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Solid Waste management in Rural South
Asia traditionally falls under the ‘neglected
segment’ of development concern. Even in
an increasingly industrialized country with a
rural majority, like India, waste disposal was
discussed fervently, only after a ruinous
plague in 1994 in Surat, Gujarat.

So what does waste constitute of?

Household organic waste, Plastic waste,
Pouches and sachets of various consumer
products, Sugarcane products, cotton, iron
ore, cement, Industrial waste (primarily food
waste, paper, textile/leather, wood, glass
ashes, white good or electronic waste etc)
constitute a major portion of waste. In South
Asia, there are countries like Nepal, where
residential waste form a major chunk of the
overall generated waste.

In contradiction to the Nepal case, there is
always a Hong Kong (which has successfully
followed the industrial road map as originally
charted by Northern America or Western
Europe), which primarily generates huge
quantities of construction/demolition related
waste. Data related on waste and that too
rural waste is highly unreliable, owing to
inconsistencies in different methodologies
employed for data collection & analysis.
Different countries generate different kinds/
level of waste.

As per IBRD/World Bank Report (What a
Waste: Solid Waste Management in Asia;
1999), the Asian region spend (s) more than
USD 25 Billion on solid waste management
a year. South Asian region especially India
(apart from China & Indonesia in East Asia)
faces the biggest challenge in the near
future, keeping in view the rapid
industrialization coupled with migration of
urban area products wrapped in non-
degradable packing material to the rural
areas.

An unprecedented economic development
(including rapid industrialization) for South
Asia, particularly India during last five years
has ensured consistently higher pressure on
key local governance bodies within the
country in terms of the sheer voluminous

Solid Waste Management

increase in terms of waste generation. This
stupendous growth has further ensured that
in years to come, waste generation rates
will only grow putting more pressure on the
(already) clogged waste disposal systems.

More importantly, the disposal technologies
have not been able to keep pace with the
technologically ‘difficult / complicated’ waste
been generated; such as electronic waste,
hazardous chemicals, plastics. They have
not even reached the rural areas.

So where’s the solution?

The ‘Waste Hierarchy’, which has been
recently vehemently promoted internationally
at UN conferences on Environment &
Development, is now accepted as a
universal guideline in national policy making
for Solid Waste Management. This hierarchy
is primarily based on the fundamental
principle ‘prevention is better than cure.’
In other words, reuse or recycling of solid
waste (as per its characteristics) should be
preferred to haphazard disposal/dumping.
This modern concept of integrated solid
waste management talks of not only the
environmental and technical aspects of the
conventional approach but also incorporates
economic, political, legal, institutional and
most importantly cultural/social issues. This
implementation demands effective
institutional arrangements with rules and
regulatory instruments which further define
the obligatory administrative/financial
complemented with technical knowhow to
operate a coordinated and efficient waste
collection & disposal system. Most
importantly, the basic premise should be
to take waste not merely as a nuisance
but as a resource which is YET TO BE
TAPPED.

This issue has highlighted waste
management issues, concern and micro
solutions.

Kamal Gaur
Manager, basin-South Asia at

Development Alternatives
kgaur@devalt.org
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Energy is an area of concern in rural South
Asia. An innovative way of energy
production from open dumping of poultry
litter has created a new benchmark in
energy circles. Realising the potential of
generating electricity from poultry litter,
Subhashri BioEnergies Private Limited
(SBEPL), a local private company located
at Namakkal district of Tamil Nadu, India
has set up an indigenously developed
bio-methanation plant of 350 tons per day
capacity. SBEPL purchases the litter from
the local poultry farms and generates
electricity from the gas produced from the
bio-methanation process. The slurry is de-
watered to produce organic rich manure.
While the electricity is sold to the state
electricity grid, the manure is marketed for
agricultural and horticultural use. However,
sustainable operation of the enterprise
would require continued supply of litter and
demand for the by-product ‘manure’.

