The Sanitation Ladder – Need for a Revamp?
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Abstract
The sanitation ladder is a useful tool for monitoring the achievement of the MDG’s that can be even more useful if it can be refined to be based on functions of the sanitation systems rather than listing allowed sanitation technologies. This paper is presenting a seven-rung function-based sanitation ladder where the functions can be divided into user functions and environmental functions. A function approach to monitoring of the sanitation target of the MDG’s would require some major shift in approach but we argue that a function approach would allow for a monitoring of the public good which is desired from the sanitation system; force donors, nations, and municipalities to think beyond sanitation infrastructure provision only; allow for local solutions to the sanitation problem; and spur innovation within the sector.  
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INTRODUCTION
Sanitation and its importance for human health is well-known and indisputable. Today, 2.5 billion have no access to improved sanitation and 1.2 billion have no facilities at all (WHO & UNICEF, 2008). In addition to causing millions of death each year due to diarrhoeal disease, lack of sanitation services is associated with environmental degradation and corresponding poverty levels around the world. Therefore sanitation was included in the Millennium Development Goals (MDGs), adopted by the UN in 2000, which are intended as a guide towards poverty eradication and extending development to the world's poorest citizens. Target ten of the MDG's focused on water and sanitation, and challenged the world to cut in half the proportion of people, by 2015, without access to safe drinking water and sanitation. The Joint Monitoring Program (JMP) of UNICEF and the World Health Organization (WHO) started in the 1990s with the goals of reporting on the status of water-supply and sanitation, and to support countries in their efforts to monitor this sector. Since the establishment of the MDGs, the JMP has naturally taken over the role of monitoring the progress towards the water and sanitation targets. This monitoring is certainly a challenge and the JMP struggles with inconsistencies in availability and reporting formats of data from various countries. To combat this, they have developed a set of core questions on drinking water and sanitation, to be used in household surveys as an attempt to improve on the comparability of data between countries (WHO & UNICEF, 2006). JMP monitoring towards meeting the MDG's were, in the 2004 report, divided into two categories: (i) improved latrines (connection to a public sewer, connection to a septic system, pour-flush latrines, simple pit latrines, and ventilated improved pit latrine) and unimproved latrines (public or shared latrine, open pit latrine, bucket latrine) (WHO & UNICEF, 2004). 
Thus the monitoring towards the MDG was done by looking at a set of pre-defined sanitation technologies. However, this approach has been criticized within the sector because it does not deal with such problems as quality, reliability and sustainability of water and sanitation (Kuznyetsov, 2007). Similarly concerns about using technology-based indicators for meeting the water MDG has been expressed by Sutton (2008), in which it is suggested that a broadening of technology options for drinking water and inclusion of progressively improved household access and water treatment may increase the rate of progress towards the water supply MDG without jeopardizing water quality. A technology-based approach is also, by definition, only allowing the technologies listed and will not be open to innovation within the sector. Composting toilets were added as improved sanitation from 2006 (Werner & Fischer, 2007), but the fact remains; sanitation systems NOT on the pre-defined list of technologies will not be counted towards meeting the MDG's when a technology-based approach to monitoring the MDG's achievements is used. In response to some of this criticism, the JMP refined the indicators in their most recent report by using their own variation of a tool commonly used in the sector, the sanitation ladder. 

The sanitation ladder is a well established concept within the water and sanitation sector and is extensively used to illustrate how people can move from simpler sanitation solutions to more advanced ones, by moving up rung by rung on the ladder (Figure 1). It is used in a variety of situations, generally as a tool to choose latrine type in community-based water and sanitation projects. Often the first rungs are characterized by a simple, however improved latrines, that can be constructed with local material by the user with some assistance locally available.  The latrine on first rung is usually not sustainable over long time span and needs to be substituted when filled up. For the later rungs the requirement for skilled artisanship, technical equipment and spare parts increases and the owner needs to have a secured  financial scheme secured to be able pay for the installation and to maintain the  more fixed and sustainable infrastructure . The more advanced rungs are usually more robust and fixed construction, easy to maintain for the user and can last for generations under condition that there are spare-parts and sanitation services available for the necessary maintenance.

The JMP version of the sanitation ladder (Figure 2) is an improvement on the original country assessments as it provides more detailed information of the steps the population takes from open defecation to improved sanitation, which is specified technology-wise. This sanitation ladder was used in the 2008 MDG assessment report; however the JMP has indicated that the ladder should be refined after 2015 to enable monitoring of progress in the sector based on a set of indicator rungs (http://www.wssinfo.org/en/40_MDG2008.html).  
 

