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An estimated 3.6 billion people lack safely managed services globally, many of whom live in challenging urban contexts and face multiple barriers to accessing safely managed sanitation. These households need solutions that span the entire sanitation chain, from waste containment to waste treatment and disposal. Container-based sanitation (CBS) is one such solution. CBS organizations provide safely managed sanitation services to subscribers and largely depend on customers subscribing and remaining subscribed to their services. However, these organizations report that they experience high rates of customer attrition, which can make sustaining operations and/or meeting community sanitation goals difficult. Few studies have investigated the strategies being implemented to mitigate this attrition. To address this need, we used an exploratory case study approach, interviewing employees from seven CBS organizations and gathering documentation, to identify the perceived drivers and strategies employed to mitigate attrition. The dominant perceived driver of attrition was economic challenges faced by subscribers, and the most common strategy to mitigate this attrition was developing individual repayment plans. Notably, organizations described attrition mitigation strategies that ranged along a public-private continuum. Strategies carried important tradeoffs, for example, private-leaning strategies often limited cases’ ability to service the most economically challenged households while reducing their risk to operational sustainability. Public-leaning strategies often sought to maximize the households serviced through external funding and subsidies; a long-term goal of some respondents. Future research should consider longitudinally studying CBS organizations to better understand their movement along the public-private continuum and how these essential sanitation services could be best supported by public actors.
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1 INTRODUCTION
Urban population growth is outpacing recent increases in urban sanitation coverage (United Nations Children’s Fund, 2020). Increasing sanitation coverage in high-density urban areas is complicated due to the multiple barriers urban households can face in accessing safely managed sanitation systems, or “improved facilities that are not shared with other households and where excreta are safely disposed of in situ or transported and treated offsite” (WHO and UNICEF, 2017). Barriers to decentralized sanitation solutions in these areas can include limited space for new infrastructure (Tamene and Afework, 2021), difficulty affording pit emptying services (Jenkins et al., 2015), and barriers to installing new systems if land ownership is uncertain or disputed (Tilmans et al., 2015).
Container-Based Sanitation (CBS) is one potential sanitation solution to meet the need for safely managed sanitation solutions in these challenging urban settings. CBS is a market-based sanitation solution, defined as “the development of a sanitation market in which the user makes a full or partial monetary contribution toward the purchase, construction, upgrade, and/or maintenance of a toilet from the private sector” (USAID et al., 2018, p. v). CBS organizations operate a unique business model which provides both a compact, portable, sanitation technology (a toilet) and a regular waste collection service for treatment under one subscription-based model. Excreta treatment may be managed by the CBS organization itself or another entity like a municipality or utility (World Bank, 2019). CBS services are uniquely able to provide an indoor, accessible solution requiring no below-ground infrastructure. These characteristics make CBS a vital sanitation solution for dense, space-limited, low-infrastructure peri-urban areas and/or those with disputed land tenure (Russel et al., 2019).
Subscription-based CBS models are centered on customers subscribing to, and remaining subscribed to, their services. However, CBS organizations describe experiencing high rates of customer attrition, which can make sustaining operations difficult. For example, VanRiper et al. (2022a) found that from August 2014 to August 2019, 57% of CBS subscribers in Haiti eventually terminated their subscriptions. The most cited reason for leaving the CBS service was economic challenges; further, those who terminated their subscription due to economic challenges were more likely than other groups to revert to open defecation or non-private sanitation options. UN Sustainable Development Goal (SDG) 6.2 calls for “access to adequate and equitable sanitation and hygiene for all and end open defecation” by 2030; thus, movement down the sanitation ladder, or slippage, is problematic. When attrition from CBS services results in loss of access to safely managed sanitation, mitigation is essential.
While the nature of attrition in CBS services has profound implications for managing sanitation safely, few studies have investigated the drivers of attrition, and we are not aware of any that have explored the strategies CBS organizations have employed to address customer attrition. The strategies organizations choose to implement are influenced by internal values and external, contextual pressures (Moore, 2000; Bradshaw, 2009). In the case of CBS, organizations exist along a continuum, between a public, utility-style provider that ensures sustained sanitation coverage to all households, and a private enterprise, which requires maintaining private paying customers to remain operationally afloat. We hypothesize attrition mitigation efforts may move CBS organizations in varying directions on the public-private continuum described by Perry and Rainey (1988).
Therefore, this study sought to address the following research questions:
• What do CBS practitioners perceive to be the main drivers of customer attrition in their CBS operations?
• What are CBS organizations’ strategies for mitigating attrition across the communities they operate in?
• What are the implications of attrition mitigation strategies on the CBS organizations’ operational characteristics?
To investigate these questions, we employed an exploratory case study analysis across seven CBS organizations.
2 BACKGROUND
The JMP sanitation service ladder, used to monitor and measure progress towards SDG 6.2, calls for all to have “access to adequate and equitable sanitation and hygiene” and an end to open defecation by 2030 (WHO and UNICEF, 2017). It contains five rungs, each representing a reduced health risk for the sanitation user or broader community, with the highest rung representing safely managed sanitation.
