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Executive Summary 

Introduction 

For the last 13 years, the Government of Bangladesh (GOB) and the World Bank have 

worked together to roll out a BOT model for rural piped water supply in the country.  But the 

results of this collaboration have been disappointing. While the rationale for the PPP model 

was appropriate and warranted, except for a handful of schemes the model has generally not 

worked as expected, and efforts to scale up its use across large regions of the country have not 

been successful.  This paper examines what occurred over the life of these projects, what 

lessons can be learned from this experience, and how these lessons should be used to guide 

the future interventions in respect of the provision of rural water supply in Bangladesh. 

Background 

The BOT model was originally employed as a way to deal with the widespread arsenic 

contamination of groundwater discovered in several locations across Bangladesh in the early 

1990s.  It was thought that a private operator model could cope with the costs and technical 

issues associated with the need to construct and operate the deep tubewells and piped 

distribution systems that could provide safe water to rural households.  

Prior to the discovery of arsenic, most rural water supply schemes had been undertaken by 

communities with limited roles for government.  The BOT model was seen as a mechanism 

to address the arsenic issue.  It involved a limited role for government while expediting 

delivery through an enhanced role for the private sector. Given the limited success of 

community management models in rural water supply at that time, the BOT approach 

appeared to be perhaps the best option for mitigating the impact of arsenic at scale.    

After a 2003 WSP willingness-to-pay (WTP) study found that customers might be willing 

and able to pay for such services if safe water could be delivered, two WB-supported projects 

tested a BOT design that covered capital costs with 40% private equity contributions, 10% 

community contributions, and 50% OBA subsidies.  User tariffs were expected to fully cover 

O&M costs and allow private operators to recover their investments in 15 years.  These 

projects were the Bangladesh Arsenic Mitigation Water Supply Project (BAMWSP), from 

1998-2006, and the Social Investment Program Project (SIPP-1), from 2003-2007. 

Because arsenic contamination affected huge areas of the country, the real value of the model 

was expected to be its capacity for scaling up service delivery.  Two larger Bank-funded 

projects attempted to use the model in setting up hundreds of private operator schemes.  

These projects were the Bangladesh Water Supply Program Project (BWSPP), from 2005-

2009, and the Bangladesh rural Water Supply and Sanitation Project (BRWSSP), from 

20012-2017.  Both projects carried out a variety of activities in the water sector beyond piped 

water supply which did deliver improved services.  These have included efforts to improve 

non-piped water systems.  But the efforts to roll out the BOT model in support of piped water 

supply were less successful, leading to significant funding and target reductions after mid-

term project reviews (MTRs).  BWSPP reduced its BOT target from 300 schemes to 21.  And 

while BRWSSP is still being implemented, after the MTR the BOT target was reduced from 

125 schemes to 35.   
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A 2015 WSP monitoring report on the 21 schemes set up under BWSSP found ten to be non-

functioning or badly mismanaged, and only four of the functioning schemes with any 

likelihood of recovering private investment by the end of their contract terms.  

Conclusions 

This review leads to three important questions. The first is what do we know now as a result 

of the experiences in utilizing the BOT model for the provision of safe water in rural areas in 

Bangladesh? In other words, what are the important lessons learned from these programs?  

The second question is what non-BOT options might be examined in the future?  Finally, a 

third question is what additional analysis is needed to make informed decisions to address 

rural water supply constraints in Bangladesh in the future?   

Lessons Learned About Implementing the BOT Model. The GOB-World Bank collaboration 

has shown that the BOT model has not been able to scale up the delivery of clean water to 

hundreds of localities to deal with widespread arsenic contamination of ground water.  To 

better understand these results it might be helpful to identify the four essential, 

interdependent program elements necessary to achieve such a scale up.   

 Program management. The overall management of the BOT roll-out processes was 

never robust enough to handle the hundreds of schemes planned for development.  The 

GOB and the World Bank struggled to find an effective delivery model for setting up 

and staffing a project PMU to manage the complicated process of designing or 

evaluating schemes, and procuring sponsors for projects.  Going forward with a BOT 

program, the capacity of a government implementing agency would have to be 

strengthened considerably before the project tries to start rolling out projects (rather 

than as part of the roll-out).   

 Projects. Several characteristics of the schemes made them appear to be unattractive 

to potential sponsors. The costs associated with the delivery of water were also higher 

than expected and the need to pre-finance the capital costs of the schemes may have 

made the prospect of taking them on seem even less prudent to sponsors.  Going 

forward with BOTs, it seems worth examining whether capital subsidies should be 

higher and whether some kind of operating subsidy is needed to facilitate the 

sustainability of schemes and attract competent sponsors.  

 Private Operators. To date, the professional and entrepreneurial capacity of most of 

the selected private sponsors has not meet expectations.  Individual entrepreneurs and 

private commercial enterprises have been far less attracted to the BOT schemes than 

NGOs, although this appears to be evolving in the latest round of sponsors under 

BRWSSP.  NGOs have frequently agreed to act as sponsors, but have not been able to 

apply a commercial approach to their schemes.  Poor management of the schemes has 

led to customer dissatisfaction, disconnections, and insufficient revenues, which in 

turn have led to further reduced service quality. Going forward, more upfront 

engagement is needed with potential private operators in order to better understand 

their interests and concerns related to managing water schemes.   



3 

 

 Customers. Many prospective customers refused to connect to the networks, while 

existing customers were disconnected over time (either voluntarily or involuntarily).  

This was a complex and frustrating problem.  An assessment of total family incomes 

demonstrated that most households could afford to pay for these water services. But 

their willingness to pay seems to have had the potential to sharply decrease as they 

weighed the costs involved against the quality of the water, the reliability and 

convenience of service, and the availability of alternative water sources. Going 

forward with BOTs, arsenic awareness in rural areas needs to be improved although 

this needs to be linked to service level improvements.  It is also worth noting that 

programs like this tend to be more successful using a demand-responsive approach, 

meaning that end-users have a say in system designs, project siting, service levels, etc.   

Non-BOT Options Going Forward. If alternative delivery models are to be explored, what 

other kinds of options might be available for providing safe water in Bangladesh’s rural 

areas?    

 Program Management. Whatever service delivery model is adopted, some kind of 

program management entity must administer the roll-out of schemes.  As mentioned 

above, this might be dealt with via more and earlier technical assistance for 

government agencies or the use of non-governmental entities like RDA.   

 Projects & Operators. Another option in rural areas could be less ambitious kinds of 

PPPs, or schemes that combine subsidized community ownership and supervision with 

outsourced private management. A variety of stakeholders have recommended capital 

subsidies of 90% (or higher) for rural piped water schemes, as well as operating 

subsidies.  Types of private operator contracts that would be supported by such 

subsidies could include the following: 

o Management contracts. Government could build schemes and contract them out to 

private managers who would operate and maintain the systems, but be paid 

directly by government instead of via user fees.  Several variations of this 

approach have been recommended in Bangladesh, including design-build-lease 

contracts and design-build-operate contracts.   

o Clustering schemes. In order to achieve economies of scale, diversify operator 

risks, and possibly attract more professional sponsors like local engineering firms 

(or even international operators in partnerships or as sub-contractors with local 

firms), schemes could be clustered together to form much bigger projects.  In 

effect, this would simply be using management contracts at scale with projects 

clustered to make them more attractive to private operators.   

o RDA-style contracts. RDA has had some success in implementing its own version 

of PPP-type contracts, involving heavily subsidized schemes operated by local 

families or entrepreneurs on behalf of water user associations.  Despite challenges, 

the RDA approach has demonstrated modest success in Bangladesh, especially 

when compared with the water delivery performance of alternative models. 
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o Hybrid models. The emerging service delivery model in this subsector, which is 

most responsive to user demands and government mandates and constraints, may 

lie somewhere between BOT-type approaches and traditional community 

management schemes. In many cases this means fully outsourcing most service 

provision tasks to private operators, with asset ownership and final decisions on 

service levels and tariffs remaining with communities or local government.   

o Professionalization contracts.  In rural areas perhaps the first step should focus on 

existing schemes rather than new ones, regardless of how they have been 

structured.  Professionalization contracts involve private firms contracted to help 

municipal water utilities implement Standard Operating Procedures for each 

functional area of the utility -- actual management control of the utility would not 

change hands.   

 Customers. Perhaps rural areas in Bangladesh should be left to an enhanced 

community management model that builds on existing efforts undertaken by the 

government and other development agencies, with more emphasis on 

professionalization of services, contracting out operations, and long-term 

sustainability.  The management of rural piped water schemes using more enhanced 

PPP-like approaches could be reserved for reasonably well capacitated local 

governments (UPs) in rural areas.  But whatever service delivery model is chosen, if 

households better understood the risks of drinking water contaminated with arsenic, 

the willingness to pay for piped delivery of safe water could be much more robust.   

Two Longer-term Knowledge Objectives. At least two additional issues need clarification in 

the Bangladesh context, regardless of which delivery model is chosen in rural areas.   

 The first issue involves gaining a better understanding of how water pricing is done 

across Bangladesh, and the extent to which subsidies are available to supplement user 

fees.  There are apparently no standardized methods for pricing or subsidy provision.  

Policies to regulate the sector and review and adjust tariffs are under development, but 

implementation modalities and capacity support are still in the early stages of review. 

 The second issue involves the need for a compelling recommendation regarding the 

most cost-effective model for the delivery of safe water in rural areas, which the 

government ultimately can support with limited outside assistance. Ultimately this 

analysis would identify a sustainable, affordable model to deliver clean water, at scale, 

in rural areas.  More specifically, this involves comparing the total life-cycle costs and 

benefits of the BOT model with various other delivery models promoted in rural areas 

by the government and other development agencies, or with delivery models used in 

other countries (such as the hybrid schemes emerging in West Africa).  On the basis of 

a life-cycle analysis of this kind, the government can take its own informed decision 

about service delivery models, and can begin to take more ownership of the identified 

solutions. 
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Introduction 

This note explores the Bangladesh experience in implementing the widespread use of a 

‘private operator’ model for building and operating rural piped water schemes. Since the 

early 1990s, the World Bank has, through a series of development projects, designed, piloted, 

and attempted to scale up use of the model as a mechanisms to address the very real issues of 

arsenic contamination and delivery at scale.  The latest of these projects is still in 

implementation.  The experience with these projects to date has been disappointing, and 

while a limited number of schemes are still in operation, the model has not been replicated in 

a large number of communities as intended and has not proved to be particularly sustainable.   

Over this same period, the government and other development partners also have been using 

alternative methods to deliver the same kinds of services in rural areas.  Some of these efforts 

seem to have been modestly successful.  However, much of the evidence about the 

performance of these other models is anecdotal and there has been little rigorous analysis to 

compare the performance of these different models with the private sponsor approach.  

As a consequence, not much clarity exists regarding which of the models works best in 

respect of rural piped water service delivery in Bangladesh.  For this and other reasons, it 

would be premature to attempt to derive any authoritative conclusions about the success or 

failure of the private operator model versus other models.   

However, it seems appropriate now to attempt a stock-taking exercise of what has been 

achieved since 2000 using the private operator model, so as to analyze and isolate the lessons 

learned to date. This paper attempts to do this on the basis of a desk review of existing World 

Bank literature, including project documents and research reports, coupled with interviews 

with key stakeholders and World Bank staff. It also makes use of non-Bank reports and 

studies, as well as research on attempts in other countries to implement this kind of approach 

for rural piped water schemes.  

The first section of the paper provides an overview of the rationale and key issues associated 

with efforts to scale up a private operator model in Bangladesh.  The second section reviews 

government efforts and those of its other development partners, to use a more traditional 

mode of service provision, involving community management.  The third, fourth, and fifth 

sections review efforts by the government and the World Bank to design, test, and scale up a 

private operator model for service provision.  A sixth section reviews some of the 

international research that provides insights into the use of such models in other countries and 

sectors.  The paper ends with tentative conclusions about the experience in Bangladesh, 

lessons learned, and several options for further analysis. 
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1.  Overview of the Issues 

1.1. Bangladesh’s Arsenic Crisis 

By the early1990s, Bangladesh had achieved remarkable success in increasing rural access to 

‘safe’ water for domestic use, in ways that involved various forms of private sector 

participation.  Over 90% of the rural population in Bangladesh was accessing the country’s 

vast shallow water table using privately-owned hand pumps on shallow tubewells, 30-50 

meters deep.  The government had worked effectively with donors like UNICEF to build the 

capacity of the private sector to carry out the inexpensive drilling of such wells and the 

manufacture and distribution of suction pumps.  Use of affordable products and services 

became widespread, and millions of rural households accessed water via house or yard 

connections that they installed and maintained.  In all, over 75% of all tubewells have been 

privately constructed, making the Bangladesh program one of the world’s largest and most 

successful in small-scale private provision of household water. 

However, the country’s apparent success with rural access to safe water ended abruptly in 

late 1993 with the findings by the Department of Public Health Engineering (DPHE) that vast 

stretches of the shallow water table were in fact heavily contaminated by naturally-occurring 

arsenic.  Since then, the nature and extent of the contamination has been mapped in various 

ways. A number of studies have been undertaken to determine the extent of the 

contamination and the population impacted.  For example, a 2010 epidemiological study 

found that as many as 77 million people, roughly half the country’s total population at the 

time, had been exposed to toxic levels of arsenic, and that for the population sample studied 

over a ten-year period, more than 20% of the deaths were caused by arsenic (Argos, et al., 

2010).  The World Health Organization has notably called this arsenic contamination “the 

largest mass poisoning of a population in history” (WHO, 2002). 

1.2. Preferred Technology – Deep Tubewells and Piped Networks   

By the mid-1990s it was clear that Bangladesh faced a crisis over levels of arsenic 

contamination, which was putting millions of its people at risk.  Even before the extent of the 

pollution was fully understood, the government began working with development partners to 

address the challenges associated with arsenic.  Different technologies considered for arsenic-

safe water sources focused on two fundamental approaches: (i) treatment to reduce arsenic 

levels, including various kinds of filtration; and (ii) technologies that facilitate access to safe 

water sources, such as deep tube wells, typically over 150 meters deep.  The former is 

generally seen to be effective, but expensive. The latter, deep wells, connected to piped water 

supply networks and sometimes combined with treatment facilities, offered a relatively safe 

and convenient option, although still at higher costs than shallow wells.  Such wells began 

growing in popularity as alternatives to other forms of water treatment in rural areas.  One 

reason for the popularity of the piped schemes was that they could mimic the service 

standards of the shallow tubewells, with which rural populations had become comfortable.  

