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Defining the Challenge 
As much as 89% of Nepal’s population relies on on-site sanitation. This means that 
2,925 cubic meters of fecal sludge per day are ineffectively contained underground 
within household premises, informally emptied and transported, and disposed of without 
treatment in the nearby rivers or marginal lands. These unsafe sanitation practices 
lead to severe risks to public health and the environment. Rapid urban growth, coupled 
with limited federal sewered sanitation programs, poses a significant challenge for 
municipalities to strategize ways and means to secure safe sanitation services for their 
citizens—a new responsibility. The way forward is to clearly articulate fecal sludge 
management (FSM) in federal and local water and sanitation legislation and policy, back 
it up with visible programs and budget, operationalize public–private partnerships based 
on workable service and business models, and put into place a dedicated institutional 
arrangement to manage and regulate FSM services owned by municipalities and respected 
by citizens. The nascent municipalities cannot perform all these on their own. They 
require federal policy and regulatory guidance, additional and innovative financing, and 
technical assistance to strengthen their institutional, technical, and operational capacity 
for effective implementation and scaling up FSM in their quest for safe and inclusive 
sanitation services. 
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What happens to human waste outside homes? 

According to a multiple indicator cluster survey report (Central Bureau of Statistics 2020), 
wastewater from 11% of homes in Nepal is transported away by sewers, which could be either 
connected to a treatment plant or discharging untreated wastewater. Across the seven provinces of 
Nepal, sewered sanitation is somewhat prominent only in Bagmati Province where Kathmandu—
the capital of Nepal—is located. Fecal sludge from on-site sanitation systems of 89% of homes—a 
big number—continues to be indiscriminately dumped into nearby rivers and lowlands without 
any treatment, leading to severe risks to public health and the environment (see Box 1).

Figures 1 and 2 depict the state of sanitation in Nepal, but hidden behind these numbers are the 
underlying barriers that deprive millions of people of safe sanitation services. Not only have failure 
to prioritize the management of safe sanitation services outside homes and institutions and policy 
practice fissures on wastewater management resulted in underestimation of the sanitation crisis, 
but these shortfalls have also proven costly to public health, the environment, and the economy.  

Box 1: Bishnumati River Then and Now
As schoolchildren in 1975, we used to swim in the Bishnumati, a perennial river flowing through the 
heart of the capital city of Kathmandu. The river was cleaner, greener, and faster flowing (Photo 1). 
In between our swimming breaks, eating cucumbers and radishes cleaned by the farmers along the 
riverbanks was a regular habit—no hesitation whatsoever. That was then. With the population growth 
and haphazard urbanization in Kathmandu Valley, this river has now been turned into an open and filthy 
sewer contaminated by, among other pollutants, fecal sludge (Photo 2). We wish we could travel back 
in time.

Photo 1 and Photo 2: Bishnumati River at Dallu in 1975 (left) and 2021 (right)

Photo 1: Sonia Awale/The Nepali Times. Photo 2: Sanjaya Adhikary.
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Figure 1: Sanitation Type of Households in Nepal

Source: MICS (2019).
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Figure 2: Sanitation Type of Households in Nepal by Province

Source: MICS (2019).
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The Joint Monitoring Report (WHO and UNICEF 2021) reports that safe sanitation services have 
reached 49%, but credible information on safely managed sanitation services across the sanitation 
service chain in Nepal is unavailable (see Figure 3). With less than 10 years left for realizing the 
Sustainable Development Goal (SDG) 6.2 targets, the rate of progress on safe sanitation services 
needs significant acceleration.

A predominantly rural country until 2011 (National Planning Commission 2011), Nepal now 
houses 62% of its population in urban locations in 293 municipalities (Ministry of Finance 2019), 
as shown in Figure 4. Urban growth outpaced access to sanitation services as sewerage and septic 
tank connections lag far behind even where piped water networks exist. Municipalities struggle to 
cope with water stress due to unplanned urbanization. Water stress is likely to worsen as climate 
change progresses, further exacerbating the risk of contamination. The coronavirus (COVID-19) 
pandemic has not only reinforced the need for availability of safe water and sanitation services, but 
also underscored the urgency for investing more in safeguarding public health and the economy 
from future pandemics. With unprecedented levels of public investment in health to combat the 
pandemic, Nepal is now uniquely positioned to rapidly expand and deepen safe sanitation services. 