Container-based sanitation was first recognized by the Joint Monitoring Program (JMP) as an improved sanitation solution in 2018 (UNICEF and WHO, 2018), and has been expanding globally since 2009 (World Bank, 2019). CBS organizations provide toilets that store excreta in a removable receptacle and then collect and transport the containerized excreta for treatment at regular intervals (World Bank, 2019; VanRiper et al., 2022c). Many CBS organizations operate as subscription-based services. Most collect containerized excreta from the point of use. Some CBS business models require households to drop off their full container at a collection site (World Bank, 2019) or dispose of collected urine while the organization picks up the solid waste (World Bank, 2019; VanRiper et al., 2022c). CBS services providing household-scale toilets meet safely managed sanitation standards set by JMP (Russel et al., 2019). While CBS organizations work with a variety of subscriber types, including landlords and schools, they most often work directly with individual households (World Bank, 2019). CBS organizations currently operate in at least nine different countries across four continents with over 250,000 users (CBSA, 2024).
Progress towards achieving SDG 6.2 can be hindered by the occurrence of slippage, which occurs when a household moves down the sanitation ladder. Attrition, or the discontinuation of the active business-customer relationship (Optimove, 2023), can lead to slippage when the household moves down the sanitation ladder following the discontinuation of the business-customer relationship. In the context of CBS services, attrition occurs when a household ceases to subscribe to the sanitation service or the CBS organization leaves a service area, resulting in the household losing access to the service (VanRiper et al., 2022b). When attrition results in slippage, it undermines progress toward SDG 6.2. Thus, it is crucial to identify drivers of such attrition, and the strategies that CBS organizations can employ to mitigate this where possible.
Few studies have identified drivers of customer attrition in CBS services. We are only aware of the study by VanRiper et al. (2022a) that surveyed current and former CBS subscribers in Haiti to identify drivers of attrition. They found that the dominant driver of customer attrition from CBS services was economic challenges, followed by subscribers exiting CBS services after installing their own latrine or flush toilet. Further, dissatisfaction was not identified as a meaningful driver of attrition from CBS services which aligns with other studies that have found low dissatisfaction with CBS in serviced areas (World Bank, 2019; Tidwell et al., 2022). This low dissatisfaction may be due to CBS organizations’ practice of collaboratively designing their sanitation systems based on feedback from their customers (e.g., Mijthab et al., 2021; VanRiper, 2021). Indeed, previous literature suggests that CBS services can satisfy subscriber’s wants and needs for sanitation (Russel et al., 2019).
Many contextual factors shape CBS operations and attrition dynamics, including the economics of customers, property size and infrastructure, geophysical context, household sanitation history, and regulatory and financial context (VanRiper et al., 2022a). Furthermore, the sector has increasingly recognized the need for approaching urban sanitation as a public service and employing a mix of technology solutions to achieve SDG 6.2 (Schrecongost et al., 2020). CBS services hold an important role in achieving these goals. To our knowledge, scholars have not yet investigated the strategies CBS organizations take to address these drivers and mitigate attrition. Therefore, this study seeks to characterize the strategies that CBS organizations currently employ, plan to enact, or have discontinued, and associate them with identified perceived drivers.
2.1 CBS providers as non-profit organizations and social enterprises
Most CBS organizations in this study self-identified as non-profit organizations (NPOs) or social enterprises (SEs). The term NPO is broad and includes diverse types of organizations such as universities, hospitals, and non-governmental organizations (NGOs) (Antonucci, 2017). This diversity makes NPOs challenging to define and no consensus on their defining characteristics has been reached (Knutsen, 2013). Notably, Knutsen and others (e.g., Sanders, 2015; Bromley and Meyer, 2017) argue that while NPOs are not wholly public or private organizations, they may adopt public or private characteristics depending on the organization’s context.
There is no international consensus on the definition of SEs (Defourny and Nyssens, 2017); however, SEs are generally understood as organizations that “combine societal goals with an entrepreneurial spirit” (European Commission, 2023). They are sometimes defined as private institutions that conduct services that contribute to social good or the public using a market-based approach or entrepreneurial strategy (OECD, 1999). For this study, SEs are understood as non-profit organizations that address societal needs and achieve “financial returns while fulfilling social, environmental, and/or other developmental goals, mainly poverty alleviation; and working in conditions where formal institutions, governments, or markets have failed to ensure social justice” (Cho and Sultana, 2015, p. 296). This attempt to balance two objectives causes SEs to exist along a public–private continuum (de Kam, 2005), with the organizations nearer the public pole minimizing cost burden to the customer, and those nearer the private pole focusing on the customer as the main source of operational funding. This internal tension between their mission and the need to maintain financial sustainability is especially relevant to CBS organizations as the service they provide is subject to inherent market failure (Schrecongost et al., 2020).