This meant that in order to ensure public acceptance wells had to be located in close 

proximity to a limited number of households.  So wells had to be installed at a rate of one for 



7 

 

every 10-15 households instead of for every 150-200 households, requiring more wells and 

greater costs than if the number of households per well were maximized. 

Some rural pipe water schemes already existed in Bangladesh.  By the early 2000s, about 90 

such schemes had been established in rural areas, mainly by government agencies like DPHE.  

Most were operated by community water and sanitation committees.  At least two regional 

government agencies, mainly focusing on rural agricultural development, were also already 

experimenting with community management systems for rural piped water schemes.  The 

original focus of these agencies, the Rural Development Academy (RDA) in Bogra District 

and the Barind Multipurpose Development Authority (BMDA) in Rajshahi District, had been 

on deep tubewells for irrigation purposes in remote areas.  In order to sustain these irrigation 

schemes financially, RDA and BMDA experimented with ways of using the irrigation water 

for domestic household use, via storage tanks and piped networks.  As arsenic contamination 

problems emerged, both agencies saw the demand for domestic drinking water from such 

schemes increase dramatically.  Water user committees were formed with the intention of 

managing operations and maintenance costs using tariff revenues.   

1.3. Community Management Models as the Default Approach 

Since the 1980s, the default model for water delivery in rural areas has been community 

management, which emerged with the help of donors largely in reaction to the challenges of 

centralized government to provide rural water services in many developing countries. 

Compared with government systems, community management has had some success, and the 

early accounts of its use by RDA and BMDA were positive (Bilu, 2009).  But in the early 

2000s, RDA and BMDA had not established many of these schemes, and the long-term 

sustainability of the schemes and their potential for scaling up was not yet clear.  The major 

question at that time was whether or not community management could really handle the 

challenges associated with piped water schemes.  Compared to the single point systems 

already widely used in Bangladesh, the deep wells and piped water systems were more 

complicated and expensive.  They required more investment, reasonably good quality 

construction, operations and maintenance planning and expenditure, as well as general 

management expertise.  None of these characteristics were prevalent in the existing system of 

rural water provision in the country because of the widespread focus on individual household 

hand pump schemes.   

Additionally, from the global experience, it was already clear that community management 

schemes had shortcomings, some of which might cause serious problems if the GOB were to 

rely too heavily on this model for rolling out a major response to the arsenic pollution 

problem.  Some of the identified shortcomings of the community management model include 

the following (WSP, 2010): 

 Funding. Community management typically depends exclusively on public funding, 

which is often insufficient to meet demand.  Because public funding is scarce, some 

communities are excluded from programs, or public funding is only available to 

initiate water activities and pay for construction, but is inadequate for later operations 

and maintenance, where funding is crucial. 
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 Design and construction. Community-managed schemes can be designed and 

constructed by government agencies, community organizations, NGOs, or private 

contractors.  However, the work and the installed equipment may not be of 

particularly good quality due to poor design, poorly managed construction work, or 

construction that leaves behind facilities that are too large, complex, or costly for 

communities to manage and maintain.   

 Local commitment. Community management frequently declines in quality over time 

as the local population loses interest in managing, much less paying for, the 

operations and maintenance of the schemes.  This is especially true for piped schemes 

that are too costly for community volunteers to sustainably manage on a non-profit 

basis.  Some of the key assumptions underlying the community management model 

have been described as “myths,” including notions about community cohesion, shared 

sense of ownership, willingness to form local organizations, and readiness to 

volunteer services (RWSN, 2010).  

 Technical expertise. Community water managers almost always eventually need 

technical support, particularly for piped schemes.  They usually cannot carry out 

rehabilitation of the facilities or anything beyond basic repairs.  Furthermore, they 

often cannot adequately manage or oversee such activities carried out by others.  

Governments have usually been unable or unwilling to establish and sustain technical 

support services for communities. 

 Sustained operation. The developing world appears to have a remarkably high number 

of cases of non-functioning rural water facilities, most of which were set up to be 

managed by communities. 

1.4. The PPP Alternative 

A good deal of effort has been spent on finding ways of improving community management 

models to minimize these kinds of problems (Moriarty, et al., 2013). Public-private 

partnerships (PPPs) are being piloted in some countries as one alternative to the community 

management of rural water schemes.  Box 1 presents a standard typology of the types of 

private participation models that are most common in the water sector. 
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The expected advantages of the BOT model were summarized in the last of the World Bank 

project design documents advocating the use of the model for rural water provision in 

Bangladesh (World Bank, 2012):   

 BOTs can bring some measure of private investment to the schemes, thereby easing 

financial pressures on governments;  

 They can make possible commercial management of the schemes, which in turn can 

increase the ability of the schemes to cover operating costs and recover investments; 

 They can help to ensure good quality design, realistic sizing, and construction by the 

same firm that will subsequently operate the system;  

 BOTs can prevent disputes after construction about the quality of the infrastructure, 

which often occur when the company responsible for operating the system is not the 

same as the one responsible for construction;  

 They can ensure complete operator familiarity with the system;  

 They can save time in the contracting process; and  

 Compared with typical community management approaches, BOT contracts can help 

ensure a more professional approach to operations and maintenance after construction 

is completed.   

1.5. The Rationale for PPPs in Bangladesh 

Given the growing realization of the severity of the arsenic issue by the late-1990s, coupled 

with challenges of public sector delivery at scale, the option of enhanced private sector 

participation appeared to be the best option for delivering safe water to large numbers of rural 

communities. At the time there was significant interest in private sector participation in 

Box 1:  Standard Types of PPPs in the Water Sector 

1. Brownfield concessions – a private entity takes over the management of an existing government-owned 

system and also assumes significant risk for investments needed to extend, complete, or rehabilitate the 

facilities. Compensation comes via user fees or government payments. 

 Rehabilitate, operate, and transfer (ROT) 

 Rehabilitate, lease or rent, and transfer (RLT) 

 Build, rehabilitate, operate, and transfer (BROT) 

2. Greenfield concessions – a private entity builds and operates a new facility for a period, and under 

conditions, specified in a contract.  Compensation comes via user fees or government payments. 

 Build, lease, and transfer (BLT) 

 Build, operate, and transfer (BOT) 

 Build, own, and operate (BOO) 

3. Management and Lease Contracts – a private entity takes over the management of a government-owned 

system for a fixed period while ownership and investment decisions remain with the government.  

 Management contract - The government pays a private operator to manage the facility. The 

revenue/ commercial risk remains with the government. 

 Lease contract - The government leases the assets to a private operator for a fee. The private 

operator takes on the revenue/ commercial risk. 

Source: Adapted from the World Bank and PPIAF, PPI Project Database 
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public service delivery and PPPs were expected to multiply across infrastructure sectors 

around the globe.  A large body of research was accumulating, which argued that private 

expertise and resources could help overcome delivery and service level challenges.  In many 

countries, work was also being undertaken to develop domestic capital markets to attract 

local financing to infrastructure, particularly from pension funds and insurance companies 

who were seeking long term assets. Simultaneously there were efforts to expand the role of 

regulators to oversee private investment and management of infrastructure.  And perhaps 

most significantly, private operators, primarily from Europe, were looking beyond their 

traditional borders and seeking opportunities in emerging markets. 

All this was occurring at the same time existing delivery models in Bangladesh were being 

assessed to determine whether they could be used to scale up and address the arsenic 

challenge.  The traditional model of shallow tubewells offered no protection from arsenic, 

deep tubewells were seen as prohibitively expensive for many rural households, and rural 

piped schemes development by NGOs and the public sector were not yet delivering at scale.  

These factors, combined with public sector capacity constraints and limited financing, 

indicated that PPPs were a viable option to deliver arsenic free water relatively quickly and at 

scale in rural communities in Bangladesh. 

1.6. International Experience - The Role of Subsidies in PPPs 

At the same time it was also becoming clear from global experience that for many kinds of 

infrastructure PPPs, some type of subsidization would be required on a longer-term, if not 

permanent, basis. The recognition of the need for subsidies in the water sector has since 

become widespread.  Rural water provision involves poor end-users and in most developing 

countries is already dominated by grant funding from governments and donors.  In this 

situation, ‘partial commercialization’ – involving a combination of public and private 

investment – is generally considered a realistic approach.   

Partial commercialization would realize several objectives: (i) help borrowers establish credit 

track records, thereby helping them become more familiar with lender requirements and 

expectations; (ii) help lenders better understand the subsector and the mechanics of project 

finance (loans secured purely by revenue flows); and (iii) demonstrate to governments (and 

development partners) that some commercial finance can and should become a normal 

complementary component of financing in the subsector, in order to introduce financial 

discipline to the subsector, reduce the market distortions created by indiscriminate grant 

funding, and release some of the existing grant flows for more targeted purposes.    

In Bangladesh in the early 2000s it seemed that partial commercialization might be achieved 

with subsidized BOT projects.  In other words, the provision of partial subsidies to cover 

project capital costs might be able to leverage some equity contributions by private operators 

as well as by users, with ongoing O&M costs covered by user fees.   

The development community was already aware of project experiences in other countries that 

seemed to suggest that this model might work, particularly if subsidies could be paid out over 

time, as construction and service delivery outputs were achieved, rather than all upfront as in 

the case of many government subsidy programs (which shifted project non-performance risk 
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to the government and away from sponsors/operators).  By the early 2000s, performance-

based approaches to subsidies were already being piloted by the WBG’s newly established 

Global Partnership on Output-based Aid (GPOBA).  Numerous OBA projects had been 

identified, and were well known to the development community.   

One notable example, cited in project appraisal documents for the World Bank’s first piped 

water BOT projects in Bangladesh, involved the use in Paraguay of performance-based 

subsidy payments to pilot small-scale water systems in some of its towns (World Bank, 

2003).  The project was noteworthy because not only did it involve private operators, it also 

required them to contribute investment funding – both rare elements of water projects in 

developing countries.  Operators signed BOT contracts for projects financed through a 

combination of private financing and public subsidies that reimbursed operators only after 

they had connected households to the water system.  Early evaluations suggested that the use 

of private operators facilitated more efficient operations, improved tariff collection levels 

(with revenues helping to pay off project debts), and helped keep government subsidies at 

minimum levels. 

1.7. Assessing the Willingness to Pay 

The possibility of using such an approach in Bangladesh – involving partial matching capital 

grants to mobilize community financing, partial performance-based capital grants to mobilize 

private financing and management, with O&M costs covered by user fees – received a major 

boost with the publication in 2003 of a willingness to pay study, focused on the rural areas of 

the country.   

The study, by the Water and Sanitation Program (WSP), concluded that rural people were 

willing to pay for piped water supplies of arsenic-free water. The research indicated that rural 

consumers were willing to pay a tariff that would both cover operation and maintenance, and 

contribute at least 10% toward capital costs. This study seemed to confirm claims by RDA 

and BMDA that community investment contributions needed for rural piped water projects 

were realistic. It also suggested that BOT models of private sector participation as 

implemented in countries like Paraguay might be sustainable and capable of being scaled up.  

The study played a major role in promoting a series of development projects undertaken by 

the GOB in collaboration with the World Bank to pilot and develop BOT financing and 

implementation modalities for the delivery of arsenic-free water in rural areas of Bangladesh 

(Box 2). 

 

 

 

 

 

 

 

Box 2:  GOB-WB Efforts to Roll-Out the BOT Model 

1. Designing and testing the model – early studies and pilot projects: 

 The 2003 Willingness-to-Pay Study 

 Bangladesh Arsenic Mitigation Water Supply Project (BAMWSP) – 1998-2006 

 Social Investment Program Project (SIPP-1) – 2003-2007 

2. The first attempt to scale-up the model: 

 Bangladesh Water Supply Program Project (BWSPP) – 2005-2009 

3. Subsequent efforts to scale up and evaluate the model: 

 Bangladesh Rural Water Supply and Sanitation Project (BRWSSP) – 20012-2017 

 The BWSSP Monitoring Report – 2015 

 



12 

 

 

The lessons learned about the BOT model in these various projects are assessed at the 

beginning of Section 3 below, following a preliminary review in the next section of some of 

the efforts made to pilot community management schemes in Bangladesh.    



13 

 

2.  Piloting the Community Management Model 

2.1 Department of Public Health Engineering (DPHE) Projects 

As experiments with the private sponsor model were being initiated in the early 2000s in 

Bangladesh, a number of other approaches were already underway, mostly involving 

government- or donor-funded construction of the facilities, with small community 

contributions, and community management of the schemes.  Approximately 90 of these of 

schemes were constructed by DPHE using its own resources.  Typically, prior to 

construction, some community mobilization took place, and user committees were formed to 

take over operations and maintenance after commissioning.  DPHE’s original intention was 

for communities to contribute 5-20% of the capital costs, but early reports indicate that 

communities on average contributed only 3-4% (Ibrahim, 2004). 

Similar models were used in piped water supply programs implemented with DPHE 

involvement and support from various donors.  The efforts seem to have involved a broad 

collection of different stakeholders: 

 UNICEF supported a small piped water program, for which implementation was 

delegated by DPHE to non-governmental organization BRAC (formerly known as the 

Bangladesh Rural Advancement Committee). The program involved community 

mobilization and the formation of user committees to carry out operations and 

maintenance, with ongoing support from BRAC, and a micro-credit program to help 

finance household water connections. 

 DANIDA assisted with a DPHE piped water program designed to supply safe water to 

arsenic affected villages in coastal belt areas.  This was a component of the Hygiene, 

Sanitation and Water Supply (HYSAWA) Project.  Again, community involvement 

was a key part of the program, beginning with village needs assessments.  User 

groups were formed and the community was expected to contribute 10 percent of the 

capital costs. A DANIDA project document noted that the World Bank was 

experimenting with a BOT model for rural piped water, but added that the experience 

with the PPP model would have to be evaluated, and if necessary modified, before it 

could be a part of the DANIDA-funded program (DANIDA, 2005, 10).   

