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Before the launch of the Swachh Bharat Abhiyan (Clean India Mission), access to
sanitation in India was severely limited, with over 600 million people, nearly half the
population, lacking access to toilets, particularly in rural areas. Open defecation was
widespread, contributing to significant public health risks, environmental
degradation, and water contamination. The challenge was twofold: a critical
shortage of sanitation infrastructure (“hardware”) and the need for sustained
behavioral change (“software”) to shift long-standing practices. Women were
disproportionately affected, facing risks to their safety, dignity, and health. The
absence of safe sanitation also led to widespread waterborne diseases, with
particularly severe effects on children.

In response, solutions such as the bioloo (bio-toilet) have provided an affordable,
decentralized sanitation option. Using a multichambered bio-digester and bacterial
culture, the system converts fecal waste into reusable water and biogas, offering a
hygienic, easy-to-install, and low-maintenance alternative for areas with limited
infrastructure.
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LESSONS 
LEARNED

IMPACT &
INSIGHTS

Open defecation has decreased, leading to
improved community health and cleaner
environments.
Safety, dignity, and well-being for women have
been enhanced through access to secure sanitation
facilities.
Bio-toilets produce colorless, odorless, non-
flammable biogas (suitable for cooking and heating
in larger systems) and clear, odorless, nutrient-rich
water that can be reused for gardening and
irrigation.

Over 30,000 bioloos hve been installed to date. A key
lesson learned is that scaling sanitation solutions
requires time, persistence, and adaptability to evolving
social norms. The project demonstrated that sustained
engagement grounded in patience, perseverance, and
long-term commitment is essential to building trust and
driving adoption. Over time, this steady approach
enabled the successful deployment of thousands of
bioloos across diverse user groups in India.
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CHALLENGES FACED
Many communities were unfamiliar with enclosed
sanitation systems and hesitant to shift from open
defecation, requiring extensive outreach and
storytelling to communicate the benefits. At the same
time, bioloos were more expensive than commonly
used pit latrines, creating cost-related resistance. The
team addressed this by emphasizing long-term value,
including reduced maintenance, no need for tank
emptying, and the ability to reuse treated water,
gradually building user acceptance.

Bio-digester technology provides a scalable, cost-
effective solution to tackle water pollution and health

risks from open defecation, while producing safe, odorless
effluent that can be reused for gardening and irrigation.

TECHNOLOGIES & SOLUTIONS  USED
The solution uses bio-digester technology to treat
human waste at the source through a consortium of
anaerobic bacteria capable of operating across a wide
temperature range (-5° C to 50° C). These bacteria
convert organic waste into water, methane, and carbon
dioxide while inactivating pathogens responsible for
waterborne diseases. The bio-digester tanks provide
controlled anaerobic conditions for bio-methanation
and can be customized to meet user needs, offering a
flexible, “zero discharge” sanitation solution.
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