While the authors recognize the advantages of the more detailed monitoring achieved by the sanitation ladder approach of the JMP, we argue that refinements of the sanitation ladder could be further improved from expanding the use of a function approach rather than a technology approach. The authors are suggesting that future sanitation ladders for JMP monitoring could use a function-based approach, much like policy that allows for Best-Available Technology (BAT) that needs set criteria. By focusing on how different functions can be added as one moves up the sanitation ladder the sanitation sector leaves room for new technologies and creativity in adapting services to meet the needs of the local context and the outcomes of a functioning sanitation system would be in the lime light instead of the sanitation infrastructure that might or might not be used/functioning properly. The aim of this paper is to give some suggestions on how this may be done. 
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TECHNOLOGY VERSUS FUNCTION IN SANITATION
The technology-based approach to monitoring and policy is quite standard and regulations and by-laws are in many cases formulated in a technology-prescriptive way. They state the sanitation technologies which are authorized for use within the local/regional/national setting, and in the short run such policy is an efficient tool for the local/regional/national authorities to guide implementation. The flipside of that coin is that regulations, by-laws and legislation formulated in this way might hamper the development and improvement of technology since technologies not specified in the regulatory framework will consequently not be authorized to use. Moreover, a regulatory framework formulated in this way will also become outdated if innovative sanitation technologies not covered in the regulatory framework do show up on the sanitation market. For example, dry urine-diversion is a sanitation technology that has been implemented in a pilot form in Kampala, Uganda. The technology offered several advantages, but one serious constraint hampering the up-scaling of the pilot experiences, according to post project evaluations, is the fact that the technology falls under pit latrines regulations in the Public Health Act, even though both the Kampala City Council and the Ministry of Health consider the systems to be quite different from pit latrines (Anonymous, 2008). 
In contrast, some governments have moved towards more function-based policy, in an attempt to be more inclusive. For example, the South African White Paper on Sanitation (passed 2001) is based on principle rather than technology, stating that the minimum acceptable basic level of sanitation encompasses:
· appropriate health and hygiene awareness and behavior;

· a system for disposing of human excreta, household wastewater and refuse, which is acceptable and affordable to the users, safe, hygienic and easily accessible and which does not have an unacceptable impact on the environment; and

· a toilet facility for each household.

However, the National Building Regulation in South Africa is still based on technology, pre-scribing certain technologies to be applied in certain settings. So although one policy supposedly allows for innovation, implementation is still limited to what can be authorized by the building authorities
Other countries have pushed for policy that allows for the Best-Available Technology (BAT) to be implemented, so long as it meets a set of functional requirements. In Sweden on-site sanitation regulation has undergone a remake over the last ten years. The local environmental authorities, being responsible for on-site sanitation permits, used to give permits only to sand filter/infiltration beds or compact wastewater treatment plants. The guidelines, established in 1987, were technology-prescriptive and basically only allowed these two different technical solutions for on-site wastewater treatment. In 2006, the Environmental Protection Agency published new national guidelines on on-site sanitation, which focused not on sanitation technology per se but the function of the sanitation technology instead. The Swedish EPA thereby guides the local authorities on what kind of demands they should pose on the house owner. The national guidelines are especially emphasizing the need to reduce the phosphorus loads to the recipient water bodies and the importance of nutrients recycling. The new national guidelines are describing functions to be complied to within three different categories: (i) basic functions, (ii) health protection, and (iii) environmental protection. The two last categories are further specified into normal protection level and high protection level, where any of these levels can be applied depending on the local context (see Box 1). To help the local environmental authorities in their decision-making the Swedish EPA has produced a handbook explaining the regulatory implications on on-site sanitation. Moreover, some municipalities have produced living documents, where technologies fulfilling the function requirements in their municipality for the different protection levels are listed. In order for these documents to be up-to-date with the sanitation system development they need to be regularly updated.

	Box 1: On-site sanitation regulation in Sweden (SNF, 2006)

Basic functions:
· Storm and drainwater are not conveyed to the wastewater treatment system

· The wastewater system's function is easy to control

· The wastewater system is designed to facilitate O&M

· The wastewater treatment system is located in a fashion and at a location so that its function can be maintained for the duration of its life expectancy

· The wastewater system shall be accompanied with a operation and maintenance manual with sufficient information to guarantee the function of the system

· The wastewater system is equipped, if applicable, with an alarm warning for operational or other disturbances to its function

· It shall be possible to sample ingoing and outgoing water from the wastewater system

· For "closed tanks" there should be an alarm, warning when the tank is full

Health Protection
Normal level

· Effluent from the wastewater systems shall not contribute to an important increase in risk for disease transmission or other nuisance, e.g. smell, where people are exposed, e.g. through contamination of drinking water, groundwater or bathing water.

· In-situ handling of the wastewater fractions from the system can be achieved in a hygienically acceptable way

High level

Further protection measures are taken, when there is an extra need, e.g. to make the outlet of the system more difficult to access, increase the robustness of the system, add more treatment steps to (i)  further improve the treatment, (ii) increase the retention time, (iii) to level out flows, or to (iv) receive overflow from the system.