 In 2007, DANIDA created the HYSAWA Fund to act as a conduit for donor funding 

intended to support water, sanitation, and hygiene improvements implemented by 

local governments (Union Parishads) in rural and peri-urban communities.  The Fund 

later used a combination of DANIDA and AusAid funding to build 237 rural piped 

water schemes, the ownership and operation of which was turned over to local 

governments. 

 UNDP’s Sustainable Environment Management Program (SEMP) supported a DPHE 

sub-project called the Community Water Supply and Sanitation Program (CWSSP).  

The program used a gradual approach to community involvement, beginning with a 

demonstration phase involving fully-funded schemes constructed by DPHE to create 

local demand.  No contributions from the communities were collected during the 

demonstration phase, but in a follow-up phase communities were expected to pay 
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10% of capital costs.  Down payments were to be made by communities for two-thirds 

of the capital contributions, with the balance to be paid in installments over a year. 

Operations and maintenance were the responsibility of the communities.  

2.2 Rural Development Academy (RDA) and Barind Multipurpose 
Development Authority (BMDA) 

As noted earlier, government-funded rural development research and training institutions like 

the RDA and BMDA had also implemented piped water supply schemes by the mid-2000s.  

Unlike the DPHE schemes, these were multipurpose projects designed to supply water for 

rice field irrigation, domestic water use, and other small-scale commercial activities such as 

livestock and nurseries.  

The Barind area is located in Bangladesh’s Rajshahi and Rangpur Divisions and is 

characterized by recurring water shortages. To address this issue, BMDA started sinking deep 

tubewells for irrigation purposes in 1985. Over time, nearby villages used the system for 

drinking purposes and the BMDA model has grown along these lines. The GOB, UNDP, and 

DANIDA have all supported the model, which includes management by a local farmers’ 

cooperative. All costs are borne by the government and donors and there is no community 

contribution for capital expenditures.  Pre-paid meters are used for both irrigation and 

drinking water charges and the fees are very low. No further contribution for O&M is sought 

from the community and, in effect, there is no private participation in the BMDA schemes.   

An important departure from BMDA’s approach is RDA’s effort to recover the capital costs.  

In the 1980s, RDA had begun investigating how to make deep tubewell irrigation schemes 

affordable in rural farming areas.  They developed less expensive drilling and construction 

methods, buried pipelines to reduce water losses, initiated micro-credit programs to help 

households pay for water, and supplied training and technical assistance to help them develop 

commercial uses for water. They also made the schemes multipurpose so that they could 

generate revenue during periods when water from deep wells was not needed for irrigation.  

When the arsenic problem became apparent, RDA was already well advanced in its work on a 

potentially affordable technical solution.   

The original RDA model used government funding to construct relatively small schemes, 

typically involving 30,000 litre storage tanks and 2-3 kilometres of pipe – sufficient for 

perhaps 400 household connections.  Once local operators (referred to as village-based water 

user associations) made a down payment of 10% of the investment costs RDA contractors 

would install the system.  The operator agreed to repay the outstanding capital costs within 10 

years, presumably from the scheme’s revenues, which were expected to also cover operations 

and maintenance.  A WSP survey of piped water projects in Bangladesh (WSP, 2010) 

identified three types of operators involved in these schemes: (i) genuine village-level 

cooperatives, often organized as water committees by local civic leaders; (ii) regional, mid-

sized NGOs, which often worked in multiple villages; and (iii) private entrepreneurs who 

operated the schemes for profit, often working through local cooperatives or committees as 

the schemes’ real managers behind the scenes. 
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By the time RDA presented its model at the World Bank’s Water Week in February 2009, 

RDA described how it had used the approach in hundreds of villages in 55 districts, and 

added that the model was being replicated throughout the country by entities such as The 

Local Government Engineering Department (under the Ministry of Local Government, Rural 

Development and Cooperatives) and the Bangladesh Agriculture Development Corporation 

(under the Ministry of Agriculture).
1
 

RDA’s work with these rural schemes continues today.  But by the late 2000s it had dropped 

the requirement that scheme owners be community groups or farmer cooperatives, acceding 

to the reality that many if not most of the schemes were owned and operated by affluent local 

families or entrepreneurs.  (In RDA’s view, their model should now be considered a PPP 

approach rather than a community management one.)   

The schemes have had success in attracting private operators because the systems tend to be 

small and relatively inexpensive.  WSP (2010) found that the total cost of the RDA schemes 

serving 300-400 households ranged from US$13,000 to US$30,000.  (The BOT schemes 

aimed at serving twice as many households, often included treatment systems and meters, and 

could cost US$100,000 to US$150,000.)  Plus, the financing terms have been attractive to 

operators, who must commit only 10% of the scheme costs before construction is completed 

and the scheme begins generating revenue, and then have 10 years to repay the balance (no 

interest is charged).  (As subsequent sections of this paper indicate, BOT sponsors must pre-

finance all of the capital costs.)  The RDA schemes have also been relatively successful in 

convincing households to connect to the systems and have generally kept operating costs low. 

But shortcomings in the schemes have been acknowledged by RDA and documented by WSP 

(2010).  The RDA schemes have not generally been successful in getting users to repay the 

capital costs of these schemes.  As of 2011, none of the completed schemes had made a loan 

repayment beyond the initial 10% (RDA notes that scheme owners generally stop repaying 

after the first year or two).  Although the scheme operators cannot become legal owners of 

the schemes until they repay 100% of the capital costs, this seems not to have incentivized 

them to keep paying.  RDA says that most of the schemes cover their operating costs and 

about half of the 200 existing schemes are well maintained, but most of the schemes 

apparently do not generate profits.  Tariffs have been too low to generate surpluses and 

consumers often resist efforts to increase prices beyond coverage of operating costs.  RDA 

does not seem to have yet addressed the issue of poorly maintained schemes, even though 

most of these remain RDA assets. 

A study of a small sample of RDA schemes published in 2010 confirmed that for most of the 

schemes reviewed no capital repayments were being made beyond the initial down payments.  

This was despite the fact that RDA reduced the money owed from 90% to 50% for some of 

the schemes.  The schemes were generally not profitable, but also not affordable for all of the 

members of local communities, with poor residents relying on the charity of scheme 

                                                 
1
At about the same time, BMDA claimed in press releases that it had developed more than 300 piped water 

systems across the country.  These schemes also combined irrigation with drinking water provision, but were 

usually developed in collaboration with farmer cooperatives and typically involved 100% capital subsidies with 

no attempts at recovering capital costs. 
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operators.  The schemes were often operated by powerful local families who tightly 

controlled access to water, but sometimes lacked the professional skills necessary to 

adequately manage and maintain the systems (Fontein, et al., 2010). 
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3. Designing and Testing the BOT Model – Early Studies and Pilot Projects 

3.1 The 2003 Willingness-to-Pay Study 

The effort to roll out BOT projects for the provision of rural pipe water really began with the 

“willingness-to-pay” study published by WSP in 2003.  Because of its apparent positive 

endorsement of consumer readiness to pay cost-reflective tariffs, the study played a central 

role in facilitating a long process of BOT experimentation. When many of those experiments 

were not successful because of what turned out to be an unwillingness of households to 

connect or stay connected to the schemes, some observers looked back at the 2003 study and 

identified it as the beginning of problems.  A 2010 WSP report noted that because the 

discrepancies between the study findings and actual demand were “so great,” two conclusions 

were inescapable: “...willingness to pay studies should be viewed with some scepticism; and 

more study should be carried out on how rural consumers behave when faced with actual, not 

hypothetical choices” (WSP, 2010, p.13). 

It is true that many economists have identified potential weaknesses of contingent valuation 

techniques, like those used in the 2003 study, in determining the willingness of consumers to 

pay for goods and services.  Contingent valuation is often referred to as a stated preference 

model – people are asked how much they would be willing to pay for a particular non-market 

good or service.  Many economists prefer to rely on revealed preferences expressed via 

binding transactions.  The authors of the 2003 study were, however, well aware of these 

possible shortcomings, noting that it had not yet been established that “stated” willingness to 

pay would translate into actual willingness to pay and that institutional arrangements for 

service delivery would be critical in moving from principle to practice.  The study pointed out 

that a contingent valuation survey was only one source of information for policy makers – 

pilot projects demonstrating revealed preferences would be “equally important” (Ahmad, et 

al., 2003, xvii).   

In fact, the study’s conclusions regarding the connection between the desire for piped water 

and the desire for arsenic-free water revealed a somewhat more fragile willingness to pay 

than some later accounts suggest.  Most of the respondents in the willingness to pay survey 

were not aware of the serious health implications of consuming arsenic-contaminated water 

(xi).  Only about 35% of households in the sample had directly encountered arsenic 

contamination, and of those 41% were still using arsenic-contaminated shallow tubewells 

(xi).  Of all the water supply technologies asked about in the survey, the respondents’ 

overwhelming preference was for deep tubewells and piped systems (89%).  But the main 

reason for the preference was convenience rather than arsenic-free water.   

About 70% of respondents perceived convenience to be the main advantage of these systems, 

presumably because piped systems most closely matched the desirable service levels of 

shallow tubewells and hand pumps.  Respondents in the sample area expressed a willingness 

to pay about 1.9% of their monthly income for O&M charges associated with domestic piped 

water connections, and about 3.2% of their annual incomes for the connections.  But the 

desire for arsenic-free water was only a minute share of the overall desire for piped water.  

The study calculated that respondents were willing to pay only 0.2% – 0.3% of their income 

for arsenic-free water.   
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But the study was ultimately encouraging about the willingness to pay for piped water in the 

sense that the average willingness to pay was a small percentage of mean household income, 

and seemed adequate to cover the recurring operational costs of such schemes, as well as a 

reasonable share of capital costs.
2
  Based on these findings, the study concluded that piped 

water supply systems might well be affordable in many rural areas in Bangladesh.  But the 

demand was based on an overwhelming desire for convenience rather than desire for arsenic-

free water.  In other words, the lack of alternative water sources was not a strong driver of 

willingness to pay in this case.  Demand (and willingness to pay) would likely remain strong 

as long as piped systems came close to matching the reliability, convenience, and water 

quality (smell, taste, and appearance) of shallow tubewell hand pump systems.  But if piped 

systems did not actually perform in that manner, many households were willing to seek other 

sources of safe water or even return to unsafe shallow wells, because they did not fully 

understand or recognize the health risks of arsenic-contaminated water. 

A 2006 survey conducted in one of the country’s arsenic-prone areas found that adoption of 

arsenic avoidance measures correlated with higher education levels, but not with exposure to 

information campaigns about the dangers of arsenic.  So efforts by donors and development 

partners over the years to communicate warnings about the hazards of arsenic exposure have 

had little effect, at least through the mid-2000s, suggesting that such campaigns may have 

been poorly designed or under-resourced.  The survey concluded that among poorly educated 

rural households, if access to safe drinking water seemed inconvenient or water quality 

(smell, appearance) seemed poor, households would drink arsenic-contaminated water 

instead (Aziz, et al, 2006). 

3.2 Bangladesh Arsenic Mitigation Water Supply Project (BAMWSP) 

The first World Bank-funded project that attempted to test the findings of the willingness-to-

pay study was the Bangladesh Arsenic Mitigation Water Supply Project (BAMWSP), which 

was implemented over the 1998-2006 period.   

Project summary. The project involved a US$44 million credit, focused mainly on providing 

arsenic-free water to severely affected villages and municipalities, and raising public 

awareness of the arsenic problem.  BAMWSP concluded that deep tubewells provided the 

most reliable technology for delivering safe water, but also confirmed that the option 

remained popular only if its use could approximate the convenience of shallow tubewells.  

Most of the wells installed by the project involved local consultants (mostly NGOs) advising 

specially-formed local user groups (“Ward Arsenic Mitigation Water User Groups”) to plan 

and carry out construction of the wells. 

To test the willingness to pay for safe water in rural areas, BAMWSP began a pilot activity to 

construct 13 rural piped schemes using a BOT model.  Local private sponsors were engaged 

to build, partially finance, and operate the schemes (management would later be turned over 

                                                 
2
 The study noted that beneficiaries of water supply projects in developing countries were often asked to 

contribute 10% to capital costs and meet the entire O&M costs.  In the early 2000s, India was using these 

guidelines to implement a rural drinking water program targeting about 70 million people.  The Bangladesh 

WTP study indicated that poor households were willing to pay 13% of the capital costs for a domestic piped 

water connection; non-poor households were willing to pay 22% (Ahmad, 2003, xiv). 
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to the communities after a 15-year operating period).  This BAMWSP model required 

investor-operators (referred to as “sponsors” because most were NGOs rather than private 

companies or individual entrepreneurs) to provide 40% of the investment costs.  The 

investment would be recouped over 15 years of operations through tariff collections that 

would also pay for O&M costs.  The community would make an upfront 10% capital cost 

contribution, and BAMWSP would provide the remaining 50% as a subsidy paid out on a 

performance basis, using GPOBA funding, with sponsors reimbursed for outputs achieved 

and confirmed.   

Results. Implementation of the BAMWSP project however experienced severe delays caused 

by project management problems.  As a consequence of earlier management issues on 

previous projects, the BAMWSP’s project management unit (PMU) had been set up 

separately from the Department of Public Health Engineering (DPHE), which with the 

exception of the three largest urban areas was the main agency charged with planning, 

designing, and implementing water supply and sanitation throughout the country. DPHE had 

implemented 90 or so active rural piped water schemes, and had traditionally been the default 

government location for all PMUs established to manage rural water projects funded by 

development partners.  This was because DPHE was the main government implementing 

agency for rural water projects and had an extensive regional network of offices that could 

assist with water project implementation virtually anywhere in the country. 

Without DPHE’s regional support, BAMWSP made very slow progress under its project 

management arrangement, leading eventually to a US$5 million grant cancellation and 

reintegration of the PMU into DPHE.  As a result of these project management problems, by 

the end of the project in 2006 (which had been extended by one year), only one of the pilot 

schemes, for 1,100 households, was largely completed and the others were not yet under 

construction. So, while at the end of BAMWSP, the BOT approach still looked promising, it 

had not yet been thoroughly tested. 