The open dumping of poultry litter not only
generates huge amounts of green house

Energy from Poultry Waste

housing four birds each, are kept in a civil
structure which is about 6-12 feet above the
ground level. Each shed has nearly 20,000-
25,000 birds w.r.t the shed length. Bird
droppings (litter) fall on the ground and the
height between the cage & ground is used
for collecting litter. Litter is collected from the
open space between the ground and cages
enclosed in the sheds, and left for a period
of six months.

As part of the initiative Development
Alternatives is facilitating the commission of
similar models for managing the unutilized
waste in the Namakkal district and thereby
demonstrate the efficacy of the public-
private par tnership (PPP) model for
ensuring access to reliable and affordable
energy services for livelihood generation of
the poor on a sustainable basis.

Arupendra Nath Mullick
Environmental Scientist

Development Alternatives, New Delhi
anmullick@devalt.org

gases, but also the high nitrogen content
results in leaching of nitrate into the soil
hence polluting the ground water.
Additionally, open dumping also results in
the occurrence of flies which is a nuisance
both in the farm as well as neighbourhoods.

Development Alternatives in association with
the Namakkal District Collector Office and
Subhashri BioEnergies Private Limited, a
local entrepreneur, is facilitating the creation
of new delivery models for improved
performance of technology and enable
better capacity utilisation by engaging
communities and private sector.

The Tiruchengodu town in Namakkal district,
Tamil Nadu state is an important economic
centre of the district. Poultry industry is a
major source of livelihood for thousands of
small farmers. However, the 3 crores total
bird population of the district generates
approximately 2,000 – 1,500 tons of litter
per day, which is adding up to the solid waste
management problems in the district. Cages,

Small droppings leading to energy production
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It is time we believed in the old adage making
best out of waste. There is a lot of wealth
hidden in the garbage and the waste we
throw out. A society that is sensitive towards
its waste management surely has the edge
to be a winner.

The invention of ‘Plastics’ was greeted with
a lot of fanfare, it was also termed as the
new metal (with no connection with metals)
but the other side of the wonder material
was not taken seriously. Had it been so,
plastic would not have been a menace today
with a special reference to the South Asian
countries. It is similar to the fact that nuclear
energy is very useful but the world is fearful
of the nuclear bomb.

When there is a problem, solutions are
sought. Recycling plastics can be the
answer.

The developing countries in their race to
better their records have been using plastic
in a very insensitive manner without giving
a thought to the outcome and the sustain-
ability factor of the environment. Not only
is plastic made from a non-renewable
resource, but it is generally non-bio-
degradable (or the biodegradation process
is very slow). This means that plastic litter is
often the most objectionable kind of litter and
will be visible for weeks or months, and the
waste will sit in landfill sites for years without
degrading.

It is being observed that the human
rendezvous with plastic has been ruthless
with the other animals with whom we share
the planet with. The cow in her search for
food is observed to have swallowed such a
plastic bag that leads to her death, and the
fish in the pond with similar problem is
unable to survive. As far as the living
concepts of the Asian people are concerned,
for ages, they have given the environment a
lot of importance irrelevant to whether they
followed Hinduism, Buddhism or any other
religion. Environment in its totality was
revered. It is only with industriali-sation that
the scenario seems to be getting out of hand.

There has been a rapid growth in plastic
consumption in the developing world, though
plastics consumption per capita is low. These
plastics are often produced from expensive
imported raw materials which bear heavily
on the budgets. Recycling of plastics is the
new mantra as the amount of plastic being
consumed increases.

There is a wide scope for recycling in
developing countries due to several factors:

• Labour costs are lower.

• In many countries there is an existing
culture of reuse and recycling, with the

Wealth from Waste

associated system of collection, sorting,
cleaning and reuse of ‘waste’ or used
materials.

• There is often an ‘informal sector’ which
is ideally suited to taking on small-scale
recycling activities. Such opportunities to
earn a small income are always welcome.

The ‘Plastic Menace’ can be solved with
efforts put in the right direction. Not all
plastics are recyclable. There are four types
of plastic which are commonly recycled:

• Polyethylene (PE) - both high density and
low-density polyethylene.