Environmental Protection
Normal level

· Use of water-saving faucets etc

· Use of phosphate-free detergents and household chemicals

· The system can be expected to achieve at least 90% reduction of BOD

· The system can be expected to achieve at least 70% reduction of P (tot-P)

· The system facilitates reuse of nutrients from the wastewater fractions or other rest products

High level

· All of the above and also

· The system can be expected to achieve at least 90% reduction of phosphorus (tot-P)
· The system can be expected to achieve at least 50% reduction of nitrogen (tot-N)


CHANGING THE SANITATION LADDER
In the same way that technology-prescriptive regulation can hamper development as outlined above, technology prescriptive sanitation ladders used for measuring the achievement towards the MDG might also provide unnecessary inertia in the sanitation development. It is therefore suggested that a function approach is considered for refinement of the sanitation ladder where the lower rungs address issues of user protection and satisfaction, while the higher rungs include environmental protection and more integrated approaches to sanitation such as integration with greywater treatment and resource reuse and recovery. An attempt has been made to keep the functions presented here as technology neutral as possible, and also to make them universally applicable. It is important to remember that even the modern, industrial wastewater treatment plants can be classified on this ladder, and that they might not be at the top. The rungs shown here are a starting point for further discussion and should not be taken as the only possible sets of functions, or even that the highest rung shown here is the ultimate in sanitation; the highest rungs possible have not yet been invented.
Table 1: Suggested function-based Sanitation Ladder*

	
	Function
	Description of rung

	Environmental Functions
	7
	Integrated Resource Management
	The sanitation system is connected to and works productively with the related systems for water, nutrients, and energy provision, through integrated management of stormwater, wastewater, fecal sludge, greywater and solid waste collection.
	 ← --------  Management Needs  ← ------

	
	6
	Nutrient Containment 
	Protection of  the environment by controlling releases of nutrients to water bodies and the environment, requires some treatment and/or storage methods – includes nutrients from both greywater and excreta flows.
	

	
	5
	Nutrient Reuse
	Closing the loop on nutrients through reuse of treated human waste, e.g. in agricultural production or soil rehabilitation.
	

	
	4
	Pathogen Elimination
	Secondary treatment that will destroy pathogens in the excreta and greywater.
	

	User Functions
	3
	Greywater Management
	Means no stagnant water in the user environment, also eliminating exposure to pathogens, insects, and filth.
	

	
	2
	Access
	The users have safe, reliable access to the sanitation facilities 24-hours a day, including privacy, personal safety, and shelter.
	

	
	1
	Excreta Containment
	Contains the human excreta and sets barriers to pathogen transport, therefore it includes no flies, no fecal matter lingering, and hand-washing facilities. The facility should also be clean and odor-free to preserve a clean/pleasant experience for the user and encourage use.
	


 * Note that moving up the ladder means that the functions below have also been fulfilled!
The functions on the first rung are focused on stopping the spread of fecal-oral disease through proper excreta containment and hand washing. This rung recognizes that the use of a public or shared latrine, with a functional hand-washing facility, will be able to count towards improved sanitation. This would be the equivalent to the rung "shared latrines" in the JMP ladder used today (Figure 2), although the JMP ladder does not include hand-washing. To break the disease chain the first rung should also eliminate flies. In addition, this rung addresses important issues for user satisfaction and acceptance by having aesthetic functions. The pleasantness of the user experience with a sanitation system can be a determiner of whether it is used properly and thus whether it is providing the necessary benefit. Therefore, it is important that the facilities are free of odours and pests (including flies, insects and rodents), and have regular cleaning and maintenance to preserve a clean/pleasant experience. 

The second rung will keep the functions from the first rung and then add the function access, which means that the users have safe, reliable access to the sanitation facilities 24-hours a day, including privacy, personal safety, and shelter from the weather. Essentially the facility must be within the individual compound to really count on the second rung. This would be the equivalent to "improved sanitation" in the JMP ladder used today, although the functional formulation suggested here does not exclude any latrine that can provide security, regular assess, cleanliness, and hand-washing.

The third rung keeps all the functions from the lower steps with the addition of greywater management. This implies that households have no stagnant water within the compound. It requires having proper management of greywater (shower, dish, wash water) and properly maintained individual household latrines can be counted on the third rung. This is actually a step above the current JMP sanitation ladder, since it gives attention to greywater and the need for proper management by users and local authorities to ensure systems to keep stagnant water at bay to reduce mosquito breeding and other transmission routes from fecal contamination.
The fourth rung is the first rung that includes functions for the wider environment beyond the household. Again, all the functions on the lower steps still apply, however treatment of the excreta is now added to assure pathogen elimination. Through treatment and pathogen elimination the downstream population also benefits from the health benefits of sanitation. This rung is also paving the way for the sanitation to allow for resource recovery, by demanding secondary treatment of the human excreta and greywater.