3.3 Social Investment Program Project (SIPP-1) 

A second early Bank-supported project that also focused some of its resources on testing the 

BOT model for rural piped water supply was the Social Investment Program Project, which 

was implemented over the 2003-07 period, later extended to 2011 to help cope with the 

aftermath of the floods and cyclone of 2007. 

Project summary.  SIPP-1 was intended to use an IDA credit of US$18.4 million to develop 

financial and institutional arrangements for improving access to local infrastructure services 

and implement small community-driven projects and social assistance programs.  Project 

implementation was to take place in Jamalpur and Gaibandha, two of the poorest districts of 

Bangladesh at the time.  The project would be managed by the newly created Social 

Development Foundation (SDF), a community development organization established under 

the Ministry of Finance. 

Six rural piped water schemes were implemented in the two districts, using the BOT model.  

The target number of total households was about 3,600.  SDF signed contracts with six 

sponsors (all NGOs) requiring them to contribute 40% of project costs and source 10% from 
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local communities.  SDF would contribute 50% of total costs using project funds.  Tariff 

revenues would cover all O&M costs.  Sponsors were expected to build, design, and 

construct the systems, then operate them for15 years in order to recover their costs.  

Sponsors were allowed to select their project sites (usually villages or growth centers).  They 

then conducted pre-feasibility studies, feasibility studies, and prepared final project 

proposals/business plans that analyzed technical, social, and environmental aspects of the 

proposed schemes. Financial aspects of the plans included analyses of construction and 

operation phases, financing plans, necessary tariff levels, tariff setting procedures, and tariff 

affordability analysis.  Household surveys were conducted to gauge the willingness and 

ability of households to pay for their capital contributions and monthly tariff fees. 

Most of these schemes also involved the creation of community-based organizations (CBOs) 

to work as voluntary representatives of the local user communities. The CBOs did not have 

equity stakes in the schemes, but worked with sponsors to carry out O&M services and 

collect water bills.  Above all, the CBOs were expected to monitor sponsor performance.   

Results.  As with the BAMWSP project, SIPP-I also experienced very slow implementation.  

The requirement to carefully evaluate sponsors and their proposed projects led to a design 

and approval process that was long and complicated.  Construction was expected to begin 

immediately on contract signing, but in practice was delayed by issues relating to land 

acquisition, the routing of pipelines, and the collection of the 10% community contributions 

for capital investment.  Schemes were scheduled to be completed within 12 months, but 

project data shows that completion times actually varied between 14 - 60 months, with an 

average of 36 months (Kamruzzaman, et al., 2012). The long completion periods subjected 

the schemes to cost escalations and as a consequence, discouraged households from 

connecting 

The latter issue was a serious setback because when most of the systems were completed, 

relatively few households were connected.  A 2014 review of the six projects completed by 

SDF showed that the schemes never achieved more than 66% of their targeted connections.  

This of course had a knock-on effect in terms of scheme viability.  A basic assumption of the 

BOT approach (common also to the RDA model), was that water tariffs would be sufficient 

to cover O&M costs, electricity bills, operator wages, sponsor service charges, and also meet 

equity return requirements. But project data shows that of the six schemes completed, only 

two were successful in generating adequate revenues to cover operating costs (one scheme 

stopped operation in 2010). The remaining schemes struggled to cover O&M expenses, much 

less service charges, investment returns, or depreciation expenses. Poor revenue collection 

efficiency (averaging 88%) exacerbated problems with revenues (SDF, 2014).  
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4. The First Attempt to Scale-Up the BOT Model 

4.1 Bangladesh Water Supply Program Project (BWSPP) 

BAMWSP’s unfinished schemes were transferred to the Bangladesh Water Supply Program 

Project (BWSPP), which began with an IDA grant of $40 million for work over the period 

2005-2009. The project was later extended to 2010.   

Project summary. Planning for BWSPP reflected the government’s sense of urgency 

regarding the need to address the arsenic problem, as well as its willingness to consider 

innovative approaches to safe water provision.  BWSPP had been in planning as a way to 

dramatically scale-up the BOT model ever since the start of the BAMWSP pilots in 2003, and 

was already under implementation before BAMWSP actually reached completion. As a 

consequence, relatively little was known about the strengths and weaknesses of the BOT 

model.  Clearly it worked in some pilot situations, but scaling-up the model in hundreds of 

villages at the same time was a vastly different and resource-intensive type of exercise.   

In addition to components focusing on non-piped water supply and ways of improving the 

response to natural disasters, BWSPP’s original design called for it to adjust and rapidly 

scale-up the BAMWSP BOT model by using it to construct piped water schemes in 300 

villages.  The project would provide technical assistance and 50% capital grants to support 

private sponsors (entrepreneurs, co-ops, NGOs, etc.) to design, construct, and operate piped 

schemes for 15 years.  (After this period a community organization was supposed to take over 

management from the private sector sponsor.) 

Sponsors would provide 40% of the investment as equity and would collect an additional 

10% from the local community.  A performance-based OBA approach was to be used in 

paying out the 50% subsidy, with sponsors reimbursed for outputs achieved.  Because the 

OBA approach required sponsors to pre-finance investments for which subsidies would 

ultimately be paid, as well as raise their own equity contributions for the schemes, the project 

also intended to develop some kind of financing mechanism, such as a partial credit 

guarantee, to interest local banks in making long-term loans to sponsors to help cover these 

pre-financing costs.   

As with the SIPP project, BWSPP developed and used a very thorough process for evaluating 

and recruiting sponsors to carry out the planning, implementation, and operation of the rural 

piped schemes.  The key steps included the following: 

 Request Expressions of Interest, 

 Prequalify interested respondents, 

 Sign a Memorandum of Understanding (MoU), 

 Approve an Inception Report (proposed village, socioeconomic characteristics, 

proposed team, water quality report, etc.), 

 Approve a feasibility study, 

 Approve a design study, 

 Sign a grant agreement, and 

 Authorize construction to begin. 
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Results. By the time the mid-term review of BWSPP began in 2007 its implementation had 

come to a standstill due mostly to poor project management.  Unlike the two earlier projects 

involving BOTs, BWSPP’s PMU had been moved back into DPHE at the start of the project.  

But as the ICR later acknowledged, this had not helped.  The PMU still lacked the personnel 

and skills needed to manage the project, and did not have the capability to drive the above 

listed activities for evaluating and recruiting sponsors.  The project was restructured, the 

original $40 million credit was reduced to $18.5 million, and many of the original 

performance targets were cut back or removed.  Activity on rural piped water supply was 

trimmed from the initial target of 300 villages to 21 villages (13 of which were the original 

BAMWSP schemes).  The number of targeted household beneficiaries was decreased from 

100,000 to 25,000.  Sponsor equity requirements per scheme were lowered from 40% to 20% 

and the total subsidy per scheme was increased to 70%.  (The requirement that communities 

contribute 10% was retained.)  The process of developing a financing mechanism for system 

sponsors never really began and was dropped at the time of project restructuring.    

When the project ended, the revised target of 21 piped schemes had been met, with NGOs 

making up most of the sponsors contracted to construct and operate the schemes.  Each 

scheme comprised two production tubewells, one pump house, a pump and pumping 

equipment, storage tank (either ground or overhead), piped distribution network, and 

consumer connections.  Most schemes also included treatment works, and by the end of the 

BWSPP project, several of the schemes had begun adding household meters. Construction on 

all the schemes had started, several had also begun operations, but only two had track records 

of longer than three years.  For those in operation, the duration of service delivery was about 

six hours a day. Approximately 10,000 households ultimately benefitted from this project 

component, as against the revised target of 25,000.   

4.2 BWSPP Aftermath – Assessing the Lessons Learned 

By the time planning for a BWSPP successor project began in 2010, some important lessons 

had been learned about scaling up BOT models for rural piped water supply. Box 3 below 

draws from Bank documents some of the key elements recognized as necessary for 

successfully scaling up a model of this kind. 

 

 

 

 

 

 

 

 

 

The following are key findings related to the elements of the program described in Box 3: 

Box 3:  Key Elements for a Sustainable Scaling Up of the BOT Model 

1. Program Management:  A cost-effective and timely process needs to be in place for identifying, evaluating, and 

contracting with multiple sponsors.  For the GOB-WB BOT projects, this role would be played by a PMU using 

WB-approved procurement rules. 

2. Sponsors: These are the “private partners” in the BOT subprojects, selected via the PMU’s procurement process, 

who must be capable of selecting appropriate sites, preparing viable projects, and ultimately supplying water 

services on a cost-reflective basis.  

3. Projects:  These are the BOT subprojects selected and developed by the sponsors.  They must be commercially 

viable within the financial structure requirements and subsidy support arrangements proposed by the program and 

administered by the PMU. 

4. Customers:  Potential project customers must be willing and able to pay for reasonable quality water at acceptable 

service levels. 

5. Regulation:  Contract compliance must be monitored by or on behalf of the “public partner” in the BOT 

arrangement.  Rules for tariff setting and service quality should be clear and authoritative. 

6. Technical Support:  Various actors in a BOT program typically need technical support and capacity building – the 

actors can include sponsors, community groups, government managers, private sector financers, etc. 

7. Evaluation:  Data gathering and evaluation processes should be in place to aid regulators, program managers, as 

well as to channel lessons learned back into the overall program design. 

Source: Author’s compilation. 
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Program management. The BWSPP project approach had been complex and ambitious.  The 

design taxed the ability of the PMU to manage key activities.  Because the previous 

BAMWSP project had never fully tested this model, and the urgency of addressing the 

arsenic problem was so great, BWSPP was forced to both pilot test it and at the same time 

attempt to rapidly scale up its use.  This ambitious objective was arguably justified given the 

urgency of the arsenic crisis, but it was especially ambitious given the level of difficulty in 

the approach, which included an arduous procurement responsibility (the overall project had 

hundreds of procurement packages pending at any given time) and a large collection of 

institutional partners.  Multiple innovative project design components also contributed to the 

intricacy of BWSPP, including largely untested features such as (i) using private entities to 

construct and operate water facilities; (ii) attempting this in poor, rural areas; (iii) using 

performance-based (OBA) subsidy payments; and (iv) requiring small sponsors to find ways 

of pre-financing investments that would be covered by subsidy reimbursements only after 

outputs were certified as complete. One lesson learned from BWSPP was that if the BOT 

model was going to be rapidly scaled up, the approach needed to be simpler and more easily 

managed. 

Nothing better demonstrated the overly complex character of the approach than the long and 

onerous scheme development process required before construction could begin.  After the 

initial prequalification period, the number of months required to go from a signed MoU to a 

grant agreement required a median of three years for the 21 schemes (with one scheme taking 

4½ years).  The process was often delayed by factors such as: (i) poor project management of 

the process by the PMU; (ii) sponsors’ difficulties in making capital contributions or in 

paying for various aspects of the process; (iii) problems in procuring land; (iv) the need for 

additional test drilling; and (v) price escalation. 

Sponsors. While the initial interest by potential sponsors in the schemes seemed enthusiastic, 

according to the ICR at the time of bidding most private businesses and entrepreneurs 

concluded that full cost recovery was not possible and they did not participate.  This left most 

of the schemes to NGOs, many of which were actively engaged in seeking shares of the 

considerable amounts of donor funding available in the early 2000s for arsenic-related 

activities.  Many of the NGOs involved in the early BOTs may have misunderstood the 

difference between typical donor-funded arsenic mitigation work and the commercial 

intention behind the BOTs.  Whatever their understanding, most of these NGOs demonstrated 

a more philanthropic approach to their operations than a commercial one. They focused 

primarily on providing a community service, rather than recovering their capital investment.  

This mind-set was reflected in the fact that monthly O&M estimates by the scheme managers 

covered only routine costs, and did not include reserves for replacements and repairs, much 

less capital investment. 

Projects. The projects also tended to be unattractive to entrepreneurs or businesses because of 

the way in which subsidy support was structured.  Sponsors were required to pre-finance 90% 

of the project capital costs and collect the other 10% from communities.  Of this amount, 

50% would eventually be reimbursed, based certified achievement of construction 

milestones.  The project’s planned credit facility, which was intended to help secure 

financing for the entrepreneurs, was never established.  Moreover, sponsors struggled to get 
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households to make good on their commitment to contribute 10% of the scheme capital costs.  

Even when it was paid, the household share was almost never contributed upfront, adding to 

the financing pressure affecting sponsors. 

Customers. Instead of the required 12 hours, services across the operating schemes were 

never extended for more than about six hours per day.  This reduction in service was done to 

cut back on costs, in line with lower revenue collections. The tariffs charged for water 

services seemed affordable as a percentage of average income, but not enough households 

were connecting to the systems so total scheme revenues typically could not reach cost-

recovery levels.  When customers did connect, they often lobbied successfully to have tariffs 

lowered from originally agreed rates. By the end of the project there was still no compelling 

evidence to confirm expectations regarding the willingness and ability of rural households to 

cover O&M costs of the schemes, much less meet a significant share of capital costs. 

Regulation. There was no government regulator for rural piped water supply and no formal 

mechanism for regulating BOT contract compliance except via the contracts themselves.  

However, this approach (known as “regulation by contract”) works best when the contracting 

parties are clearly identified and contractual relationships straightforward. But in 

Bangladesh’s rural water sector this is still not the case.  By the early 2000s, the government 

was developing a policy to decentralize service delivery to the local level in order to ensure a 

more demand-driven, cost-effective, and sustainable approach in the water sector.  The policy 

was formalized with the Union Parishad Act of 2009, which assigned responsibility for the 

provision and maintenance of rural water supplies to the Union Parishads (or UPs), the lowest 

level of elected rural local councils.  If fully implemented, this policy would have established 

local level “public” partners for these piped water BOTs in rural areas.  But even after the Act 

was passed, the national-level water agency – DPHE – remained the sole governmental entity 

with the technical capacity and authority in the rural water supply sector, because the UPs 

continued to lack the technical capacity to lead this sector. This meant that a national agency 

would continue to play the key role in designing, supervising, and contracting out rural water 

supply schemes until such time as the UPs were able to fully assume that function.  In effect, 

this left a regulatory void within which the BOTs would have to operate.  Community groups 

were expected to monitor BOT contract compliance, but they typically lacked the skills and 

resources to do this effectively and received little assistance from DPHE. 