NPOs rely in large part on funding from donations and grants to sustain operations, often indefinitely (Luke and Chu, 2013). Whereas, SEs generate enough revenue to sustain their operations independently through their business model or through a mix of revenue generating activities and grants (Luke and Chu, 2013; Doherty et al., 2014). CBS organizations often provide sanitation services in locations where a government utility currently does not provide services (Mijthab et al., 2021; VanRiper et al., 2022c) and where individual sanitation users may struggle to afford subsidized costs of safely managed sanitation services (VanRiper et al., 2022a). Therefore, gathering reliable income solely from external sources (e.g., government funds or grants) or full funding from internal subscribers is difficult (World Bank, 2019).
An organization pursuing an attrition mitigation strategy that increases external funding sources, such as grants, donations, and public investment, would move more towards a public organizational model. Conversely, a strategic decision to target reliable customers would focus reliance on internal revenue, moving the organization more towards a private model (Perry and Rainey, 1988). This tension between public- and private-leaning decisions is important to capture as it has real implications for the sustainability and operations of CBS organizations, and for reaching SDG 6.2. Thus, our study considered these financial factors when analyzing how the strategies employed by CBS organizations for customer attrition are influenced by this tension.
2.2 Blended finance models with pressure to scale services
CBS organizations often cannot recover all operating costs from their subscription fees and sales of transformed products (World Bank, 2019), requiring them to rely on other sources of revenue, such as external donations, to sustain their operations. This, combined with the recent expansion of CBS services to multiple countries, has drawn attention from the broader Water, Sanitation, and Hygiene (WASH) field and increased inquiry into their financial sustainability as a market-based service for low-income communities (e.g., Tilmans et al., 2015; World Bank, 2019; Mallory et al., 2022). Specifically, blended finance models, which include a combination of internal and external funding, have been a focus of recent work (OECD, 2019; World Bank, 2019). Some analysts critique their dependence on external funding (World Bank, 2019), placing pressure on CBS organizations to achieve a “break-even” or profitable business model.
Simultaneously past studies have emphasized the need for CBS organizations to scale their services as a means of increasing their impact, bringing in more revenue, and demonstrating CBS services’ potential as a sanitation solution (EY & WSUP, 2017). While enlarging the customer base may help reduce costs per household served, “profitable” CBS businesses are unlikely in the near future, even with increases in scale and sale of products from transformed excreta (World Bank, 2019). A study of two CBS organizations found that it would be difficult for both organizations to scale without increasing their reliance on external subsidies or gaining institutional support and recognition (Mallory et al., 2022). A separate study found similar results, emphasizing that increased scaling of CBS services will only be possible with subsidies and significant institutional support (Russel et al., 2019). Finally, scaling alone will not relieve the financial pressures of the areas where CBS organizations operate. Therefore, in this study, we seek to understand CBS organizations’ experiences with customer attrition, the strategies they employ to address attrition, and the outcomes of those strategies, while considering the contexts in which CBS organizations operate, their service model designs, and operational pressures.
3 METHODS
An exploratory case study approach was used to identify CBS service providers’ perceived drivers of customer attrition, and characterize the strategies these organizations take (present, planned, and discontinued) to mitigate this attrition. Case study approaches are well suited for investigating a current phenomenon within its real-life context (Yin, 2009). Taking an exploratory case study approach can highlight the similarities and differences in customer attrition and mitigation strategies across each case (e.g., each CBS organization). Cases were selected because they were established organizations providing CBS services, representing a variety of operating contexts and business models. Organizations had to be in operation for at least three years to qualify for the study. To maintain the confidentiality of participants, the locations and names of the CBS organizations are not shared.
Cases were developed using 1) documentation (publicly available and/or provided by participants), 2) semi-structured interviews, and 3) validation of within-case results by participants. Each of these data sources is described below.
3.1 Data collection
Collected documentation included publicly available information, such as CBS organization blog posts and published journal articles, and documents provided by participants. Participant-provided data included information about the CBS organization’s service model, descriptive data (e.g., customer base size), and descriptions of customer vetting strategies (e.g., characteristics of the desired customer).
As our primary data source, we interviewed representatives serving in an administrative role at each of the seven CBS organizations using semi-structured questionnaires lasting approximately one hour. Interviews asked participants to describe (1) the nature of customer attrition they have noted in their work, including the drivers they believe led customers to exit the service and (2) the strategies they have used or are planning to implement to mitigate attrition. Interviewees were also asked to describe their service and service context to allow for comparison of similarities and differences between locations and subscriber bases (e.g., customer characteristics, current rates of attrition, etc.). Informed consent was obtained orally from all participants following IRB protocol #21-0030.
3.2 Data analysis
Qualitative responses regarding attrition drivers and mitigation strategies were analyzed to identify perceived drivers of attrition and current, past, or future attrition mitigation strategies employed by organizations. Collaborative coding was used to validate the categorization of different types of attrition drivers and mitigation strategies. See Supplementary Material SI-1, SI-2 for definitions of strategies and drivers.
Collected documentation was organized by case and information was compiled and scanned for factual descriptions of selected characteristics of the organizations to inform the “General Organization Information” table in Supplementary Material SI-3. To validate findings within each case, interview and document review summaries were sent to each participant for member checking (Birt et al., 2016) (see Supplementary Material SI-3 for the validation sheet template). During the validation phase, participants corrected results by leaving comments. Comments were then reviewed and, as necessary, results were updated. Following validation of within-case results, cases were compared to identify the frequency of perceived drivers and strategies across cases.