• Polypropylene (PP)
• Polystyrene (PS)
• Polyvinyl chloride (PVC)

A common problem with recycling plastics
is that plastics are often made up of more
than one kind of polymer or there may be
some sort of fiber added to the plastic (a
composite) to give added strength. This
makes its recovery difficult.

The source of waste plastic can be from
the industry or the agricultural field or it may
be the commercial waste. Processing of
reclaimed plastic processes and technology
for small-scale recycling enterprises
requires initial upgrading, size reduction
techniques and then further processing.
Before thinking about setting up a small-
scale recycling enterprise, it is advisable to
first carry out a survey to ascertain the types
of plastics available for collection, the type
of plastics used by manufacturers (who will
be willing to buy the reclaimed material),
and the economic viability of collection.

There may be many, we are sure who would
give the plastic recycling industry a boost
and make an endeavor to make a living.
Pardon me wealth out of it! Hope to see
more Asians joining the list of the rich and
the famous.

Organic waste management: Another
waste which also can be used to the
betterment of the human development in
the Asian continent is organic waste. With
the population always a worrying issue, the
same can be turned into a blessing. The
organic waste can be used for soil
improvement, for animal raising and to
provide a source of energy.

Organic waste can be

• domestic or household waste
• commercially produced organic waste
• animal and human waste
• agricultural residue

There are various methods of processing
these organic wastes ranging from
composting to biogas production.

Composting can convert organic waste into
rich, dark coloured compost, or humus, in a
matter of a few weeks or months. There is
nothing mysterious or complicated about
composting. The process of decomposition
can be anaerobic leading to biogas
production and Aerobic leading to organic
fertilizer production. Differing levels of
processing are required for achieving the
above.

Composting systems can be open or closed,
that is the organic matter will either be
placed in open piles or rows or in a closed
container or reactor. The open system is
rarely used in low-income countries due to
its technical complexity, so we look at some
of the closed systems in use.

To quote an inspiring innovative work on
biogas technology is the Ashden award (for
sustainable energy) winning “New Compact
biogas plant” of Dr Karve a scientist from
Pune who developed a biogas plant (see
pic.)that produces 250 gms of methane gas
from 1 kg of starch or sugar (in the form of
vegetable waste, flour collected from the
floor of a flour mill) in just 24 hours. He finds
the use of cattle dung as the feedstock has
been the main factor limiting widespread use
of methane as household fuel in rural India.
He says. “Restriction of space, money and
absence of sufficient animals prevent many
aspirants from having a biogas plant based
on this technology.” Thus his Biogas plant
which has vegetable and food waste as the
ingredient has been readily accepted and
is becoming popular.

Also to give a few more successful examples
are the two popular simple designs of
digester for Biogas production those have
been developed for use in developing
countries; the Indian ‘floating cover’ biogas
digester and the Chinese fixed dome
digester. Both operate in the same way but
the storage chambers have a slightly
different design.

 It remains to be seen whether the Asian
countries with their potential in human
resource and the rich ancient past connect
and bring about a change in the thinking of
its policy makers and do take the right steps
towards a better tomorrow.

Bhavana Gadre
Executive – Programme Management Unit

Development Alternatives, New Delhi
bgadre@devalt.org

The Dhanjads from Kedgaon village in
Ahmednagar district have installed the new

compact biogas plant on their terrace.
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Hygienic management of human waste is
critical given the absence of adequate toilets
in the developing nations. In India there are
700 million people who do not have access
to safe and hygienic toilets. Part of the
problem is building expensive sewage
systems in remote areas with scarce water
supply.

The Mednipur Model – A Success Story

Mednipur district in West Bengal showcases
a success story. Toilet coverage in the rural
households of Mednipur was only 4.74% but
it increased to 90% in 2005. This paradigm
shift was due to demystification of sanitary
toilet technology. It was generally believed
that there is use of septic tank technology
in sanitary toilets which is expensive. With
the introduction of pit latrines there was a
major change in perception and hence
practice of people.