Technical support.  BWSPP provided some capacity building and technical support to various 

project actors, but by the end of the project it was clear that more assistance was required 

than had been initially planned for under the project.  Sponsors generally lacked the capacity 

to prepare their bids, design their projects, or do water quality assessments.  In many cases it 

was apparent that they needed help understanding how to operate their schemes 

commercially.  The PMU also lacked capacity in many of these areas.  Local communities 

needed more help in dealing with sponsors and monitoring contracts.  Higher level officials 

in DPHE were willing to explore innovative solutions, but DPHE was still far from a 

consensus view that the BOT model was more than one option among several under 

consideration.  (One manifestation of this lack of commitment to the model was the absence 

of efforts by the government to play more of a role in providing the kind of support needed 
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by rural private operators, local governments, and community organizations.)  A stronger 

effort would be needed to help senior counterparts understand the model and its potential 

benefits, and play a more active role in attempts to roll it out. 

Evaluation. As BWSPP concluded there were still aspects of BOT implementation that were 

not well understood.  This was partly a result of the fact that by the time BWSPP was 

restructured in 2008, the project’s monitoring and evaluation (M&E) framework had not yet 

been developed.  With the cutback in activity levels, plans for the framework were also 

scaled back.  Normal project performance information was not collected by the system, and 

key design features associated with the rural piped water schemes were not evaluated.  These 

features included issues such as the effectiveness of output-based aid approaches to subsidy 

payments, the project’s focus on single water schemes rather than clusters, and how water 

quality could be more consistently monitored and regulated.   
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5.  Subsequent Efforts to Scale Up and Evaluate the BOT Model 

5.1 Bangladesh Rural Water Supply and Sanitation Project (BRWSSP) 

In 2012 DPHE and the World Bank collaborated once again to implement a follow-up to 

BWSPP (completed in 2010).  The new effort was expected to build on the lessons learned 

from BWSSP and recent global experiences.  The focus remained on rural areas and included 

three components including rural sanitation, non-piped water, and piped water schemes.  The 

latter was focused on a refined version of the BOT model.   The result was the Bangladesh 

Rural Water Supply and Sanitation Project (BRWSSP), a US$75 million IDA credit for work 

to be undertaken over the 2012-2017 period.   

Project summary. Under BRWSSP, piped water projects were initially to be implemented in 

approximately 125 areas where shallow tubewells were significantly affected by a 

combination of problems, including arsenic contamination, salinity, iron contamination, and a 

low water table.   The plan was to address these problems by scaling up the BOT model that 

had been developed under BWSPP. 

Each scheme was expected to achieve between 600-1,200 domestic connections. As long as 

the schemes proved to be technically and financially viable (using a minimum number of 

consumers as the threshold for viability) each would cover single or multiple villages 

depending on the density and number of households. Private sponsors (i.e., private 

entrepreneurs, NGOs, contractors, and cooperatives) would be selected competitively to 

construct and operate the schemes on behalf of the local government (UP), which would own 

the assets.  The sponsors would receive OBA subsidies based on performance (measured via 

certified achievement of project milestones) for most of the project costs, but would still be 

responsible for significant levels of investment and long-term operation and maintenance of 

the facilities, all of which would have to be recovered from revenues.   

In various ways, the BRWSSP approach incorporated modifications to the private sponsor 

model pioneered on earlier projects.  Perhaps the biggest adjustment was a stronger focus on 

capacity building and technical support.  This and other key differences included the 

following: 

 Program management.  Because it was now clear that DPHE did not have sufficient 

technical staff to adequately oversee its existing water supply programs, the 

department would receive a considerable amount of technical assistance to support its 

various project-related responsibilities.  Part of this assistance would come in the form 

of a capacity building and training program.  DPHE would also engage a private 

engineering consultancy firm to assist with various aspects of managing the selection 

and development of rural piped water schemes.  The procurement of private sponsors 

was strengthened and simplified, with schemes batched into clusters of multiple 

villages in an effort to achieve economies of scale on the part of the sponsors, and 

reduce the number of procurement actions needed by the project. 

 Sponsors. Tougher bidding requirements were adopted in order to increase the 

involvement of commercially-oriented enterprises and entrepreneurs as private 

sponsors, rather than NGOs.  Prospective private sponsors would also receive training 
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prior to bid submission so that they could comply fully with tougher submission 

requirements designed to make sure that sponsors were competent and commercially 

oriented. 

 Projects. Due to a perceived shortage of sponsor technical skills, resulting in past 

problems with poorly designed, non-viable projects, it was decided that sponsors 

would no longer handle some key project selection and preparation tasks.  DPHE, 

with support from their engineering consultancy firm, would now be responsible for 

feasibility studies and for the design and supervision of construction, as well as for 

scheme site selection. This meant in effect a partial abandonment of the classic BOT 

model that depended on sponsor involvement in design and construction to help 

facilitate operational efficiencies and sustainability during implementation.  But 

improved site selection and scheme design were seen as acceptable trade-offs for 

diluting the BOT concept in this way. To make the schemes more attractive to private 

sponsors, the subsidy level per scheme was increased to 70% from BWSPP’s original 

level of 50%.  Although still output-based, the subsidies were mostly to be provided 

on achievement of construction milestones rather than service delivery ones, so 

sponsors would be reimbursed for capital investment earlier in the process than had 

been the case on earlier projects.  Finally, in recognition of the difficulty in 

connecting households to these systems, the project was designed to allow sponsors 

full subsidy payment disbursements for achieving 70% of system connections rather 

than 100% as in BWSPP. 

 Customers. The project continued to depend on the assumption that potential 

customers were willing and able to pay for services, as long as the schemes met 

expectations regarding quality and service levels. By more carefully designing and 

siting schemes, and implementing a more rigorous sponsor selection process, it was 

assumed that service quality and reliability would be higher and as a consequence 

customers would connect and pay their bills.  By ensuring that the schemes installed 

metered connections, the sponsors could more accurately measure usage and allow 

customers to manage their own demand. 

 Regulation. As asset owners, and in the absence of a formal regulator of rural water 

supply services, UPs were now expected to perform various regulatory functions.  A 

technical assistance component introduced into the project would therefore (i) develop 

an institutional and regulatory framework to cover private sector participation in rural 

water supply, (ii) support increased delegation of responsibility to the UPs so that they 

could carry out their regulatory responsibilities, and (iii) facilitate the benchmarking 

of scheme operations to introduce accountability. 

 Technical Support. As noted above, technical support to DPHE’s PMU was to be 

significantly upgraded in order to capacitate DPHE, but also to ensure that DPHE 

could provide technical support to other actors in the process.  To monitor service 

capacity and quality, the UPs would receive technical support from DPHE and its 

consultants. 
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 Evaluation. The project’s M&E system was designed in specific detail, including 

plans to monitor sponsors’ service and performance through annual audits and 

community surveys.  The surveys would be conducted by external evaluators to obtain 

information about the performance, progress, outcomes, and impacts of project 

activities, including the piped schemes.  Financial audits would confirm sponsor 

compliance with the terms of the service agreements.  Annual or semi-annual 

benchmarking would be done to compare performance across sponsors. (Notably, the 

previous BWSPP project had conducted only one performance audit, which took 

place when the project ended.) 

Results. The February 2015 Mid-Term Review showed that, as with the forerunner projects, 

BRWSSP had also encountered significant problems.  After 34 months (just over half of the 

project period) only 7.4% of the funding had been disbursed.  Of the 125 targeted BOT 

contracts, none had been completed.  Eight schemes had been awarded and of those, only one 

– developed with grant support prior to the project – was 70% complete.  With the exception 

of the latter, the Mid-Term Review estimated that no schemes would be completed before the 

end of 2016 – roughly six months before the project’s planned closing date.   

As a consequence of this lack of progress, the project was restructured to reduce the targeted 

number of schemes from 125 to 35, and the beneficiaries of piped schemes from 550,000 to 

154,000.   At least 90 schemes would have to be cancelled.  DPHE estimated that 75 of these 

had already been discussed with and approved by local communities.  In addition, the IDA 

allocation for the piped water component was reduced by US$20 million.    

While civil/political unrest in the country was partially responsible for the implementation 

delays, project-specific problems were also identified: 

 Program management. Several stumbling blocks held up implementation of the plan 

to strengthen the DPHE and its PMU, including the following: 

o Slow departmental decision making prior to sponsor recruitment meant that it 

took roughly two years to contract and mobilize DPHE’s key technical 

assistance support team that was supposed to build internal capacity and carry 

out crucial project preparation activities.  

o Once the technical assistance support team started to prepare pre-feasibility 

and feasibility studies they realized that the process was more complicated and 

time-consuming than anticipated.  In addition, there were still problems with 

site selection and scheme design, which tended to compromise project 

sustainability.  In some cases, needed treatment plants were left out of scheme 

designs to reduce capital and operating costs. 

o Part of the extra time required for scheme preparation was due to difficulties 

experienced in “batching” schemes into village clusters.  The batching, or 

packaging of multiple schemes, was supposed to make procurement easier and 

attract bidders with economies of scale.  But batching was not allowed by the 

PMU.  “Socio-political reasons” were cited, presumably meaning that the 

PMU did not want to give the impression that they were favouring certain 



29 

 

regions over others.  Whatever the reason, the inability to package multiple 

schemes for development complicated the due diligence carried out by the 

technical assistance teams and increased project preparation costs. 

 Sponsors. Prospective sponsors continued to be unenthusiastic about project offerings, 

with many of the schemes failing to attract bidders.  The PMU seems not to have done 

as much as expected in terms of market sounding or in promoting the schemes once 

target areas were selected, much less encouraging the participation of more technical 

and commercial bidders. Taking away sponsor responsibilities for decisions on 

scheme location and design may have improved the technical viability of the schemes, 

but may also have made them less attractive to bidders and probably increased the 

involvement of sponsors who were less knowledgeable about, and well known to, 

local communities.  Sponsors who actually bid for schemes tended not to be from the 

class of larger commercial enterprises or the smaller, competent private entrepreneurs 

that the project was hoping to attract.  The Mid-Term Review therefore recommended 

that pre-bid market surveys be conducted in each district to determine if there was 

enough interest among potential private sponsors to warrant a bid process.  In other 

words, it was no longer assumed that all the schemes identified and developed by the 

PMU would automatically attract private sector interest. 

 Projects. DPHE suggested in their input to the Mid-Term Review that the projects 

were not particularly commercial.  This was due to the need for a 20% equity stake 

and the challenges associated with recouping this investment over the 12-year project 

period.  DPHE thus requested that the OBA grant contribution be increased to 90% 

per project, which would have been more consistent with prevailing government 

policy and similar to the subsidy levels of the RDA projects.  In essence, DPHE 

believed that the additional subsidy would make it easier to attract operators.  DPHE 

also noted that the cost recovery potential of the schemes was further undermined by 

the need for them to pay for electricity at commercial rates, which were three times 

the level of irrigation rates.  As electricity costs could be as much as 60% of total 

scheme operation costs, particularly if water treatment was involved, these higher 

rates were particularly damaging to the commercial viability of the schemes.  The 

Mid-Term Review however did not change the cost-sharing structures of the schemes 

because bidding for 29 schemes had already started. 

 Customers. With no schemes in operation at the time of the Mid-Term Review, it was 

impossible to judge customer willingness or ability to pay for water distributed by the 

schemes. However, based on all of the attempts to roll out the BOT model to date, it 

was becoming clear that even when communities agreed to the 10% equity 

contribution they were expected to make, that amount was almost never fully paid up 

front.  While the experience in BRWSSP may improve as implementation continues, it 

appears that community contributions in the range of 5% may be more achievable. 

 Regulation. The work on the regulatory and institutional framework had not yet started 

by the time of the Mid-Term Review and it was subsequently cancelled.  (By the time 
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of the MTR, the Asian Development Bank was supporting a policy reform activity 

covering the entire water sector in Bangladesh.) 

 Technical support. During the first half of the project, the DPHE/PMU had not 

provided either the support or the regulatory oversight needed for the sustainable roll-

out of the BOTs.  And because most of the training and capacity building for DPHE’s 

PMU had not started by the time of the Mid-Term Review, 44% of this funding was 

subsequently cancelled, essentially guaranteeing a continuation of DPHE under-

performance in this regard.   

 Evaluation. With none of the schemes likely to be in operation before the end of 2016, 

the plans for financial audits, community surveys, and sponsor performance 

benchmarking were also cancelled. 

5.2 Reviewing the BOT model in Bangladesh:  BWSPP Monitoring Report 

Because in 2005 BWSSP had been the first project to attempt a scale-up of the BOT model, 

WSP eventually initiated a monitoring program to assess progress of the 21 schemes set up 

by the project (13 of which had actually been developed under the earlier project, 

BAMWSP).  In January 2015, WSP issued a monitoring report on the 21 BWSPP private 

sponsor schemes.
3
  All 21 schemes were under construction or in operation when the BWSPP 

project ended in 2010.  But at that stage the majority of the schemes had not yet established a 

substantial track record.  In addition, BWSPP’s own M&E system had never really started 

functioning. This meant that when planning for a renewed scale-up of the model under 

BRWSSP was initiated in 2012, there was limited knowledge about the actual performance of 

these schemes. 

Accordingly, the 2015 WSP monitoring report represents one of the first comprehensive, 

published accounts of performance by these early BOTs.  The report drew the following 

conclusions: 

 Sustainability. Six of the 21 schemes were not operating for various reasons including 

equipment breakdowns and theft, iron contamination (in cases where no treatment 

unit had been installed), and non-payment of water bills by users.  Of the six, three 

schemes had never started operation because of technical design problems. 