Keeping in mind the strategic actions CBS organizations take that may move them towards different ends of the public-private continuum, all identified strategies were then categorized as “private-leaning,” “neutral,” or “public leaning” based on the continuum as described by Perry and Rainey (1988). Perry and Rainey (1988) defined this continuum using three variables: ownership, funding, and mode of social control. A private enterprise was categorized as an entity that was privately owned, privately funded, and whose mode of social control was the market. While the authors applied this continuum to characterize organizations, we argue that strategies can be characterized using this same continuum because the adoption of strategies can result in changes to the variables that compose the organization’s placement along the public-private continuum. Notably, funding and mode of social control can change concurrently with the adoption of one strategy. For example, increased involvement of a government authority in an organization’s functions and decision making (social control) could also be tied with increased government funding (funding).
Many attrition mitigation strategies reported by cases in this study adapted at least one of the variables described above (See Supplementary Material SI-4). A strategy was identified as “public-leaning” if it increased the organization’s reliance on external funding sources, increased the influence or decision-making power of public actors (mode of social control), or increased the ability for economically challenged households to subscribe to the CBS service. Conversely, a strategy was categorized as “private-leaning” if it led the organization to increase reliance on internally generated revenue or increase the influence of the market on strategic decisions. A strategy was categorized as “neutral” if it did not change the amount a household had to pay for the subscription-based service (e.g., did not lower or subsidize the fee), did not change the organization’s reliance on internal or external revenue, and did not change the level of control from public actors.
4 RESULTS
Cases discussed fourteen perceived drivers of customer attrition, eighteen current attrition mitigation strategies, including six discontinued strategies and plans to employ ten strategies in the future. Overall, six of the seven cases described at least nine strategies and at least four perceived drivers of customer attrition per organization. Case B reported no measurable attrition and, therefore, did not identify drivers or current strategies for addressing customer attrition. They have achieved a single-payer system, through which the organization partners with a municipality on service provision. The municipality appears to maintain service across users regardless of household ability to pay. Table 1 compares the CBS organizations included in this study by customer type, context, size of their customer base, current attrition rates, and articulated goal for their financial model. Table 2 depicts the five categories of perceived attrition drivers identified in this study and Figure 1 associates strategies employed by the CBS organizations with their targeted attrition driver. Following the tables, each category of drivers and strategies employed by organizations to mitigate attrition are discussed.
TABLE 1 | Not all organizations are aware of their current attrition rates and therefore, only those reported are included in this table. Case age describes the number of years each case has been operating CBS services. *Case B described an attrition rate of 0% based on this study’s definition, however they did note that household-level payment is not regularly collected or documented by the municipal partner.
[image: Table 1]TABLE 2 | Prevalence of reported drivers of subscriber attrition across all cases. The dominant driver of attrition identified by the organization was noted by a bolded X*. Supplementary Material SI-1 lists all identified drivers.
[image: Table 2][image: Figure 1]FIGURE 1 | Current strategy areas employed to address each attrition driver (cases employing the strategy are noted by identifying letter code). Blue represents a strategic action that is “private-leaning” and green represents a “public-leaning” action. Black represents strategies that are “neutral”. Bolded letters with an asterisk represent a strategy that was used to address the perceived dominant driver of attrition.
All organizations that identified economic challenges as a driver of attrition employed at least one strategy to mitigate this driver. While five cases identified customers leaving the service area as a driver of customer attrition, only three cases described employing a strategy to mitigate this driver.
4.1 Attrition driver I: economic challenges (case A, C, D, E, F, G)
The most common driver of customer attrition identified in six of the seven cases was economic challenges. In four of these cases, participants identified economic challenges as the dominant driver of attrition. Case A surveyed subscribers who have left their service and found that 34% described an inability to pay the subscription fee. The topic of accumulating debt, as it relates to the household’s context, was discussed by three cases (A, D, and E). Case A and E described how recent economic situations, including inflation, have exacerbated issues of affordability. Case D described households struggling to regularly pay due to the unstable nature of their income.
All six cases work with low-income households that face multiple economic barriers, like working in an informal job market, experiencing political unrest, and in some cases, needing to financially prioritize other basic needs, like drinking water. In the six cases that identified economic challenge-driven attrition, government-level sanitation subsidies are not available for individual households. Therefore, when households cannot afford their subscription fees, and no other sanitation subsidies are available, cases described having to make the tough decision to remove subscribers from the service completely or otherwise risk becoming financially unsustainable.
4.1.1 Strategy to address attrition due to economic challenges: increased flexibility with payment (case A, C, E, F, G)
Developing individual repayment plans with subscribers who are behind on payment was a common strategy employed to reduce customer attrition rates. Five of six cases that described economic challenges used this strategy. Case A described the difficulty with executing this strategy and acknowledged that while it may help reduce attrition rates it comes with a tradeoff of excessive work for the administrative team.