The fifth rung begins to close-the-loop on resource flows through nutrient reuse. This is attained if the nutrients in the human excreta are reused for crop production or other productive uses, keeping in mind that lower rungs of treatment and pathogen elimination have already been fulfilled. At this step what was once considered “waste” has become a resource for nutrients in addition to all the health benefits generated at the lower rungs of the ladder. This rung also leads into more complete nutrient containment in the next rung since through reuse much of the potential pollution can be reduced.

The sixth rung is aimed at protecting the natural environment through nutrient containment. This rung means that there measures in place to control the releases of nutrients from greywater and excreta to water bodies and the environment. This rung could include different treatment processes and/or storage methods.

The seventh rung is integrated resource management, which in terms of sanitation means that different streams of waste, e.g. stormwater, wastewater/excreta management, greywater, solid waste, are collected and managed together so as to achieve maximum benefits from treatment and reuse (including reuse of water, nutrients, solid waste). When this stage is reached full concern is taken for the environment and the sustainability of the interconnected systems.

It is obvious the costs of the systems will increase while moving up the ladder, as will needs for management, and logistical and institutional capacity. It is important to notice how the responsibilities shift from user related aspects to broader environmental functions as one moves up the ladder. In general, this corresponds to a shift in operation and management (O&M) needs as well, often with responsibility moving from household-centered to institutional management. The first five rungs CAN be handled on-site if there is enough space available for secondary treatment and reuse and the households are trained in health measures to take. However, there will be differences in management between rural and urban areas so it is difficult to include stricter management functions in the basic ladder, e.g. a rural composting toilet with household management could end up near the top of the ladder, while a urban centralized sewage system dumping into the ocean is only half-way up. In peri-urban or urban areas it is reasonable to believe that fourth to seventh rung must be handled by a service provider, either by the municipality or by a private service provider. 
In addition to management issues, there is a need to define the drivers for moving up the ladder. For the most of the rural communities the challenge is to change the habits of open defecation while when in peri-urban settings fixed individual/public solutions where sanitation services need to be in place is required. To raise peoples desire to advance on the ladder and to choose to make the substantial investments in more solid latrine infrastructures, demand raising activities like social marketing with creative message development, and awareness-raising campaigns are potentially additional activities to link to the higher rungs of the ladder (Jenkins & Curtis, 2005).There is potential that the sanitation ladder could also be used to identify and target “selling-points” for creating demand to move upwards. This is one area that could be further expanded on within the function ladder.

It is understood that monitoring towards the MDG's will not allow for quantitative monitoring at this stage, at least not for the lower rungs on the ladder. As we move up the ladder there should also be an increased capacity for quantitative monitoring of the achievement of the rungs. However, we do think that a function approach instead of a technology approach will be one mean to actually harmonize measurements in different contexts since it is the outcomes of the sanitation that is in focus instead of the technology itself. A function approach would thus be one way of making the monitoring more reliable. We also think that a new set of harmonized questions for household surveys, much in line with the existing Core Questions for Drinking Water and Sanitation Household Surveys (WHO & UNICEF, 2006) could be developed for monitoring of a function-based ladder could function as the tool to monitor progress. It should be noted that one potential problem with this ladder is that it is possible that each rung could be partially fulfilled, so monitoring and scoring of progress up the ladder may have to be done with some partial scoring, e.g. not-meet, low partially fulfilled, high partial, fully met.  

CONCLUSIONS
The sanitation ladder is a useful tool for monitoring progress towards the MGD’s that can be even more useful if it can be refined to use a function approach rather than a technology approach for each rung. This paper is presenting a seven step sanitation ladder where the seven steps can be divided into user functions and environmental functions, where the first step on the ladder is focused on excreta containment and the last step is comprised of an integrated approach to environmental sanitation. We are acknowledging that what is presented as a function-based sanitation ladder in this paper is only an outline, and that adoption of a function approach would demand a huge shift in monitoring processes and that the indicators of each rung would have to be qualitative. Even so, we still believe that the function approach would be much more accurate in actually monitoring the achievement of the MDG’s and assessing the public-good that should be the result of the sanitation systems. Moreover, it will also force donors, nations and municipalities to think beyond purely sanitation infrastructure provision; it would spur innovation within the sanitation sector; and also allow for local solutions to the sanitation problem. We therefore argue that it would be worthwhile to reconsider the monitoring processes for the MDG’s and shift the focus from technology to function for the sanitation target. We welcome feedback to this proposal and look forward to future discussions on this topic.
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