Figure 3: Understanding Safely Managed Sanitation Services

X = not available.
Source: Analysis based on MICS (2019).

29
 m

illi
on

 p
op

ul
at

io
n

Collection  Emptying Transport Treatment Disposal/
End Use 

11% sewer   
X% not sent to 

treatment

X% treated 

X% untreated 

X% safely 
managed 

fecal sludge 

89% non-sewered 
pits, holding/
septic tanks   

15%
emptied

X% sent to 
treatment   

X% not sent to 
treatment   

X% treated 

X% untreated 

X% unsafely 
managed 

fecal sludge to: 
• rivers
• lakes
• farms
• low areas

2% sent to 
treatment

85% not
emptied



In Pursuit of Safe Sanitation Services: Governing Fecal Sludge Management in Nepal

5

The prosperity of any city may be measured by its geographical size and population, economic 
vibrancy, revenue generation, and modern infrastructure, but without proper handling, 
management, and disposal of sanitary waste, the city lives with an ugly scar. Management of human 
waste is a powerful indicator to measure human development as it demonstrates the sensitiveness 
of the city and its inhabitants toward human health and care for the natural environment (Sharma 
and Adhikary 2017).

Enabling Sanitation Environment
Legal, Policy, and Regulatory Framework 

With the enactment of Nepal’s new Constitution in 2015, the water and sanitation sector is in 
transition. Citizens’ access to safe water and sanitation services and the right to live in a healthy 
and clean environment are fundamental human rights in the Constitution. Securing progress on 
these fundamental rights is the responsibility of the state, which has demanded shifts in legislative, 
policy making, and institutional settings. Figure 5 summarizes an enabling sanitation environment.

Figure 4: Urban Population Growth

Source: Economic Survey, Ministry of Finance (2019).
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Rights come with responsibility, which in the case of sanitation must be taken as the responsibility 
of every citizen, every municipality, and the entire country to adopt and practice safe measures 
to assimilate human waste back to nature in a way which does no harm to the human friendly 
ecosystem. Creating citizen awareness of constitutional rights to sanitation and inculcating 
responsibility must move in tandem, with one complementing the other.

In response to constitutional provision of the right to safe sanitation, key developments include: 

•	 A water supply and sanitation bill, tabled in the Parliament, includes fecal sludge as an 
integral part of wastewater management. Notable features include licensing for service 
providers, wastewater testing and compliance monitoring, regulation, enforcement and 
penalty, public–private partnerships, and ambient quality of rivers and lakes.

•	 A new water supply and sanitation policy draft features proper collection, treatment, and 
discharge of fecal sludge in low-density areas.

Figure 5: Enabling Framework on Sanitation

CWIS = citywide inclusive sanitation, IMIS = Integrated Municipal Information System, WASH = water, 
sanitation, and hygiene.
Source: Adapted by authors from WHO (2019).
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Institutional Arrangement

With the 2015 restructuring of the state establishing governance structures at the federal level as 
well as in 7 provinces and 753 municipalities, the water and sanitation sector has been undergoing 
a process of reorganization and shifts in terms of programming, management, and service delivery. 
The new Constitution of Nepal (2015) establishes water and sanitation as a concurrent function 
between these three governance levels based on level of jurisdiction. 

The primary responsibility for local sanitation services lies with the municipalities, governed by 
the Local Government Operation Act (2017). While the federal Ministry of Water Supply is trying 
to bring out responsibility thresholds for the three governance levels to minimize competition 
over authority, it will be some time before seamless transition becomes rooted in the governance, 
management, and administration of water and sanitation services at the respective levels. 

Sanitation Targets

The government’s SDG 6.2 target is to increase households with toilets connected to sewer 
systems  and fecal sludge management (FSM) to 90% (2030) from 30% (2015) (National Planning 
Commission 2017). 