“We have called people to say if you cannot pay just let us know if there is a way we can work around this with payment arrangements. Maybe just pay one month now and we'll split the other one or two or three payments and just [do it] on a one-to-one basis [image: image] this obviously creates some extra work for our team. If you just monetize that [image: image] that is expensive but is a way in which you can avoid attrition … we think that [if] we were more strict with the [payment] policy we would probably have had lost more people.”
Case C, E, F, and G described taking a similar approach by working one-on-one with each subscriber to develop a repayment plan that would work best for each household. Case D used to develop individual repayment plans but stated that they recently discontinued this strategy. Instead, they described changing their messaging around payment to encourage more subscribers to pay the service fee either in small increments over the course of the entire month or in bulk (multiple months at a time) depending on their financial situation. Recognizing that the financial situation of households can vary from week to week, Case D is developing a strategy to encourage their customers to invest in sanitation when they have the financial means to and not just when the monthly payment is due.
4.1.2 Strategy to address attrition due to economic challenges: customer vetting (case C, E, and F)
Conversely, three cases described increasing customer vetting to reduce the likelihood of their subscribers accumulating debt or paying late. Case C described a recent internal study revealing that vetted customers had a 55% higher payment rate. The success of this strategy at the pilot scale led them to apply it across their entire service area. However, this strategy comes with tradeoffs, which Case F mentioned, stating;
“We are aware that we are not considering all the customers [by vetting] but because we are working as a business, we need to really consider those things.”
While Case C, E, and F may experience more financial security by forging a customer base that is more likely to pay consistently and fully, pursuing this strategy leaves them less likely to service the poorest households in their service area. Case F acknowledged the difficulty of this tradeoff in their interview. This tradeoff has important implications for achieving SDG 6.2 because the poorest households in the service area ultimately will not gain access to safely managed services without financial support. Case D described previously vetting customers based on perceived economic status of the household but have since discontinued this strategy.
4.1.3 Strategy to address attrition due to economic challenges: external subsidy options (case D, E, G)
Case D reported that the identification of economic challenges as a dominant driver of attrition led them to reflect on their core values and goals as an organization, especially as it relates to movement along the public-private continuum. They explained that their organization initially focused on financially “breaking even,” but then chose to pivot to behave more like a public utility to meet their vision of improving sanitation coverage.
“There was a lot more reporting of the different forms of financial burden that led to debt that led to losing the service . . . It began a conversation around how do we consider running a service more as a public service rather than just viewing attrition the way that a social enterprise or a business would, where attrition has to be dealt with or where you’re looking for a better customer for your service to pay for it and stay. The question is “What allows people to stay within that service?” [image: image] Maybe we’re getting that better customer right [from price increases], but we’re not improving sanitation coverage where we work.”
Ultimately, when faced with households that lacked the financial security needed to maintain subscription fees, Case D decided to expand their methods for securing external subsidies to increase their ability to provide CBS services for the most economically challenged households in their service areas.
4.2 Attrition driver II: loss of access to the service area (case A, C, D, E, F)
The second most common driver of customer attrition, described by five cases, was customers leaving the CBS service area. Case C described examples of subscribers leaving the service area following the demolition of their home by the city for the construction of other infrastructure (e.g., road, electrical lines). Cases E and F also described the insecure nature of housing and changing jobs leading to the inevitable movement of subscribers. In both cases, subscribers had to move because their lease ended or because they found a job in another area of the city. Case A stated that increasing inflation rates led some households to move to rural areas to reduce their overall cost of living. Case D acknowledged that while customers left their CBS service to move to a different area, they often also constructed an alternative sanitation solution (e.g., a pit latrine) in their new area. They view this positively, emphasizing that customers’ experiences with CBS may lead to “behavior change,” where even after leaving the CBS service, they do not return to their open defecation or unimproved sanitation practices.
The drivers behind subscribers moving outside of the service area are not under the organization’s immediate control. This observation underlines the importance of CBS organizations developing a business model that allows for some customer attrition. Importantly, CBS organizations often operate in areas where they are the main provider of safely managed sanitation services (e.g., Mijthab et al., 2021; VanRiper et al., 2022b). Therefore, customers leaving the service area risk losing access to safely managed sanitation services.
4.2.1 Strategy to address area-driven attrition: 1-year minimum commitment (cases A, E, F)
As noted, cases recognized that some drivers of customer attrition are outside of their control. However, households may also opt to subscribe to CBS services only temporarily while their home or current sanitation technology is under construction or while they are temporarily living in the area for work. This type of attrition was described by three cases (A, E, F), all of which responded by adopting a minimum 1-year subscription period to subscribe to their CBS services.
Only Case F described discontinuing a strategy related to area-driven attrition. Initially, they tried charging an exit fee when subscribers tried to terminate their contract early. However, this led to households exiting without notice, leaving the CBS toilet behind, and ultimately not reducing their attrition rates.
4.3 Attrition driver III: alternative sanitation solutions (case A, C, D, E, F, G)
Six cases described subscribers leaving the service because they opted for an alternative sanitation system. One reason why households choose a different system was because they perceived them as less expensive than CBS. For example, Case A reported that subscriber households occasionally opted for a pit latrine instead of continuing with the CBS service because it was cheaper in the long-term. Conversely, Case G described households that left the CBS service because a permanent sanitation technology was perceived as more desirable, despite it being more expensive and unsafely managed. Case G described this driver as being difficult to overcome due to disinclination toward recurrent payments.