 Management quality.  Of the 15 operational schemes, the WSP report concluded that 

four were poorly managed.  

o One scheme lost its treatment plant because of flood damage, but continued to 

sell untreated water to community customers, who in turn did not pay bills 

regularly due to the poor quality of service.   

o A second scheme also had water quality problems. In addition, weak system 

pressure meant that more distant households often did not receive water.   

                                                 
3
 Two earlier reviews had been conducted, but the reports had not been formally issued. 
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o A third scheme similarly had water quality problems and many households 

had started using their own tubewell water or water treated and sold by local 

venders.   

o A fourth scheme had pipeline design problems – many users could not access 

water because of poor system pressure.  Tariff collection was also poorly 

managed.  After a dispute over tariffs with the local CBO water committee, 

the sponsor abandoned the scheme, leaving it under the management of the 

local government (the UP), which struggled to keep the system operating.   

 Service levels. Supply hours typically ranged from three to six hours per day rather 

than the original target of 12 hours.  This was because connection coverage of most 

schemes was limited to 50% - 60%, resulting in lower than anticipated demand and 

lower than expected revenues.  Many potential customers expressed the view that 

because so much grant funding had supported the capital costs of the schemes, grants 

should also pay for household connections.  Others were unhappy with the water 

quality and poor service standards. 

 Network expansion. Connections declined in eight of the 15 functional schemes, 

mainly because customers either voluntarily disconnected due to inferior services 

(pressure failures in the supply lines or poor water quality), or were disconnected for 

non-payment of water bills (again, frequently due to dissatisfaction over weak water 

pressure or poor water quality).  The WSP report established that no marketing or 

motivational programs had been undertaken to increase household connections by 

sponsors in any of these 15 schemes.  Some of the sponsors attempted to access SME 

funding from commercial banks in order to finance system expansion, but found that 

local banks did not recognize small water operators as acceptable borrowers. 

 Metering. While a number of household meters had been installed when the schemes 

were first constructed, most of them had stopped working or had been stolen in the 

years since. Metered bills had never been produced by any scheme.  None of the 

sponsors had ever attempted to install new household meters to manage demand and 

increase income. 

 Capital investment. No additional capital investments for system expansion or 

installation of additional facilities were ever made by any sponsor. Only three 

schemes maintained funds for major repairs or equipment replacement. Most sponsors 

lacked the technical capacity to rehabilitate or repair their own schemes, and generally 

were reluctant to make any further investments for repairs or to meet rehabilitation 

costs.  Typically this unwillingness to invest additional funds was a contributory 

factor in the closing of those schemes that were no longer operational.   

 Tariff rates and collections. As a consequence of increased operating costs (including 

electricity charges that were much higher than anticipated), tariffs increased for 

almost all of the schemes.  Electricity charges typically represented 40-50% of total 

operational expenses, and even more if treatment plants had been added to the 

schemes.  But none of the tariff increases were sufficient to meet capital investment 
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requirements.  Substandard service and poor water quality were cited as the main 

reasons for low collection rates. As a result the average collection rate across the 

operational schemes was unpredictable, with the FY 2012-13 rates at 84.3%, jumping 

to 92.1% the following year.   

 Profitability. Of the 15 functioning schemes, seven were operating at a loss, mainly 

because of low tariffs, poor collections, high electricity costs, and/or high water 

treatment costs. The average return on sponsor equity was only 2.75%.  WSP 

projected that only four schemes would be able to recover their original 30% sponsor 

investments over the 18-year contract period. But the report noted that the NGO 

sponsors operating most of these operational schemes were not doing so with 

commercial intentions.   

 Other commitments. As per the BOT agreements, the sponsors were supposed to 

maintain proper accounting systems, including separate depreciation accounts, but 

none of the schemes were found to be in compliance with these agreements.  DPHE 

had not conducted any of the agreed-on performance or financial audits of the scheme 

accounts.  Only two of the 15 schemes had met their commitments to regularly test 

water quality. 
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6. The International Experience 

Across the developing world the private sector plays less of a role in water distribution 

than in other infrastructure sectors. This is generally because the water sector is 

considered less commercial than sectors such as transport, power, or ICT.  Everyone 

needs access to water, but not everyone is willing or able to pay the full costs 

associated with water provision.  In industrialized countries, full cost recovery from 

user fees has rarely been achieved for water provision (Foster and Yepes, 2006). And 

of course it is even less common in developing countries.  So some level of public 

funding in the sector is considered essential. All of this is particularly true for water 

provision in rural areas, where low population densities and lower than average 

incomes make water networks difficult and even more expensive to build and 

maintain.   

This section reviews a series of international research studies in an attempt to 

determine if there is any compelling evidence to suggest that modestly subsidized 

BOT contracts for rural piped water delivery can solve the problems associated with 

community management models, and do so in a sustainable, scaled up fashion.   

6.1 Kleemeier (2010) 

This was a desk-top study which reviewed 24 piped water projects, about half in Africa, and 

examined the experience of private water supply management in very small rural settlements. 

The review found that the projects often had problems finding competent private operators, 

and frequently could not generate sufficient revenues even after a private operator had 

become involved.  In addition, governments and their development partners failed to provide 

professional support to local communities to enable them to interact with and regulate these 

private operators.  Accordingly, a flaw in the design of these projects was the assumption that 

rural private operator initiatives could make competent government institutions unnecessary.  

Instead it was clear that government would need to play an ongoing role in the regulation, 

training, and professional support required by these schemes if they were to have a chance of 

succeeding.   

However Kleemeier found that evidence was lacking on the financial sustainability of 

privately managed rural piped water schemes.  Record-keeping on these projects was 

typically not adequate enough to support that kind of analysis. Evaluations were not carried 

out to collect and analyze data, and the studies that were done were not widely disseminated.  

While Kleemeier found cases of profitable BOT contracts in Burkina Faso and Paraguay, and 

both community and profitable private management schemes in Niger and Senegal, she 

concluded that even if the private operator approach appeared promising, the sustainability of 

the model was “not yet proven” (28). 

6.2 Foster (2012) 

Most of Kleemeier’s findings were supported several years later in a second desk-top study 

by Foster, who established that over a quarter of rural piped schemes in Benin, Burkina Faso, 

Mali, Niger, Rwanda, and Senegal were privately operated.  But Foster’s review 
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demonstrated that only a few isolated cases existed of private operators who invested their 

own money in schemes with the expectation of recouping full capital costs via user fees.   

While he saw potential value in using BOT contracts to make possible the sustainable 

operation of rural water facilities, he noted that some kind of substantial subsidy would be 

essential to attract private involvement.  He also agreed with Kleemeier that even if a vibrant 

rural water market could be established in a country, there would still be a need for 

competent government institutions to be involved in monitoring and regulating these projects, 

setting tariffs, managing contracts, and administering subsidies.   

Finally, Foster concluded that little real evidence existed regarding the financial or technical 

performance of private operators, and he questioned “the viability of rural water businesses” 

(4). 

6.3 Sy and Warner (2014) 

In their 2014 study, Sy and Warner reviewed data and reports from three countries: 

Bangladesh, Benin, and Cambodia, and arrived at conclusions about the potential 

opportunities for domestic investments in water and sanitation in poor countries.  The authors 

found that by 2025, about 20 million people in the three countries would need to access water 

from rural piped water schemes, i.e., ten times the current number.  But the authors also 

found a mix of commercial and policy factors which would constrain the expansion of private 

schemes, including the following: 

 Weak demand.  Demand for water by poor households is currently not high enough 

for private operators to expand their system capacity, or even make full use of existing 

capacity.  According to international health guidelines, poor households in these 

countries should be consuming more water, but because of tariffs and connection fees 

that they perceive to be high they are discouraged from doing so, especially given the 

quality of water being sold when compared to alternatives (e.g., rainwater, wells, 

springs, and boreholes).  If operators can supply water that seems to be of good 

quality, it may help to increase the demand for piped water. 

 Lack of viable business models. For privately managed schemes to be viable they 

must achieve ‘size’ economies of scale, with levels of sales and prices that are 

adequate to cover all of the system’s costs.  But governments and development 

partners have struggled to find business models that can achieve this kind of scale.   

 Investment philosophies. In Bangladesh and Benin, where system designs are 

determined in a top-down fashion by the governments and their development partners, 

most of the investments that private operators were supposed to make were expected 

to cover repairs or maintenance. However, many firms are not profitable, and 

sponsors are reluctant to invest in the systems that they are operating. This is 

apparently due to doubts about the cost-recovery potential of their businesses.  In 

Cambodia, most enterprises were planning investments in network and water 

production expansion, with half of them contemplating investments in new schemes.  

Their biggest concern however, was access to finance.  In all three countries, firms 
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interviewed by the authors said they believed that water was too expensive for poor 

people and that few incentives existed to increase access by the poor. 

 Unsupportive policies and institutions. Government policies in all three countries limit 

access to investment in the water sector.  In Bangladesh, tariff levels are not high 

enough to allow cost recovery, much less ensure a return on investment.  Investment 

is therefore dependent on access to government or donor financing.  In Benin, 

government design of overly-large systems has been a barrier to system expansion.  In 

Cambodia the legal framework for semi-urban water supply may be limiting the types 

of investments that firms are willing to make.  

Sy and Warner’s study concludes with recommendations for action mostly by governments 

and development partners in three key areas: (i) stimulating the demand for network services 

by the poor; (ii) improving business viability and business models by removing policy and 

other impediments to efficient behavior by private firms; and (iii) improving the investment 

climate and the incentives to invest in challenging markets. 

6.4 Research on Community Management 

In addition to the studies referred to above, there is a vast research literature on community 

management of rural water schemes of all kinds.  These schemes constitute the dominant 

service delivery model for water services in rural areas. The most relevant theme emerging 

from the literature (pertinent to this discussion on BOT service delivery models) is the 

increasing realization that the community management model has reached the limits of what 

can realistically be achieved through informality and voluntarism.  This is one of the 

messages of a recent special issue of the journal, Water Alternatives (October 2013), which 

focused on new trends in rural water supply.  The guest editors noted that behind the apparent 

success of the model in constructing assets and achieving first-time access to water supply is 

a combination of growing challenges: poor performance of service providers, high rates of 

sustained system failure, and very low levels of service.  The editors and other contributors 

argue that the main actions needed to shift community management away from the 

limitations of its traditional model are already becoming apparent.  The first and most 

significant action involves making the model more professional, with some modest forms of 

sector regulation to hold operators accountable for performance and provide capacity 

building for communities to instill good business practices. Thus they contend that, “in some 

cases, professionalization may go as far as fully outsourcing some or most service provision 

to private operators” (336).  Above all, they make the case that professionalization will 

require external technical support, and that structured support programs have proven to be 

more effective than ad hoc support, especially when it comes to improving O&M and 

administrative functions. 

6.5 Other Research 

Finally, various other studies suggest that the potential for private participation in the water 

sector, even in urban settings, has often been over-estimated when it comes to profits and 

investment. A comprehensive review of this literature is beyond the scope of this paper, but 

several research papers are worth considering: 
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 The first is a study by Sirtaine, et al. (2004), which used a sample of both brownfield 

and greenfield projects and included water projects along with those in other sectors, 

to assess the profitability of PPP projects in Latin America during the late 1990s.  The 

study found that on average, projects demonstrated profitability only after about 10 

years of operation. Prior to that point, project shareholders earned negative returns on 

their investments, even when adding in things like management fees, estimated 

accumulated capital gains, and potential investment markups.  But this same study 

also found that 40% of the concessions in the sample did not have the potential to ever 

become profitable, with water concessions being the type of project that was least 

attractive to private operators. 

 A second study, by Gassner, et al. (2009), looked at whether privately operated water 

and electricity utilities outperformed those run by governments.   The study used a 

data set of more than 1,200 utilities in 71 developing countries.  For the water 

projects, the study found significant gains in performance and labor productivity, but 

no evidence of increased investment generated by private participation. 

 A third study, by Marin (2009), undertook a global review of public-private 

partnerships for urban water utilities in developing countries.  The study focused on 

65 large urban water PPPs in operation for at least five years.  Marin concluded that 

the principal benefit of these projects was operational efficiency and service quality 

rather than the ability to supply private sector finance.  He acknowledged that private 

investment was the main attraction of PPPs in the water sector in the 1990s, but added 

that “experience has shown that this was largely the wrong focus” (7).  He noted that 

in the case of poor households, subsidies are often required for consumption as well 

as to increase access (135). 

 Finally, Estache and Philippe (2012) reviewed research literature since 2007 on the 

impact of private participation in infrastructure in developing countries.  They noted 

that water deals were the most difficult to do among infrastructure sectors, and that a 

resurgence of interest in management contracts in the sector “can be seen as an 

explicit recognition that this sector cannot be expanded without public financing” (3).  

Evidence of increased efficiency in water projects due to private sector participation 

“is at best mixed in all developing regions,” because of the importance of the 

legal/regulatory environment in which such projects are implemented (5). 

These four research studies focused on large, mostly urban water PPPs that were not set up 

initially with large amounts of subsidy funding.  So at first glance they may seem irrelevant 

to a discussion of highly subsidized, rural water projects.   But the studies demonstrate that 

neither the large projects that stimulated interest in water PPPs in the 1990s, nor the smaller 

rural projects, were as profitable as assumed at the time. These projects also did not generate 

the kind of private investment that was frequently cited as their principal benefit.  If the larger 

urban PPPs could not meet these expectations, it is not so surprising that smaller rural 

projects would have difficulties consistently demonstrating profitability and increased private 

investment, even with partial capital subsidies. 
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6.6 Lessons from the International Literature Review 
This review considers only a few of the important studies that have looked at private 

participation in rural water supply in poor countries.   Nevertheless these studies do present 

some common themes which are summarized below: 

1. Water schemes involving private operation continue to show promise but particularly 

when there are critical elements such as strong private partners, capacitated local 

partners, and clear regulatory regimes in place.  In many instances, interest in private 

sector participation has grown as the shortcomings of traditional community 

management schemes have become increasingly evident.  But the rural water sector is 

rapidly moving beyond a debate about the merits of classic PPP operations versus 

traditional community management schemes.  Many kinds of hybrid schemes are 

appearing, particularly in countries like Rwanda, Senegal, and Benin, involving 

operations owned and supervised by community groups, but operated by private 

contractors. Yet this model is in its infancy and more experience and analysis is 

required before determining that the hybrid model can deliver at scale. 