In practice, wastewater management and treatment is in its infancy stage; very few systems have 
been constructed and even fewer are being successfully operated. Box 2 gives the case of the 
Kathmandu Valley Wastewater Project.

Box 2: Wastewater Treatment Management under Performance-Based Contract  
in Kathmandu—A Way for the Future
The once abundantly flowing and clean rivers of Kathmandu Valley started showing signs of rapid 
depletion in water volume and quality in the early 1990s. The Bagmati Basin Water Management 
Strategy and Investment Program aimed to restore the river to an environmentally safe condition for 
all users, including riverine life, and to enhance the historic and cultural endowments along the water 
course. The government’s efforts to reclaim the water quality of the Bagmati River over the years met 
with limited success as the pond systems of Dhobighat (Kathmandu), Kodku (Lalitpur), and Sallaghari 
(Bhaktapur), which were designated to treat the wastewater in Kathmandu Valley, were only partially 
functioning. Sewerage systems were laid arbitrarily by municipal ward authorities within their respective 
boundaries, passing the wastewater problem to downstream communities and ultimately to the river 
system without any provision for treatment before discharge. Lack of regulatory systems and public 
awareness prompted households to connect their domestic sewage to surface drainage systems, which 
discharged into the rivers. 

FSM has been included for the first time in policy and targets, meaning that the government recognizes 
it as one of the key approaches to improving safely managed sanitation services. The government has 
also set a target for 380 million liters/day of wastewater to be treated before being discharged and 
60,000 cubic meters/year of fecal sludge to be managed by 2025 (Government of Nepal 2020b). 

continued on next page
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The government then conceived and started to implement the Bagmati Area Sewerage Project under the 
newly formed High Powered Committee for Integrated Development of the Bagmati Civilization in 1995. 
The main task was to construct a wastewater treatment plant with a capacity of 16.2 million liters per 
day (MLD). The plant met with little success, mainly because of the inadequate capacity of the aerators 
(which was aggravated by the erratic power supply) and also due to a combination of technical and 
operational issues. No user charges were levied as the plant depended entirely on government allocated 
budget to support its operations. Retention of skilled technical staff was an issue owing to high turnover 
caused by the lack of proper recognition and incentives.

Realizing the weak capacity in wastewater management in Kathmandu Valley, the Government of Nepal 
with Asian Development Bank loan assistance started the implementation of the Kathmandu Valley 
Wastewater Management Project (ADB Loan 3000-NEP), through which substantial work is being 
undertaken to upgrade the interceptor and collector lengths and treatment capacity. The Guheshwori 
Sewage Treatment Plant (Photo 3) was expanded and rehabilitated by adding another unit of 16.2 MLD 
capacity, bringing total plant capacity to 34.2 MLD. Despite difficulties, the plant was successfully 
completed and began operating in October 2020. An activated sludge process is used to biologically treat 
the wastewater with additional pretreatment units to disinfect the effluent before finally discharging it 
into the river. The sludge is dewatered, digested, and sent to drying beds. The plant is also designed to 
generate more than 300 kilowatt hours of energy, which is half the energy requirement to run the plant 
on an annual basis. 

Photo 3: Guheshwori Sewage Treatment Plant

Photo by Surat Bam

Box 2 continued

continued on next page
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Photo by Reetu Rajbhandari

Box 2 continued

With the early success in the plant construction and operation, contracts under similar models and 
arrangements have also been awarded to SafBon Water Service (Holding), Shanghai, People’s Republic 
of China, to upgrade the nonfunctional wastewater treatment plants in Dhobighat, Kodku, and Sallaghari.

Having professional management and a dedicated operation and maintenance system is the key to 
providing good design and construction quality to run a successful wastewater system. An outsourced 
management model with well-defined and monitorable performance indicators is one of the best 
management models toward achieving this objective. Financially viable projects for the private sector to 
engage under build-transfer (BT); build-operate-transfer (BOT); build-own-operate-transfer (BOOT); 
annuity; and other innovative models can be further explored. 