“We lost two families because the municipality has built a drainage system which came to their road where they live, and they wanted to make use of the opportunity to connect. So, they invested in a flush toilet and connected to the drainage [image: image] It’s thousands of dollars for people to buy these systems [image: image] but the idea that you have to pay every month [for a CBS service] is intimidating.”
CBS subscribers are often price-sensitive and may leave the service to switch to another system that is perceived as less expensive; both Case E and Case A’s experiences highlight this. In some cases, households already had experience with other sanitation system types (e.g., latrines) and pre-formed perceptions of what is modern (e.g., a porcelain toilet) led them to not choose a CBS toilet.
4.3.1 Strategy to mitigate alternative sanitation-driven attrition: offering other technology solutions (case E)
Only Case E discussed plans to adopt a strategy for mitigating alternative sanitation-driven attrition. Specifically, Case E described experiencing customer attrition when a separate organization began providing a more subsidized sanitation system (a biodigester) in their service area. This led to customers switching to the new sanitation option. In response, Case E is now considering diversifying their services to include additional sanitation technologies like biodigesters.
4.4 Attrition driver IV: dissatisfaction (case A, C, D, E, F)
While most cases mentioned customer attrition due to dissatisfaction with the service, technology, or payment method, they emphasized that it was rare.
4.4.1 Strategy to mitigate dissatisfaction: improving sales strategy, customer relations, and marketing (case A, C, D, E, F)
Case C described changing their organization’s team structure in response to early attrition, recognizing that strengthening and building their relationship with subscribers could reduce attrition rates. Specifically, they combined the customer support team, which is responsible for resolving any issues with the toilet or service in the field, with their credit team, which is responsible for collecting payments. In a similar theme, Case E described the importance of a strong customer relationship which the organization practiced by randomly calling customers to check on the quality of the CBS service and having a customer service line where subscribers can call at any time with questions or issues. Similarly, Case A emphasized the importance of training as many household members as possible at the time of installation to reduce the risk of someone leaving the CBS service because they did not understand or get used to using the CBS toilet. In addition to the strong customer service presence, organizations also ensure that customers understand the service when they sign up for the CBS subscription to set and manage expectations.
4.5 When confronted with attrition, cases often adopted public- or private-leaning strategies
In describing customer attrition and the difficulty in maintaining the finances of the CBS organizations, multiple cases described consciously adopting strategies along the public–private continuum (Perry and Rainey, 1988). While all cases in this study are privately owned organizations, all cases that reported experiencing attrition (A, C, D, E, F, G) described taking, or planning to adopt, strategies that changed the nature of their funding or mode of social control. Importantly, at the time of this study, no cases operated solely at either pole of the public-private continuum. Rather, they operated somewhere in between, and their situation was shaped by the difficult tradeoffs they had to confront when deciding on attrition strategies that both served their target population and allowed them to maintain financial sustainability (Figure 1).
Public-leaning strategies that four cases implemented, or planned to implement included:
1) Allow for or increase revenue from external organizations and individuals to provide additional subsidies for household CBS services (Case D, E, G)
2) Seeking the government as the sole payer for CBS services (Case C and Case D)
Six cases described adopting some private-leaning strategies, including:
1) Adopting customer vetting strategies to predominantly accept CBS subscribers based on ability-to-pay (Case C, E and F).
2) Diversifying or plans to diversify business portfolio by offering subscription-based services for different settings (e.g., markets) and thereby increasing internal revenue (Case C, D, E, F, G).
Six cases described adopting strategies that were neutral, including:
1) Developing individual repayment plans for subscribers that are behind on payment (Case A, C, E, F, G)
2) Sending customers reminder messages for payment (Case A, C, D, E, F, G)
All reported past, current, and planned attrition mitigation strategies were categorized as private-leaning, public-leaning, or neutral and then organized by case (Figure 2).
[image: Figure 2]FIGURE 2 | Frequency of public-leaning, private-leaning, and neutral attrition mitigation strategies across cases. Case B did not report attrition and therefore did not have any reportable customer attrition strategies.
Overall, all cases that currently experience customer attrition discussed adopting private-leaning and neutral strategies. Four cases described adopting public-leaning strategies. Supplementary Material SI-4 contains all validated strategies, their categorization as private, neutral, or public-leaning, and notes on the categorization.
While all cases currently employ several neutral strategies, many cases responded specifically to economic challenge-driven attrition by adopting private-leaning or public-leaning strategies. For example, Cases C, E, and F adopted customer vetting (a private-leaning strategy) based on the ability to pay after recognizing attrition due to household economic challenges. Similarly, Case F and Case G described goals to internally generate all revenue and decrease reliance on external funding. Conversely, Case D described goals of increasing reliance on external funding sources (a public-leaning strategy). Case A was the only organization that described plans to change its CBS toilet design and payment collection method to reduce their subscription fee cost and therefore ease attrition due to economic challenges. Specifically, they described changing their payment method to reduce bank transaction fees and opting for a fan system (rather than sawdust cover) as it was expected to be lower cost.