These toilets are cost-effective and
affordable for the poor. A pit latrine has a pit
for accumulation and decomposition of
excreta from which liquid infiltrates into the
surrounding soil. In the pit latrine, a hole is
dug and the pan is fixed on the top. Large
bacterial population in the topsoil helps
decomposing in the shallow pit that lasts for
several weeks. The depth of the pit is limited
to one metre to safeguard against
groundwater pollution. The earthen mould
facilitates raising the platform level and
hence protects the run-off from going
inside the pit. The cost of a pit toilet is
approxiamately Rs. 415.

This programme was commissioned under
the Ram Krishna Mission Loksiksha
Parishad (RKMLP). The organization
stressed the empowerment of local
communities and their involvement in the
project implementation. It is essential to
involve the community, as greater
community participation means greater
sense of ownership. Social mobilization
experiments undertaken in various districts
have demonstrated that children are
effective in prompting their parents to build
and use sanitary toilets.

While in Bangladesh the sanitation progress
has been largely due to community

mobilization and through communication
campaigns. A dynamic communications
strategy, including a comprehensive media
plan has led to mobilization of communities.
It has been learnt that it is important to shape
attitudes and habits that will lead to healthy
living.

RKMLP also used Information, Education
and Communication (IEC) as tools to
mobilize the communities.Youth clubs and
motivators organized street plays, distributed
posters, pamphlets, stickers, and handouts.
The objective of such IEC activities is to not
only creating awareness but also demand
generation. Rural Sanitary Marts (RSMs)
were also set up. These marts were
maintained by CBOs and cluster
organizations they produce and supply low
cost toilet pits that are easy to install, use,
reuse and maintain.

Modalities of Implementation

Similar innovative approaches and tools
were also used in the Total Sanitation
Campaign (TSC) which was launched in
1999. The strategies used were to make a
‘demand responsive system’ rather than
‘supply’ one, Rural Sanitary Marts (RSMs)
and Production Centers (PCs).The Mart is

an outlet where both the materials required
for the construction of sanitary facilities as
well as guidance for the most technologically
and financially suitable options are provided.
Items of personal hygiene like water pots,
brooms, brushes and other items are also
provided. PCs are involved in the
manufacture of pans and traps, pit lining
rings etc. Recognizing the role of women in
sanitation sector, TSC also set up Women
Sanitary Complexes in its area of operations.
These complexes were set up in a place in
the village which was acceptable and
accessible to women.

A whole culture of waste management of
human excreta through the construction
of toilets should be put in place in the rural
areas. It is not only innovative technology
or engineering but also about how the
community comes together to take up the
responsibility of ensuring a clean and
healthy environment.

Abhishikta Roy
Executive – Knowledge Management

Development Alternatives
aroy@devalt.org

(Source: Water Aid-India)

Changing the Rural Sanitation Scenario

Rural Sanitation Mart (RSM)
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Glossary