Sources: KUKL-PID (2019) and discussion with project officials; Ministry of Housing and Physical Planning; 
IUCN, Stanley International (Canada), Matt-McDonald (UK), and East Consult (Nepal) (1994).

Fecal Sludge Management Practice Overview

Nepal’s first FSM project, a treatment plant, was built in Teku Transfer Station, Kathmandu, in 
1998 with the technical support from the Environment and Public Health Organization (ENPHO), 
a nongovernment organization. The second treatment plant was constructed in Pokhara city in 
2000 to treat landfill leachate and fecal sludge. The first plant ran for a couple of years before 
becoming dysfunctional. While some research was carried out in between, it was not until 2015 
when the sector drew attention from the ENPHO demonstration FSM pilot treatment plant in 
Lubhu, Mahalaxmi Municipality (see Photo 4) and two FSM projects in eastern Nepal (see cover 
photo) implemented by the Department of Water Supply and Sewerage Management with support 
from the Asian Development Bank. 

Photo 4: Lubhu Fecal Sludge Treatment Plant 
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Since then, a limited number of isolated project-based FSM attempts have been made. The 
existing FSM projects operate sub-optimally due to interconnected issues such as low incoming 
loads, unavailability of formal emptying services and unregulated services, high upfront and regular 
operation and maintenance costs, and inadequate technical capacity to design, operate, and 
maintain services.

Notwithstanding these limited initiatives, FSM is still in a nascent stage of development in 
rapidly growing municipalities. At the sector level, little has been done to systematically address 
the challenge of emptying, transporting, treating, and disposing and/or reusing of the growing 
amounts of fecal sludge from on-site sanitation systems. While the social momentum around basic 
sanitation that led to the declaration of Nepal being an open-defecation-free country in 2019 was 
a success, the shortcoming was that the sector was carried away with this campaign for far too long 
without an end in mind. 

The FSM Institutional and Regulatory Framework was issued in 2017 to clarify the role of local 
governments to aid in planning and regulation, and Nepal’s Fifteenth Plan (2019–2023) (National 
Planning Commission 2020) articulates working strategies on FSM. However, the majority of 
Nepal’s 753 municipalities have yet to invest in viable sanitation solutions. Financing arrangement 
for FSM remains undefined as there is no clear sector policy that articulates funding along the 
sanitation service chain. The absence of public awareness programs and regulation across the 
sanitation service chain further compound the list of challenges. 

Addressing the Challenges: Here’s How
Imagine a “cleaner and greener Nepal” where every citizen lives, works, and plays in a healthy 
environment as enshrined in the new Constitution. A Nepal where rivers run faster and cleaner, 
water bodies are rich with aquatic life, and ample clean water is available for human consumption 
and use. This vision will be realized if every citizen uses functional toilets and the toilets are 
connected to an effective sanitation service chain before safely disposing of the human waste, 
thus protecting public health and preventing environmental pollution. 

Access to safe sanitation services is a fundamental constitutional right and is also an integral part 
of the government’s commitment to SDG 6. There is, however, an inadequate understanding in 
terms of what it means and what it takes to realize safely managed sanitation services in effective 
ways. Only fully responsible and aware authorities and citizens can work together to change the 
face of their cities and towns to make them cleaner, safer, and more livable by proper management 
of their human waste. 

Safe sanitation needs to be defined as an essential public service—it is primarily the government’s 
responsibility. Good governance in sanitation begins with leadership that prioritizes and champions 
safe sanitation. As demonstrated by the successful Swachh Bharat Mission in India, this can come 
from the highest level of government ready to assume the challenge of driving transformative 
changes and infusing innovative approaches. The federal, provincial, and municipal governments 
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must have a clear vision, policy, plan, and targets. They must fund and implement them by 
catalyzing public engagement for collectively delivering a shared vision of safe sanitation services. 

Based on practical experience, this section describes the five critical challenges in FSM: demand; 
policy, institutions, and regulation; service and business model; treatment and technology; and 
funding. The strategies presented can be seen as pointers for instituting improvements in FSM 
policy, programming, and practices. 