2. It is still assumed that schemes involving private operation tend to perform better than 

community operated schemes in terms of system maintenance, revenue management, 

water service delivery, etc.  While this may be accurate, there are relatively few 

private operator schemes that have been successfully set up and sustained.  And the 

results ultimately need to be reviewed in comparison to public sector delivery models 

which varied widely, not only between regions and countries, but also by sub-national 

service provides.  Further analysis and research is needed to fully assess the impact of 

private operators, particularly when compared to local public service providers.   

3. As noted above, countries like Senegal and Benin have had some success with private 

operator models in rural areas and those efforts are now moving to scale.  

Nevertheless, there has not yet been a model that has successfully scaled up private 

operator models in hundreds of schemes simultaneously.    

4. It is now widely accepted that private operators can only deliver rural piped water 

services with some form of capital subsidy.  The idea that user fees can cover O&M 

expenses, while still commonly accepted, is less established in many developing 

countries as policy makers hesitate to establish tariffs which cover the full 

maintenance and rehabilitation costs.    Whether the policies support water as a human 

right or an economic commodity, either the public sector, consumers, or some 

combination of the two must find models to cover O&M costs.   

5. Access to affordable finance by small operators seems to be essential for the BOT 

model to work, but beyond a few isolated success stories, such access is still a 

challenge in many countries.  The combination of short tenors and high interest rates 

has inhibited the access to capital to support water projects.   

6. Most researchers argue that private participation in rural piped water supply must be 

augmented by capable government officials and institutions.  For private participation 

to be sustainable, governments must maintain some functions to support private sector 
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involvement. Such functions include things like setting appropriate policies, applying 

regulatory frameworks including tariff setting, developing sector strategies, providing 

support for community engagement programs, and supplying technical support to 

small scale private operators.   
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7. Conclusions 

This review leads to three important questions.  The first is what do we know now as a result 

of the experiences in utilizing the BOT model for the provision of safe water to large numbers 

of households in rural areas of Bangladesh? In other words, what are the important lessons 

learned from these programs?  The second question is what non-BOT options might be 

considered in the future?  Finally, the third question is what additional analysis is needed to 

make informed decisions to address rural water supply constraints in Bangladesh?  These 

three questions are addressed in the following sections. 

7.1 Lessons Learned About Implementing the BOT Model 

The results of the GOB-World Bank collaboration to scale up the use BOT models for water 

provision in rural areas in order to deal with widespread arsenic contamination of ground 

water has been disappointing. To better understand this it might be helpful to identify what 

seem to be the essential program elements necessary to achieve such a scale up. Box 4 

presents a stylized description of these elements, condensing earlier lists of such elements 

(e.g., in Box 3) from seven to four, and highlighting their interdependence.  They are 

interdependent in the sense that each leads to the next: viable, commercial BOTs depend on 

the ability of the program management entity to design such projects and indentify competent 

private operators. Private operators are attracted to the projects only if they are well designed 

and clearly viable, with transparent subsidies and tariff levels set to adequately generate 

profits. Customer are willing to pay for water and make the projects viable only if operators 

are supplying a product that is convenient and of desirable quality.  Unfortunately, as 

summarized in the following sections, few of these program elements were achieved, and the 

chain of interdependent results or outputs was never linked together. 
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Program management. A competent program management entity is the foundation for a 

program of this kind due to the critical functions it must carry out.  Its most important 

functions are to design viable BOTs and find competent private operators.  With any kind of 

PPP it is essential to ensure that the private partner is capable of fulfilling its project 

obligations over the life of the contract because the public partner faces a variety of 

contingent liabilities that can materialize if the deal collapses. The need to thoroughly 

evaluate private partners was recognized in the design of the different Bank-funded BOT 

support projects.   

But the overall management of the BOT roll-out processes was never robust enough to handle 

the hundreds of schemes planned for development.  The GOB and the World Bank struggled 

Program Elements Essential  Characteristics Expected Outputs/Results

1.  Program 

Management Entity

A motivated, high capacity, team 

responsive to deadlines

Willing/able to identify and procure 

competent operators

Willing/able to monitor contract 

compliance

Willing/able to provide on-going 

technical support

2.  BOT Projects Manageable size & technology given 

skills and financing ability of operators

Costs are accurately estimated and 

controllable

Revenues are sufficiently subsidized 

to achieve profitability

Tariff setting process ensures stable, 

cost-reflective pricing

3.  Private operators Willing/able to manage commercial 

projects

Willing/able to monitor/ maintain/ 

rehabilitate assets

Willing/able to interact effectively 

with customers

Access to finance needed for initial 

investments and maintenance

4.  Customers Desire water that is safe as well as 

convenient and good quality

Little or no access to cheaper 

alternative water sources

Willing/able to pay tariffs at O&M 

levels

Willing/able to pay a share of capital 

costs as project begins

Large numbers of commercially 

viable projects designed and bid out

Large numbers of projects that are  

attractive to commercial operators 

and customers

Large numbers of sustainable, 

commercial water delivery 

businesses

Large numbers of rural households 

accessing safe drinking water

Box 4:  Making the BOTs Work -- Essential Program Elements
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to find an effective delivery model for setting up and staffing a project PMU to manage the 

complicated process of designing or evaluating schemes, and procuring sponsors for projects. 

The risks associated with weak program management were well understood in the early 

2000s, but solutions to the problem proved to be elusive. 

The absence of a strong program management entity had knock-on effects across the program. 

All of the key actors in the BOT roll-out needed technical support and capacity building at the 

same time.  DPHE was required to play a key role in providing this support to sponsors and 

the UPs, but it too had strained capabilities.  The delays experienced in building DPHE’s 

capacity added to this complexity.  How and where to start such a capacity building process, 

how to sequence it, and how to manage it, are all challenges that undermined the roll-out of 

BOTs. 

Going forward with a BOT program, the capacity of a government implementing agency 

would have to be strengthened considerably before the project tries to start rolling out BOT 

schemes (rather than as part of the roll-out).  The search for local institutional partners to host 

and staff a PMU should also continue, perhaps considering entities such as RDA.
4
 

Projects. Several characteristics of the schemes made them appear to be risky and unattractive 

to potential sponsors.  For example, the BOT schemes were larger, more complex, and more 

expensive than RDA schemes, which was probably a reason why the latter program was so 

much more successful in attracting operators.
5
  The costs associated with the delivery of water 

were also higher than expected, with schemes being charged for electricity at commercial 

rates (rather than at residential or irrigation rates) and relatively expensive treatment facilities 

needed more frequently to deal with the arsenic issue.  The need to pre-finance the capital 

costs of the schemes may have made the prospect of taking them on seem even less prudent to 

sponsors. Finally, the full disbursement of subsidies proved difficult in cases where 

achievement of outputs was limited by other shortcomings of the schemes, such as the failure 

of communities to contribute their full 10% share of capital costs.  Because subsidy payments 

were subject to taxes and VAT, sponsors automatically received 10% less than some of them 

expected.  

The regulatory environment within which these BOT schemes had to operate also contributed 

to their lack of viability. Currently there is no regulator for rural water projects in Bangladesh, 

which means there are no authoritative service delivery standards or procedures for setting 

                                                 
4
 In the mid-2000s RDA and the World Bank apparently discussed collaboration on rural piped water projects.  

But for a number of reasons the relationship was not pursued.  One problem at the time was that RDA is a 

research and training institute and not classified as an “implementing agency” of government.  That particular 

problem was solved with the creation by RDA of the Centre for Irrigation and Water Management, which does 

qualify to implement projects.  Another problem may have been the fact that RDA projects are multipurpose and 

depend on revenue from both irrigation activities as well as household use.  This might create problems for 

development agencies that normally employ separate divisions to fund and manage these two kinds of activities. 
5
 The RDA schemes are roughly half the size of the BOT schemes, largely because they serve smaller user 

populations, and therefore use smaller overhead tanks and more limited piped distribution networks, and 

typically do not include treatment plants. This makes the 10% down payment less burdensome for sponsors. The 

fact that RDA fully constructs the schemes before handing them over the sponsors eliminates construction risks, 

and substantially reduces pre-financing risks.  In addition, RDA provides technical support to the schemes as 

well as access to a micro-credit revolving fund, which helps sponsors promote water-related income generating/ 

SME activities in the scheme area. 
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and raising tariffs.  As a result, tariffs for many schemes were not ultimately set at the cost-

recovery levels called for by the BOT feasibility studies, and therefore revenues could not 

cover of O&M costs. Under such conditions, tariff-setting became a matter of negotiation 

between sponsors and user groups.  The effort to have UPs act as local regulators was largely 

unsuccessful because of capacity shortcomings.  ADB is currently assisting with the 

development of a regulatory framework for rural water supply so some of these problems may 

diminish in the future. 

Finally, both Kleemeier (2010) and the BWSPP ICR (World Bank, 2011a) raised concerns 

about the effectiveness of output-based aid in respect of supporting BOT project outcomes.  

In some instances, OBA subsidy programs can involve high transaction costs and can be 

complex, with multiple payments contingent on the certified achievement of multiple outputs.  

This cost and complexity, when combined with the need for service providers to pre-finance 

investments (for which OBA reimburses them only after output achievement) sometimes 

makes OBA schemes less than effective at attracting private investment.  Local commercial 

lenders typically refuse to treat OBA subsidies as collateral or any other kind of security for 

loans (Kumar, et al., 2010).
6
   

Going forward with BOTs, further analysis would be helpful to better understand how OBA-

style subsidies impact small BOT projects, how OBA compares with the subsidy approach 

used by RDA, and whether there other types of subsidies, such as up-front capital grants (e.g., 

“viability gap funding”), which might be more productive.  It also seems worth examining 

whether capital subsidies should be higher and whether some kind of operating subsidy is 

needed to facilitate the sustainability of schemes and attract competent sponsors.  Finally a 

solution needs to be found to the high electricity rates charged to the BOT schemes.  With 

government backing in light of the arsenic crisis, it is difficult to believe that these schemes 

could not be charged at residential or irrigation levels, rather than full commercial rates. 

Private Operators. To date, the professional and entrepreneurial capacity of most of the 

selected private sponsors has not meet expectations.  Individual entrepreneurs and private 

commercial enterprises have been far less attracted to the BOT schemes than NGOs, although 

this appears to be evolving in the latest round of sponsors under BRWSSP.  NGOs have 

frequently agreed to act as sponsors, but have not able to apply a commercial approach to 

their schemes.  Many have not had sufficient financial and technical expertise to do so.  As a 

result a significant number of the BOT sponsors have not been particularly careful about 

covering costs, maintaining assets, or sustaining service quality. Poor management of the 

schemes has led to customer dissatisfaction, disconnections, and insufficient revenues, which 

in turn have led to further reduced service quality.   

More traditional PPP private partners such as engineering firms or entrepreneurs have yet to 

demonstrate interest in these schemes although this appears to be evolving under BRWSSP 

where are number of joint ventures have prepared bids.  In retrospect, it appears that 

competent, commercial sponsors either assessed these BOT projects as being incapable of 

generating profits or were unwilling to wait 12-15 years to realize those profits.   It also 

                                                 
6
 These kinds of problems have been cited in the past as reasons why OBA does not seem to have scaled-up as 

much as would be expected based on its various performance reviews (Trémolet, et al., 2009). 
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appears that some of this has to do with the relatively high levels of pre-financing required 

under the schemes.   

Going forward with BOTs, engagement is needed with potential private operators in order to 

better understand their interests and concerns related to managing water schemes.  This means 

better market sounding, as well as greater effort to promote project opportunities among 

desirable kinds of private operators. Government implementing agencies must be convinced 

that professional private participation can contribute to more cost-effective service delivery 

and need to be motivated to help make such participation a reality.   

Customers. Many prospective customers refused to connect to the networks, while existing 

customers were disconnected over time (either voluntarily or involuntarily). This was a 

complex and frustrating problem.  An assessment of total family incomes demonstrated that 

most households could afford to pay for these water services.  But their willingness to pay 

seems to have had the potential to sharply decrease as they weighed the costs involved against 

the quality of the water, the reliability and convenience of service, and the availability of 

alternative water sources. The 2003 willingness to pay study demonstrated that concern over 

arsenic contamination was not the main reason for preferring piped water schemes, and was 

not a deterrent that would keep households from accessing unsafe sources of water if the 

convenience and quality (meaning taste and appearance) of piped water were deemed 

unsatisfactory. In addition, the government and other development partners have continued to 

install fully subsidized tubewells across the country, so residents in BOT service areas 

frequently had other, cheaper options for safe water.   

Going forward with BOTs, public awareness of arsenic contamination in rural areas needs to 

be improved although this needs to be linked to service level improvements (this is discussed 

in more detail in the next section).  It is also worth noting that programs like this tend to be 

more successful using a demand-responsive approach, meaning that end-users have a say in 

system designs, project siting, service levels, etc.  This tends to improve their sense of scheme 

ownership and willingness to pay for services.  Because these BOT schemes involved 

significant community financial contributions, efforts were made early on to engage local 

communities in the schemes, conduct willingness to pay surveys, etc.  The need to do this was 

clearly identified in project appraisal documents.  But some of the early NGO operators now 

admit that surveys were not done thoroughly or at all.  System design and site selection 

responsibilities were originally allocated to bidders in the hope that they would make an effort 

to engage with local communities about the projects.  But those responsibilities were later 

taken away from bidders and handled by DPHE in a top-down fashion, in order to improve 

the overall technical sustainability of schemes.  Unfortunately, because of the need to address 

the arsenic problem, simpler and less expensive service delivery alternatives like shallow 

wells and hand pumps could not be entertained.  However it seems likely that this shift to 

more of a top-down approach probably weakened community ownership of the schemes.  

Ultimately the BOT programs were based on the expectation of community support in 

response to the provision of arsenic-free water. It is now clear that safe water was not enough 

by itself to guarantee community support.     
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7.2 Non-BOT Options Going Forward 

Should another attempt be made to scale up the BOT model for rural piped water provision in 

Bangladesh?  Previous efforts were driven by the urgent need to deal with the health 

predicament the country faced as a consequence of groundwater arsenic contamination.  Most 

of the non-piped water schemes supported by the World Bank in these projects did expand 

access to safe water and these efforts have not been evaluated as part of this review.  