Solid Waste Management
Aerobic composting
A method of com-posting organic wastes using bacteria that need oxygen. This requires the waste be exposed to air, either via turning or
by forcing air through pipes that pass through the material.
Anaerobic digestion
A method of composting that does not require oxygen. This composting method produces methane. Also known as anaerobic composting.
Basel Convention
An international agreement on the control of transboundary movements of hazardous wastes and their disposal, drawn up in March 1989
in Basel, Switzerland, with over 100 countries as signatories.
Biodegradable material
Any organic material that can be broken down by microorganisms into simpler, more stable com-pounds. Most organic wastes (e.g., food,
paper) are biodegradable.
Cell
The basic unit by which a landfill is developed. It is the general area where incoming waste is tipped, spread, compacted, and covered.
Chemocar
A special vehicle for the collection of toxic and hazardous wastes from residences, shops, and institutions.
Cleaner production
Processes designed to reduce the wastes generated by production.
Co-disposal
The disposal of different types of waste in one area of a landfill or dump. For instance, sewage sludges may be disposed of with regular
solid wastes.
Combustibles
Burnable materials in the waste stream, including paper, plastics, wood, and food and garden wastes.
Composting
Biological decomposition of solid organic materials by bacteria, fungi, and other organisms into a soil-like product.
collection of compostables, recyclables, or trash at the edge of a sidewalk in front of a residence or shop.
Energy recovery
The process of extracting useful energy from waste, typically from the heat produced by incineration or via methane gas from landfills.
Fly ash
The highly toxic particulate matter captured from the flue gas of an incinerator by the air pollution control system.
Garbage
in everyday usage, refuse in general. Some MSWM manuals use garbage to mean “food wastes,” although this usage is not common.
Hazardous waste
Waste that is reactive, toxic, corrosive, or otherwise dangerous to living things and/or the environment. Many industrial by-products are
hazardous.
Household hazardous waste
Products used in residences, such as paints and some cleaning compounds, that are toxic to living organisms and/or the environment.
Incineration
The process of burning solid waste under controlled conditions to reduce its weight and volume, and often to produce energy.
Inorganic waste
Waste composed of material other than plant or animal matter, such as sand, dust, glass, and many synthetics.
In-vessel composting
Composting in an enclosed vessel or drum with a controlled internal environment, mechanical mixing, and aeration.
Leachate
A tank or pond designed to provide some treatment of the leachate that has seeped through a landfill or a compost pile and has accumulated
bacteria and other possibly harmful dissolved or suspended materials
Mass-burn incinerator
A type of incinerator in which solid waste is burned without prior sorting or processing.
Materials recovery facility (MRF)
A facility for separating commingled recyclables by manual or mechanical means. Some MRFs are designed to separate recyclables from
mixed municipal solid waste ( MSW). MRFs then bale and market the recovered materials.
Organic waste
Technically, waste containing carbon, including paper, plastics, wood, food wastes, and yard wastes. In practice in MSWM, the term is often
used in a more restricted sense to mean material that is more directly derived from plant or animal sources,
Pyrolysis
Chemical decomposition of a substance by heat in the absence of oxygen, resulting in various hydrocarbon gases and carbon-like residue.
Recycling
The process of transforming materials into raw materials for manufacturing new products, which may or may not be similar to the original
product.
Sanitary landfill
An engineered method of disposing of solid waste on land, in a manner that meets most of the standard specifications, including sound
siting, extensive site preparation, proper leachate and gas management and monitoring, compaction, daily and final cover, complete
access control, and record-keeping.
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Towards Cleaner and Healthier Habitat –
The Policy Initiative

A house with the basic amenities of water,
sanitation and domestic energy, offering a
sense of privacy, safety and dignity along
with facilities for education, health, child care,
and opportunities for income generation are
integral part of human habitat. It is the
responsibility of a society to put in place the
policies, institutions and means needed to
ensure that every citizen can exercise these
rights and have the opportunity to lead a
healthy, happy and fulfilled life.

The National Habitat Policy of 1998 has over
the decades sought to achieve the aim of
“adequate habitat (shelter) for all”. But it did
not adequately address the specific and
distinct concerns of the nation’s rural areas.
Recognizing the country’s need for a ‘Rural
Housing and Habitat Policy’ to ensure that
the special character, priorities and
potential of life in rural India, basin-South
Asia Regional Knowledge Platform (basin-
SA) undertook the initiative to bring together
ideas, opinions and successful methodo-
logies of different stakeholders and draft
a proposal on National Rural Housing
and Habitat Policy for the Government of
India.

This document has been presented to the
Government of India to use as a base white

paper for development of the First National
Rural Habitat and Housing Policy.

Highlighting the need to integrate policies
regarding natural resource management,
solid and liquid waste disposal, use of solar
energy, rainwater harvesting, energy
recovery from wastes and electricity supply
in the planning process, the document
focuses on various interlinked issues which
are essential for a good habitat. Throughout
the document, environment management in
villages with focus on soild waste
management, drainage, sanitation etc have
been proposed, such as:

• Provision of bath and toilet facilities should
be an integral part of the rural housing
loan, wherever they have not been
provided, separate loan should be
provided for construction of toilets and
bathing rooms.  In addition, a product for
construction of community toilets for the
economically weaker section as a group
loan, with the involvement of the local
Panchayats could be evolved.

