of their boats is used for
advertising about the ICS technology by
drawing pictures and writing about its
benefits for people’s awareness. GUC with
the assistance from GTZ is developing
human resources and skills for constructing,
maintaining and marketing of the ICS
technology. After realising its efficiency
people are constructing these ICS at their
own costs.
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A.K.M. Maksud
Executive Director

Grambangla Unnayan Committee
grambangla@yahoo.com
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basin-South Asia Regional Knowledge Platform (basin-SA) is committed to “developing knowledge
systems and promoting collaborative action within South Asia to enable access by the poor to
sustainable habitat and livelihoods.”

Development Alternatives is a not-for-profit sustainable development enterprise that designs
and promotes programmes and products which, through the use of alternative technology, contribute
to the enrichment of human life.

Regional Knowledge Platform

South Asia

Swiss Agency for Development and Cooperation (SDC), India is Switzerland’s international
cooperation agency within the Swiss Foreign Ministry.

Aga Khan Planning and Building Services, Pakistan works to improve the built environment
through the provision of technical assistance and construction management services.

Auroville Earth Institute aims to research, develop, promote and transfer earth-based technologies
which are cost and energy effective.

Exnora International, India works as a catalyst in bringing about local initiative and community
participation in overall improvement in quality of life.

Orissa Development Technocrats’ Forum, India works to facilitate an effective rural housing
delivery system through appropriate technologies and  sustainable livelihoods.

Coastal Area Disaster Mitigation Efforts, India is a network of twenty voluntary organizations
working for disaster preparedness of Fishing Communities in India.

Trust for Village Self Governance, India is a charitable trust focusing on local self governance in
villages for creating sustainable employment through habitat development.

Grambangla Unnayan Committee, Bangladesh is a non-profit, non-governmental organization
working  for people affected by extreme poverty, exclusion and disease.

TVSG

Centre for Ecocentric Development and People’s Action, Nepal is a non-profit, non-
governmental organization working for “People Centered, Eco-Centric Development.”

Unnati is a non-governmental organization working over the last 15 years for “civic leadership
promotion and strengthening local self governance.”

Gram Vikas, India is a rural development organization, working with poor and marginalized
communities of Orissa since 1979 making sustainable improvements in the quality of life.

Secretariat

Practical Action, Sri Lanka, works with poor communities to develop appropriate technologies in
food production, energy, transport, shelter and disaster mitigation.