However, in the case of BOT projects, the efforts to scale up the BOT model have been 

disappointing.  In fact, efforts to scale up the use of the model were initiated before it was 

clear that the model had performed well in the early pilot projects like SIPP-1 and BAMWSP 

(Table 1).   

Table 1: BOT Project Track Records as at Project Close 

 
Source: World Bank Project Documents 

Other development partners active in Bangladesh remain unconvinced that the model is 

capable of being scaled up at this point in time.  They continue to support more conventional 

models of water service delivery, including community management approaches.  As a result, 

the government has been faced with conflicting recommendations from its development 

partners.  For example, as the WBG’s first attempt at scaling up the BOT model under 

BWSPP was concluding in 2009, the Asian Development Bank’s Independent Evaluation 

Department concluded the following about the water sector in Bangladesh:   

Support for reforms has not been coordinated well enough, and was sometimes 

misguided (support for private sector-based solutions in rural water supply, 

which in the context of Bangladesh are premature).  (ADB, 2009, 45) 

If alternative delivery models are to be explored, what kinds are available for providing safe 

water in Bangladesh’s rural areas?  The M&E systems for the two large Bank-funded projects 

designed to scale up the model were never operationalised so data on the performance of the 

Initial Revised Results at

Targets Targets Project Close

Designing and testing the model:

1.
Bangladesh Arsenic Mitigation 

Water Supply Project (BAMWSP)
1998-2006 13 BOTs  -

1 under 

construction; none 

operational

The 13 schemes later included in 

BWSPP's revised target of 21

2.
Social Investment Program Project 

(SIPP-I)
2003-2011 6 BOTs  - 

5 under 

construction;          

1 operational

By 2014, 1 BOT cancelled; only 2 

covering operating costs

The first attempt to scale up the model:

3.
Bangladesh Water Supply Program 

Project (BWSPP)
2005-2009 300 BOTs 21 BOTs

Most still under 

construction; 

several operational

By 2015, 6 BOTs cancelled; only 

4 likely to recover investment

The second attempt to scale up the model:

4.
Bangladesh Rural Water Supply & 

Sanitation Project (BRWSSP)
2012-2017 125 BOTs 35 BOTs 

At mid-term, 8 

under construction; 

none operational

At mid-term, cancellation of 90 

schemes already planned

WB-supported Projects CommentsDates
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schemes is limited.  And much of the information on the performance of other kinds of 

schemes in Bangladesh appears to be anecdotal and sometimes inconsistent. Nevertheless, 

some observations are possible regarding alternatives to the BOT model. 

Program Management. Whatever service delivery model is adopted, some kind of program 

management entity must administer the roll-out of schemes.  As mentioned above, this might 

be dealt with via more and earlier technical assistance for government agencies, or the use of 

non-governmental entities like RDA.  In fact, abandoning the BOT model might improve the 

willingness of government officials to support the approach, especially if total subsidy levels 

could be increased to bring them in line with current government policy. 

Projects & Operators. Another option in rural areas could be less ambitious kinds of PPPs, or 

schemes that combine subsidized community ownership and supervision with outsourced 

private management. A variety of stakeholders have recommended capital subsidies of 90% 

(or higher) for rural piped water schemes, as well as operating subsidies.  The introduction of 

such subsidies for BOT projects in Bangladesh would be a major shift in the long-standing 

BOT approach, but is perhaps unavoidable in light of the past performance of these schemes 

and the associated challenges of getting public sector delivery to scale. Stakeholders such as 

DPHE, RDA, BMDA, the Social Development Fund (SDF), and the HYSAWA Fund all 

advocate or use larger subsidies.  Types of operator contracts that would be supported by such 

subsidies could include the following: 

 Management contracts. Government could build schemes and contract them out to 

private managers who would operate and maintain the systems, but be paid directly by 

government instead of via user fees.
7
  However, private operators might be reluctant to 

take on the risks of operating schemes designed and built by government, so several 

variations of this approach, involving private design and construction, have been 

recommended in Bangladesh, including design-build-lease contracts and design-build-

operate contracts (Hydroconseil and DevCon, 2013). Lease or affermage contracts, like 

those used in several West African countries, might also be an option in Bangladesh.
8
  But 

management and lease contracts also have uneven track records in developing countries, 

which might put off prospective private sponsors.  Even when contractors meet 

performance targets, they are often blamed for sector-wide problems over which they 

have little control.  As a result, such contracts demonstrate high rates of renegotiation and 

premature termination.  

 Clustering schemes. In order to achieve economies of scale, diversify operator risks, and 

possibly attract more professional sponsors like local engineering firms (or even 

international operators in partnerships or as sub-contractors with local firms), schemes 

could be clustered together to form much bigger projects for management contractors.  

Clustering would depend to some extent on the geographical proximity of schemes and 

                                                 
7
 Management contracts have been recommended as an alternative to BOT schemes by the Social Development 

Fund, which implemented six pilot BOT schemes with Bank support beginning in 2003 under the SIPP-1 

project. 
8
 In the most common form of affermage, the operator takes its fee from customer receipts, but also charges 

customers a surcharge covering additional asset investments.  Unlike management contracts lease or affermage 

contracts leave demand risk with the operators so are somewhat more risky from a private sector point of view. 
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the use of clustering would also have to be based on a thorough understanding of domestic 

and international operator interests and tolerances regarding rural water supply systems. 

 RDA-style contracts.  RDA has had some success in implementing its own version of 

PPP-type contracts, involving heavily subsidized schemes operated by local families or 

entrepreneurs on behalf of water user associations. RDA claims over 200 schemes in 

operation and relatively little difficulty in attracting operators (see Sect. 2.2 above).  The 

model is far from perfect: (i) RDA admits that only about half of the existing schemes are 

reasonably well maintained, (ii) subsidy levels are high (90%), and (iii) risks are low for 

private sponsor/operators (the subsidy is not performance-based).  Many of the schemes 

seem capable of covering costs, but profit generation is not robust.  Despite these 

challenges, the RDA approach has demonstrated modest success in Bangladesh, especially 

when compared with the water delivery performance of alternative models. 

 Hybrid models. Recent research by groups like the International Water and Sanitation 

Centre (Moriarty, et al., 2013) suggests that the emerging service delivery model in this 

subsector, which is most responsive to user demands and government mandates and 

constraints, may lie somewhere between BOT-type approaches and traditional community 

management schemes. This emerging hybrid combines characteristic of both approaches.  

It results from the realization that the community management model is reaching the 

limits of what can be realistically achieved using an approach based on informality and 

voluntarism, and that sustainable achievement of desirable levels of service delivery do 

not always result from this approach.  The hybrid involves a continuation of community 

management principles, but with a stronger degree of professionalism and external 

support to community owners of schemes.  In many cases this means fully outsourcing 

most service provision tasks to private operators, with asset ownership and final decisions 

on service levels and tariffs remaining with communities or local government.  In effect, 

private participation is carried out on the basis of management or service contracts.  But 

as with those forms of private involvement, if costs are not estimated on a fully life-cycle 

basis, financing is not provided, and some kind of tariff-setting regulation is not in place, 

private operators may be blamed for service delivery shortcomings that are not fully 

under their control.   

 Professionalization contracts. In rural areas perhaps the first step should focus on 

existing schemes rather than new ones, regardless of how they have been structured.  

Professionalization contracts have been developed in India for mid-sized urban utilities, 

but might be adaptable for smaller schemes in a country like Bangladesh, which have 

been developed by RDA, DPHE, donors, or MDBs. In India, these contracts involve 

private firms contracted to help municipal water utilities implement Standard Operating 

Procedures for each functional area of the utility, such as network management, 

commercial functions, administration and finance, and capital planning and management. 

The contractor would also advise on billing systems, asset management, leak detection, 

and maintenance. The contractor would then provide training and on-going management 

advice. Actual management control of the utility would not change hands.
9
  These are not 

                                                 
9
 See Ehrhardt, Mugabi, and Kingdom, 2015. 
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PPP arrangements, so private contracts cannot be expected to cover any of these costs – 

funding for these contracts, and for any needed capital investments, must be sought 

elsewhere.   

Customers. Perhaps rural areas in Bangladesh should be left to an enhanced community 

management model that builds on existing efforts undertaken by the government and other 

development agencies, with more emphasis on professionalization of services, contracting out 

operations, and long-term sustainability.  The management of rural piped water schemes 

using PPP-like approaches could be reserved for reasonably well capacitated local 

governments (UPs) in rural areas, like the 37 schemes developed by the HYSAWA Fund.
10

 

Experience in Bangladesh suggests that private participation in infrastructure services might 

be much more sustainable in peri-urban environments due to higher population densities, 

better informed and more affluent customers, and more interested, competent small local 

businessmen acting as operators. 

But whatever service delivery model is chosen, if households better understood the risks of 

drinking water contaminated with arsenic, and if dangerously contaminated boreholes were 

more frequently identified and shut down, the willingness to pay for piped delivery of safe 

water could be much more robust.  But if anything, the public outcry over the arsenic threat 

seems to have diminished since the early 2000s, despite recent research showing that the 

problem may be larger and more dangerous than previously thought (Argos, et al., 2010). 

New awareness campaigns could generate multiple benefits if they were better designed and 

resourced than past efforts.  But any such awareness campaign would only be effective if it 

was linked to some kind of comprehensive solution to the arsenic problem, including the 

provision of clean water. As a next step, there is a need for a better understanding of the social 

and economic costs of arsenic contamination, as well as the costs of effectively addressing it 

using different options. 

7.3 Two Longer-term Knowledge Objectives 

At least two additional set of issues need clarification in the Bangladesh context, regardless of 

which service delivery model is selected to deal with the arsenic problem. Ideally, efforts to 

clarify these issues would already have started.  But in the haste to find solutions, not enough 

in depth analysis was undertaken to address these issues. These are multi-facet matters and 

resolving them will require significant resources as well as close collaboration between 

development agencies and the government. 

The first issue involves gaining a better understanding of how water pricing is done across 

Bangladesh, and the extent to which subsidies are available to supplement user fees.  There 

are apparently no standardized methods for pricing or subsidy provision.  Water pricing does 

not appear to be linked to capital expenditures, O&M requirements, or affordability. There is 

a lack of information and transparency regarding the size and extent of the subsidies available 

in the sector as well. Policies to regulate the water sector and review and adjust tariffs are 

under development, but implementation modalities and capacity support are still in the early 

stages of review. While many of these issues around water pricing and subsidies are sensitive, 
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 The Fund reports that after five years of operation, 25 of these schemes appear to be generating surpluses.   
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further research, analysis, and capacity support for water pricing, subsidy provision, and 

assistance in implementing a regulatory regime, seem essential no matter what delivery model 

is ultimately selected. The unenthusiastic private sector reaction to the BOT models on offer 

was due in many cases to the lack of regulation that could maintain tariffs at cost-reflective 

levels and the many prominent examples of higher subsidies provided to other government-

supported water schemes. 

The second issue involves the need for a compelling recommendation regarding the most 

cost-effective model for the delivery of safe water in rural areas, which the government 

ultimately can support with limited outside assistance. Ultimately this analysis would identify 

a sustainable, affordable model to deliver clean water, at scale, in rural areas.  More 

specifically, this involves comparing the total life-cycle costs and benefits of the BOT model 

with various other delivery models promoted in rural areas by the government and other 

development agencies, or with delivery models used in other countries (such as the hybrid 

schemes emerging in West Africa). The comparison of models and indeed the 

conceptualization of new approaches going forward needs to be done in terms of comparing 

the total, life-cycle costs of providing services at a defined level to a defined user population 

over time.  Box 5 lists cost components, identified by Fonseca, et al. (2011), which offer a 

convenient framework for establishing total life-cycle cost profiles for different models. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The point of this analysis would be to determine the resources needed to make the schemes 

sustainable – and thereby facilitate a subsequent discussion of how to source adequate 

financing for these costs.  Very careful attention needs to be paid to “capital maintenance 

expenditures” for the long term operation of these schemes. Both the BOT and community 

maintenance models assume that communities will cover O&M from tariff payments.  But 

there is little evidence to date that any but the largest small-town schemes are able to cover 

Box 5:  Cost Components of Water Services 

Capital expenditure – 

hardware and software 

(CapEx) 

Expenditure on fixed assets such as physical infrastructure 

(for initial construction or system extension), and the 

accompanying 'software' such as capacity building. 

Operating and minor 

maintenance expenditure 

(OpEx) 

Expenditure on labour and materials needed for routine 

maintenance which is needed to keep systems running, but 

does not include major repairs. 

Capital maintenance 

expenditure (CapManEx) 

Renewal, replacement and rehabilitation costs which go 

beyond routine maintenance. 

Expenditure on direct 

support (ExpDS) 

Costs of ongoing support to users and local stakeholders, 

for example on local government or district support staff. 

Expenditure on indirect 

support (ExpIDS) 

Costs of higher-level support, such as government 

planning, policy-making and regulation. 

Cost of capital (CoC) Costs of servicing capital such as repayment of loans 

Cost of project preparation 

(CoP) 

Costs of pre-feasibility and feasibility studies, 

procurement, and contracting 

Source: Adapted from Fonseca, et al., 2011. 
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capital maintenance from user fees (Fonseca, et al., 2013).  A second area of concern is the 

total cost of project preparation.  In selective instances the BOT schemes themselves may be 

able to recover O&M and some of their capital costs.  But how do the models compare in 

terms of development costs? A related area to analyze would be capital expenditure.  A 

review of the technology used for water pumping and treatment would be helpful to 

identifying the most cost-effective equipment for use in these schemes.  This would include 

an assessment of the low-cost tube well building materials developed by RDA, and the 

possibility of using technologies like solar power for water pumping, as is now being 

experimented with in India, Tanzania, and other countries.  On the basis of a life-cycle 

analysis of this kind, the government can then take its own informed decision about service 

delivery models, and can begin to take ownership of the identified solutions. 
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