4.6 The tension between mission and financial sustainability has led to pivot points in organizational strategy
In describing customer attrition and the difficulty in maintaining the finances of the CBS organizations, multiple participants described a “pivot point” where they consciously adopted strategies towards one pole of the public–private continuum. Case D described pivoting twice in response to economic challenge-driven attrition. They first pivoted towards the private-leaning strategy of looking for the “better customer” and considered increasing customer vetting based on ability to pay; however, they since pivoted away to focus on debt management and increasing subsidies to support CBS coverage. Their priority shifted from “breaking even” to servicing all households regardless of their ability to pay:
“I would say we are in the transition from debt is the problem and we need customers who can pay, to debt is a problem [and] we need to help our customers pay. So I will say we spent many years in the ‘our customers are the problem for not paying’ type of strategies versus ‘it’s a problem that people can’t afford the service’… so our teams target people in areas where we already have customers along our service routes but we don’t want to target select away from people who need the toilet.”
Similarly, Case B discussed hitting a pivot point a few years ago when they wanted to increase the scale of their services. This led them to partner with local governments, in order to reach whole communities with CBS service.
“What we realize is as an organization, if we really wanted to reach everybody and scale and to not have to sell to each individual household, we needed to partner with the mandate holder, which is the local government and water utility. So, we could solve a problem at the city level, not just at the individual household level. And we've been on that journey of seeing more water utilities and local government as our customers.”
Notably, contextual factors appear to drive the long-term financial model of CBS providers and influence the pivoting along the public-private continuum. Further, while CBS organizations adopt strategies across the public-private continuum, organizations described varying aspirations ranging across a fully public-funded financial model, an exclusively internal revenue finance model, and a blended finance model (Table 1).
Cases B and C favor a future in which the government provides full support for their service delivery. The aspiration to provide sanitation for all and recognition of economic challenges faced by their subscribers leads them to acknowledge the need for subsidies and government support for the services. Case C described aspirations for having the government as the main payer.
However, Case G described how subscribers’ mistrust of the national government due to perceived corrupt behaviors, combined with disinclination to commit to subscription-based services, led this organization to take strategic choices towards increasing internal revenue generation and to consider offering bulk payment options where households can pay for multiple months of service at a time rather than only 1 month at a time. While Case G currently receives some funding from the government, they described aspirations to internally generate all revenue in the future. Due to their operational environment, this organization worked to differentiate itself from the government in their marketing strategies.
5 DISCUSSION
Most participants described economic challenges as their dominant driver of attrition, which aligns with previous research on CBS services. For example, VanRiper et al. (2022a) found that economic challenges, like difficulty affording the cost or avoiding debt, were the most cited factor for ending their contract with CBS service providers.
Economic challenges across cases demonstrate the difficulty CBS providers face in sustaining safely managed sanitation services for financially vulnerable households. All CBS organizations captured in this study that described experiencing attrition, provide a subsidized subscription fee, yet many of them still experience attrition due to household economic challenges. Recent scholarship has described similar cases of market failure in the provision of sanitation services using a private enterprise model (Trémolet, 2013; Cairns-Smith et al., 2014; Schrecongost et al., 2020). Most recently the Citywide Inclusive Sanitation approach, which includes increased government intervention and the organization of urban sanitation services as a public service, has been proposed as a means of overcoming this observed market failure (Schrecongost et al., 2020). All but one case captured in this study described operating with nominal public funding or logistical support, and therefore described needing to develop strategies that do not involve significant government involvement to mitigate attrition driven by economic challenges.
While the customer vetting and 1-year minimum strategies increase the likelihood of a CBS organization having a more consistent customer base and the ability to better plan financially, it comes with the tradeoff of not serving more transient households with safely managed sanitation or allowing for the provision of interim sanitation during construction.
The participants’ descriptions of attrition rarely being driven by dissatisfaction aligns with previous literature which has described high CBS subscriber satisfaction rates (World Bank, 2019; VanRiper et al., 2022a; Tidwell et al., 2022). Reports of customer attrition from moving outside of a CBS service area also aligns with a prior study in Haiti, which identified this driver as the third most common reason for a household to leave a CBS service (VanRiper et al., 2022a).
It is important to recognize that CBS organizations often operate in areas where 1) there is a significant lack of institutional support from local or national governments to subsidize sanitation costs and 2) subscribers often lack sufficient income to pay for all their basic needs, including sanitation, consistently. Combined with the pressure to scale and internally recover operational costs, CBS organizations are placed in a difficult position; one that requires them to behave like a public utility and a private business simultaneously. This was repeatedly described by cases as they discussed the economic challenges their customers faced and their development of strategies to help reduce that financial barrier to sustained CBS use.