Demand

Untapped Fecal Sludge Management Market 
Nepal generates an estimated 2,925 cubic meters per day of fecal sludge (Environment and Public 
Health Organization 2020). With only 11% of the population connected to sewered networks and 
with limited wastewater programs underway, the market for FSM will further grow in the rapidly 
urbanizing landscape. Even if sewered sanitation services pick up speed, the populations in semi-
urban areas and the outskirts of cities will continue to depend on FSM. 

Generating demand for FSM itself is a challenge. First, municipalities and communities have little 
clue how much human waste is generated within their boundaries, how much of it is captured, and 
how much of it is safely or unsafely managed and discharged. Second, informal sludge emptiers 
have low social recognition; they face operational hassles including being stopped by the traffic 
police. Third, given the lack of dedicated FSM programs, service providers are doubtful on the 
potential for expansion and business profit. 

Stimulating Evidence-Based Demand
Unsafe sanitation harms public health, social and economic development, and tourism. As many of 
the municipalities are new, they are handicapped by a lack of information and knowledge to create 
sustainable demand for safe sanitation services.

One of the effective ways to promote demand is by better understanding safe management 
services across the sanitation service chain, e.g., municipality-wide excreta-flow diagrams based 
on real time information. As Figure 3 showed, not all that goes into each chain is treated and can be 
termed safe. The following kind of uniform understanding by all stakeholders can help: 

•	 Identify action points at the federal, provincial, and municipal governance levels for 
planning, budgeting, and regulation across the sanitation chain.

•	 Raise the profile of FSM service providers, which can attract them to the market while also 
mainstreaming them in sanitation service provision. 

Fecal Sludge Management Champions Are Instrumental for Igniting  
Transformation
Politicians and planners are typically guided by sanitation interventions through sewered networks 
as they see little political advantage from FSM. Credible champions who come from different  
walks of life and have a public voice and network lend credibility and can trigger transformative 
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changes in policy and programming in support of safe sanitation services. However, the need for 
advocacy to be evidence-based and to use innovative solutions is greater than ever before. 

A media campaign, with its critical voice and outreach, can play a significant role in dissemination 
and raising awareness. When backed by ground reality and empirical evidence, it can also influence 
public opinion and improve sanitation policy and practices both at the demand and supply side of 
governance.

Policy, Institutions, and Regulation

Fecal Sludge Management Is Under-Articulated in National Water and 
Sanitation Legislation and Policy 
Beyond sewered areas, safe sanitation services are also a fundamental human right, but these 
services continue to be delivered largely by informal and unregulated private actors (Schrecongost 
et al. 2020). FSM is invisible in Nepal’s first water and sanitation bill as it is lumped in with 
wastewater. Nepal’s Fifteenth Plan includes FSM as an approach for areas with low population 
density but lacks a strategic outlook. Annual water and sanitation programs fall short of allocation 
to specific plans and budgets for FSM. The nonbinding Institutional and Regulatory Framework for 
FSM prepared in 2017 is outdated given the changed governance landscape. 

In the absence of federal policy and associated guidance, municipalities too are in a state of 
ambiguity as to how to infuse FSM into their programs and budgets primarily due to the lack of 
knowledge, tools and approaches, financing, and implementation. Legal and policy provisions in 
sanitation must clearly articulate municipality-wide inclusive sanitation approaches, resource 
management, accountability, and responsibility. Transitioning to municipality-wide inclusive 
sanitation from the hitherto sewer-focused sanitation will certainly require modifications in both 
sanitation planning and behavior across a range of stakeholders. 

Dedicated federal FSM programs across the nation, like the one under the Swachh Bharat Mission 
in India, can be a key driver for gradual expansion and scaling up. Such a measure would prompt 
municipalities to develop and implement their own local FSM initiatives. The federal government 
can provide policy guidance and technical support to the municipalities and provide additional 
conditional grants to the municipalities based on their priorities on safe sanitation services. 

Strengthening Municipal Institutional, Technical, and Operational Capacity 
Management of local sanitation services is a new responsibility entrusted to the municipalities in 
2017, but they are constrained by inadequate institutional, technical, management, and finance 
capacity to effectively plan and manage FSM. 