• Minimum standards for basic services
such as sanitation and waste
management in rural areas would be
developed and implemented at the State

and District level. The standards would
also take into consideration regional
cultural characteristics.

• A mix of financial options would be made
available to rural families for upgrading
and repairing existing house, construct
toilets, bathing rooms, smokeless
chulhas and domestic lighting.  Animal
sheds, works-spaces and storage spaces
would be included.

• Village planning of housing and habitat
infrastructure would be led by Gram
Panchayat with support from the District
Panchayat and appropriate technical
agencies and would be available for
public scrutiny under Right to Information.

 • Panchayati Raj Institutions would be
responsible for infrastructure planning,
implementation and management, based
on local needs through consultation with
the people especially with regard to
community facilities such as sanitation.

• The State shall ensure enhanced public
investment for rural infrastructure
development. ‘Public-Private Partnership’

Secure landfill
A disposal facility designed to permanently isolate wastes from the environment. This entails burial of the wastes in a landfill that includes
clay and/ or synthetic liners, leachate collection, gas collection (in cases where gas is generated), and an impermeable cover.
Site remediation
Treatment of a contaminated site by removing contaminated solids or liquids or treating them on-site.
Source separation
Setting aside of compostable and recyclable materials from the waste stream before they are collected with other MSW, to facilitate reuse,
recycling, and composting.
Waste management hierarchy
A ranking of waste management operations according to their environmental or energy benefits. The purpose of the waste management
hierarchy is to make waste management practices as environmentally sound as possible.
Waste-to-energy (WTE) plant
A facility that uses solid waste materials (processed or raw) to produce energy. WTE plants include incinerators that produce steam for
district heating or industrial use, or that generate electricity; they also include facilities that convert landfill gas to electricity.
Worm culture
A relatively cool, aerobic composting process that uses worms and microorganisms. Also known as venniculture.

Extracted by Abhishikta Roy
Executive – Knowledge Management
Development Alternatives, New Delhi

aroy@devalt.org

(Source: http://www.gdrc.org/uem/waste/swm-glossary.html)

Contd. on page 8
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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.”

The World Toilet Summit 2007 (WTS
2007) was organized by the
Sulabh International Social Service
Organization in collaboration with
the World Toilet Organization from
31st October to 3rd November, 2007
in New Delhi, India. The theme of
the summit was Toilets for All.
The participants discussed about
the issues and showcased
technologies and products
pertaining to the theme. Action plans
were also concretized for 2008,
which has been declared as the
International Year of Sanitation
by the United Nations General
Assembly.

Contd. from page 7

approach for Infrastructure would be
devised for the development. Initiatives
by micro and small scale entrepreneurs
would be encouraged for decentralized
power generation, water treatment and
waste treatment and disposal.

• Capacity building of all stakeholders in
a mission mode would form an integral
part of the housing and habitat policy –
especially ones that promote eco-
friendly construction and operating
systems.

• Government would take an active lead
in promoting and using building
materials and components based on
local agricultural residues and industrial
waste such as stone dust, fly ash and
red mud, locally produced in a
decentralized manner by small and
micro-scale entrepreneurs.

• An information centre for disseminating
information related to habitat
development would be set up at the
village level in conjunction with the
ongoing programme of Rural Resource
Centre. Complete information related to
local building codes and norms
especially in relation to sustainable
building and safe construction as well
as laws, rules and policies would be
made available to the Village Panchayat,
in the local language.

It is  hoped that this proposal for the
National Rural Housing and Habitat
Policy for India – 2007’ will provide the
Government with valuable insights into
rural India’s vision of its habitat and help
national policy makers in developing an
effective National Rural Housing and
Habitat Policy.

basin –South Asia Team
basin@devalt.org

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 sus-
tainable 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.