Multiple cases adopted strategies that lay along the public-private continuum where, after recognizing the economic challenges households faced and simultaneously feeling the external pressure to develop break-even financials, organizations pivoted towards more private-leaning or more public-leaning operations. Additionally, most cases described feeling a tension between maintaining financial sustainability and pursuing their organizational mission of serving all households that need safely managed sanitation. The tradeoff of employing private-leaning strategies is that cases are less likely to service transient households, households under construction, or those facing economic hardship. Only two organizations described goals to achieve exclusively external funding finance models. This presence of simultaneously aspiring for increased public support of service provision and strategic plans for blended or internally generated revenue highlights the challenges these organizations face when trying to operate in place of a public utility and in a challenging context.
Interestingly, some cases aspired for increased public investment in service provision yet also adopted private-leaning strategies. This implies that in the absence of public support mechanisms, CBS organizations may need to default to business practices that reduce the accessibility of their services to those most in need of them. This misalignment of aspirations and strategies also suggests that organizations may need to adopt more private-leaning strategies before being able to pivot towards more public-leaning operations. Future research should investigate this phenomenon further, including what implications this type of movement along the public-private continuum has toward sanitation provision and the sustainability of sanitation organization operations. Furthermore, while this study focuses on the current operations of seven cases, future work should consider studying CBS organizations longitudinally to better understand the nature of this movement and corresponding attrition rates over time. This information could help the WASH sector better support sanitation service providers and aid in the eventual transfer of non-profit-led sanitation work to local or national public entities.
While slippage represents regression in progress toward SDG 6, attrition does not always equate to movement down the sanitation ladder. Some cases noted that not all attrition is bad, sometimes calling it “natural”. This perspective appears to shape CBS organizations’ attrition goals and mitigation strategies by seeking to address drivers of attrition that led households to move down the sanitation ladder and the drivers that they felt they could influence directly.
This work highlights the occurrence of market failure in the provision of safely managed sanitation services and emphasizes the need for increased public financial support and subsidies for those that cannot afford to pay. While CBS organizations tend to operate in peri-urban or urban environments, the need for government involvement and subsidies remains. The influence of, and need for, local or national government support was repeatedly discussed by cases when describing current and future strategic goals for addressing customer attrition driven by economic challenges. These strategies highlight the difficulty CBS service providers experience providing continuous access to improved sanitation for subscribers that face financial insecurity and live in a context that lacks significant government involvement and investment.
6 LIMITATIONS
Participants may not be aware of all drivers that cause their subscribers to terminate a CBS service. Furthermore, while participants discussed trends they saw across their service area, it is possible that households may leave a CBS service for more than one reason, but only the perceived dominant driver was known and discussed by the study participants. Similarly, participants may not be aware of every strategy their organization has taken to mitigate attrition rates over time, or bias may have influenced their responses. Participant organizations independently calculated their respective attrition rates using data that they collected internally. Different methods may have been used to calculate attrition rates, which may limit the ability to compare reported attrition rates across studies.
Finally, while this study captured seven CBS organizations that operated in diverse contexts spanning multiple countries, continents, and political and regulatory environments, their experiences may not be shared by all CBS organizations operating globally. Thus, results from this study may not be generalizable to all CBS service providers or contexts.
7 CONCLUSION
Cases described fourteen perceived drivers of customer attrition, eighteen current attrition mitigation strategies, and plans to employ ten strategies in the future. Attrition mitigation strategies fell along a public-private continuum, moving organizational practices closer to a public service model or a private business model. CBS organizations attributed the dominant driver of attrition to household economic challenges, and most commonly attempted to mitigate this attrition by generating individual repayment plans to help households reduce debts owed for the CBS service. When confronted with economic challenge-driven attrition, CBS organizations also adopted new private-leaning strategies, such as increasing customer vetting for their ability to pay, or public leaning-strategies, such as increasing government support and subsidizing the service. CBS organizations clearly feel tension between serving those who need sanitation access but cannot afford subscription fees and maintaining a financially sustainable business model.
The second most common driver of attrition discussed by cases was attributed to subscribers losing access to the CBS service area. Cases identified various reasons for why subscribers would leave the service area, including economic factors, to pursue a different job, or being forced to leave due to government construction or demolition. In general, cases adopted strategies that would reduce the number of temporary subscribers that intended to stay for less than 1 year to ensure financial viability of the organization. This strategy exerted pressure towards the private pole of the public-private continuum.
Furthermore, contextual factors such as the level of financial investment from government entities, local and international inflation rates, and household perceptions of subscription-based services and governmental groups, shaped CBS providers’ strategic decisions. Specifically, without significant financial contributions from the government when attempting to service households that face economic challenges, CBS providers often sought private-leaning attrition mitigation strategies. Nonetheless, multiple CBS providers expressed hope for increased financial support from local or national governments. Results from this study demonstrate that to provide safely managed sanitation services to the most economically challenged and transient households within CBS service areas, there is a need for increased subsidies to cover operating costs or otherwise subsidize household subscription fees.
No previous studies have identified drivers of customer attrition across multiple CBS organizations nor have any previous studies identified the strategies CBS providers take to address identified drivers of attrition. By taking a case analysis approach trends in customer attrition drivers and mitigation strategies were identified, and the tradeoffs CBS providers experience when designing and implementing strategies to address customer attrition were discussed.
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