Municipalities must integrate into their organogram a dedicated institutional arrangement, e.g., a 
sanitation cell. Such a sanitation cell must be equipped with trained and skilled staff with access 
to operating tools and techniques and adequate financial resources. As the municipalities are 
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new, adequate time is needed to change internal structures and processes to align and embed 
responsibilities for safe sanitation. 

The local level must be the locus for capacity development—both for service provision and 
regulation. At least in the beginning stage, municipalities mostly depend on the federal sector 
agency for technical assistance in planning, design, and financing for infrastructure and hands-on 
support. A smart sanitation information and communication system can be a good tool for ensuring 
sludge discharge at the designated treatment plants, monitoring emptying and transportation 
while also enhancing operational efficiency and regulation of sanitation services. 

Regulation, Grounded in Legislation and Policy, Is Essential
While some guidelines and standards on sanitation are available and a few are under development 
(as Figure 5 showed), these are typically self-standing without policy and legal grounding. This has 
resulted in the presence of informal free riders in the sludge emptying and transportation business. 
Municipalities and residents are left with no options other than to seek and obtain services from 
the informal service providers. In practice, treatment systems are without standards to follow. 

It is essential to have FSM regulations that are embedded in sanitation policies and acts for safely 
containing, emptying, transporting, and treating human waste and for preventing septic tanks from 
contaminating water sources (Magawa et al. 2020). A national guideline on municipality-wide 
sanitation service outcomes, FSM service quality, and standards would enable municipalities to 
better understand the intricacies of regulation and the level of requirements in each sanitation 
service chain. 

Box 4: Responsive State, Conscious Citizens
Regulation works if, and only if, the cost of the penalty for noncompliance outweighs the immediate 
benefits that may be accrued otherwise. For regulation to work requires enacting a multitude of 
nationwide public sanitation campaigns appealing to citizens to do their part. Once described by the 
New York Times as a place “so clean that bubble gum is a controlled substance,” Singapore is the 
country to look up to when it comes to regulation in action. “Keeping the community clean requires 
people conscious of their responsibilities,” said Prime Minister Lee Kuan Yew at the 1968 inauguration 
of Keep Singapore Clean. Singapore’s government usually resorts to financial disincentives for activities 
that generate costs for society. 

Source: Mustafa (2021).

Municipalities can enact local FSM regulation and demonstrate political will, through clear action 
plans and budgets, to incrementally transform unsafe practices with safe and regulated services. 
Community engagement and participation by the service providers and related sectors such as 
education, health, and environment are essential in the development of FSM regulation to ensure 
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uniform understanding of its transparent rollout and compliance requirements. Mahalaxmi 
Municipality in Kathmandu Valley enacting FSM bylaws (Mahalaxmi Municipality 2020) based on 
participatory consultation appears to be a good step in the right direction. 

Service and Business Model

Major Bottleneck Is the Poor Quality of Septic Tanks
In non-sewered areas, poor quality of septic tanks is one of the major impediments to efficient 
FSM service delivery. Standardization in septic tanks is yet to be applied in practice largely due 
to inadequate technical knowledge and nonexistent regulation. The municipality must make 
standard septic tanks a requirement for new house construction permits. Market potential for  
the FSM services is significantly increased when septic tanks are constructed and emptied as 
designed. When enforced through municipal regulation, standard septic tanks also contribute to 
financial and sustainability benefits to service providers and septic tank owners.

Building the capacity of municipal engineers, designers and builders, and masons to plan, design, 
construct, supervise, and certify acceptable construction of septic tanks is crucial because these 
experts will be needed during construction and for new house completion certificates to be issued. 

Formalized Public–Private Partnership Is Long Overdue
An improved FSM service means adopting a public service approach where infrastructure, 
technology, operations, and services are interwoven (Blackett and Hawkins 2017). Such an 
approach results in easier and faster access to service providers, contributes to citywide sanitation 
services (including the ability to access hard-to-reach containments), and improves occupational 
health and safety. As global experience shows, the private sector is better placed than the public 
sector to deliver FSM services due to the private sector’s ability to commercialize, innovate, and 
improve efficiency while also being responsive and accountable to clients’ needs. 

Each municipality must embrace at least one designated and licensed local operator. With growing 
informal service providers, it has become necessary to have a licensing arrangement that will provide 
a window for regulation of the emptying and transport of fecal sludge. Such an arrangement would 
not only create a legal space where service providers can operate and expand their businesses, 
but also would confer improved social recognition to them. Renewal of the license must be linked 
to performance and quality of service provided, which would require municipalities to establish a 
user-friendly sanitation information and monitoring system. 

The underlying principle to ensure financially sustainable FSM is to set the service charge at a level 
that meets at least the operating and maintenance costs while also considering affordability by the 
poor and disadvantaged.
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Treatment and Technology

Identifying Suitable Land to Construct Treatment Plants Is a Key Challenge
Finding and agreeing to an appropriate location for the construction of treatment plants poses a 
serious challenge to the municipalities. Factors that inhibit the optimum siting of treatment plants 
include community opposition to using nearby land especially due to real or perceived odor and 
nuisance issues, lack of support by the forest and other land holding agencies, and the general 
belief that land and water bodies will be polluted by the treatment plant discharges. In a rapidly 
urbanizing environment, land brings in good economic returns, another challenge to factor in. 

Municipalities must therefore identify and set aside ideal sites for the treatment plants with a 
futuristic vision early on. They can also explore a cooperative and coordinated approach with 
adjoining municipalities to identify such locations for common purposes such as co-treatment or 
integration with solid waste.

Human Capital to Plan and Design Treatment Systems Is in Short Supply 
Sole concentration on sewered sanitation in wastewater programs has resulted in pervasive 
neglect of appropriate fecal sludge treatment technologies and reuse options. Given continued 
dependence of on-site sanitation systems in the foreseeable future, more skilled human resource 
and academic courses are needed to contribute to the realization of FSM targets in Nepal. 

Efficient Functioning of Sludge Treatment Requires Continuous Improvement 
between Design, Operation, and Monitoring
The fecal sludge treatment plants (FSTPs) will need to be planned with improved designs and 
safe operational requirements including consideration for modular design looking at the parallel 
streams to cater to future demand. The FSTPs can also move from conventional natural based to 
mechanized treatment including dewatering technologies, drawing from successful examples from 
similar working conditions elsewhere. 

Where the federal government and/or municipalities are planning for sewage treatment plants 
and options for establishment of a standalone FSTP elsewhere are limited, the use of operational 
sewage treatment plants can be considered for the co-location and/or co-treatment of sludge. 
Depending on operational capacity and land availability, a solid-liquid separation facility may be 
established, whereby the liquid fraction could be co-treated with sewage while the solid fraction 
could undergo further treatment at a FSTP.

As municipalities are increasingly facing multiple environmental problems of solid waste and 
fecal sludge and given that an FSTP alone does not produce significant biosolids, the concept of  
co-composting fecal sludge with municipal organic waste could be a strategic solution to tackle both 
problems. This would require federal guidelines, reorientation in design and operationalization, 
and a few pragmatic models for demonstration and scaling up.
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Training and/or standard operating procedures alone are inadequate. FSTP operators need 
intensive on-the-job training and practical exposure to successful practices for enhancing their 
capacity and skills. Operations will need systematic monitoring against performance benchmarks 
and compliance requirements. 

Funding

Public Financing to Safe Sanitation Services Is Negligible Compared to Water 
Water receives the bulk of water and sanitation budget allocation. Standalone wastewater programs 
are budgeted at 12% in the Ministry of Water Supply’s current annual budget (Government of 
Nepal, Ministry of Finance 2020b). It is only lately that the need for safe sanitation services has 
been realized, especially after the declaration of Nepal as an open-defecation-free country in 
2019. Dedicated FSM programs and investments are hard to find; within wastewater, investments 
are heavily skewed toward sewered networks, connecting households only in urban centers. 

In non-sewered areas, on-site sanitation systems are fully self-funded by house owners 
themselves—from constructing septic tanks to paying emptying and transportation service charges 
and, in some cases, together with municipalities, contributing to shared FSTP construction costs. 
This is unfair to the 89% of households that rely on on-site sanitation services and will continue 
to do so in the foreseeable future. Exclusion from, and deprivation of, the right to safe sanitation 
services fuels conflict in society (Adhikary 2003). 

Scant public funding in FSM, where provided, has largely gone into the treatment component 
without due attention to other parts of the sanitation service chain such as containment, emptying 
and transportation services, regulation, demand, and community support services. This must 
change. 

Fecal Sludge Management Needs Dedicated Public Funding
There should be equitable distribution of public resources for safe sanitation. Arguments for 
public financing of FSM services, usually at a much lower cost per capita in comparison to sewered 
sanitation (Weitz, Kumar, and Raman 2016), are gaining momentum in developing countries. Such 
an arrangement would require earnest preparedness for advancing citywide inclusive sanitation 
plans and sound diplomacy to attract financing from development partners. A country’s targets 
for safe sanitation services can be achieved only when both sewered and non-sewered sanitation 
programs are adequately programmed, funded, and implemented with the same rigor to incentivize 
transformation.

Based on the two decades of experience Town Development Fund has in water and sanitation 
services, this institution can be an additional avenue for leveraging financing for FSM where it 
can provide loans to municipalities under environmental improvement. Additionally, exploring 
financing from private banks for innovative environmental projects such as FSM may attract 
investment by financial institutions that want to expand their corporate social responsibility. 
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Several financing models based on public–private partnership approaches can be tested with 
viability gap funding or under annuity models. These have been applied successfully in the 
region, e.g., in the town of Wai in Maharashtra, India. A carefully tailored and negotiated financial 
arrangement can be explored by interested municipalities.

Summary
Nepal needs to act immediately by improving demand; improving policy, institutions, and regulation; 
developing locally suited service and business models; discovering a range of technologies for 
treatment and reuse; and exploring financing to ensure toilets are connected to systems that 
will treat and safely dispose of human waste to protect public health and prevent environmental 
pollution.

An effective FSM strategy is one in which the following components are intertwined, as depicted 
in Figure 6.

•	 Better understanding implications of unsafe sanitation for public health, and promoting 
demand for safe fecal sludge management to contribute to a safer and cleaner living 
environment; 

•	 Articulating a shared vision backed up by a well formulated plan owned by stakeholders 
and respected by citizens, and putting into place a dedicated responsibility and budget to 
manage, operate, and regulate safe sanitation services; 

•	 Finding suitable land for the treatment early on considering the present and future 
requirements in harmony with the natural ecosystem and social fabric; 

Figure 6: Key Components for Sustained Fecal Sludge Management

Source: Authors.
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•	 Improving institutional, technical, operational, and regulatory capacity in the municipal 
administration to effectively plan, implement, and continuously maintain safe sanitation 
services;

•	 Exploring suitable financing models to leverage domestic, private, and municipal funding; 
and

•	 Adopting a viable service and business model to finance infrastructure and operate 
services. 

The loop of sustainable FSM may be represented by clearly defined objectives in the quadrants of 
policy, plan, action, and service, as shown in Figure 7.

Figure 7: Intrinsic Linkages between Policy, Plan, Action, and Service

PPP = public–private partnership.
Source: Authors.
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Safe sanitation services are essential to make municipalities healthy and livable. With less than 
10 years remaining to realize the SDGs, Nepal must swiftly address the current state of unsafe 
sanitation. This calls for unrelenting political will, a robust and coordinated policy enabling 
environment, and renewed citizen engagement at the local, provincial, and federal levels of 
governance in pursuit of safe sanitation services.
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Study Questions 
1. How can the lessons learned from Nepal be applied to delivering safe sanitation services in 

other developing countries?
2. What are the triggers for integrating fecal sludge management as a citywide public service 

approach in national water and sanitation policy, legislation, and resource allocation?
3. In the context of COVID-19, what will be the challenges to applying fecal sludge management 

services in Nepal and other developing countries?
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