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Abstract

:

The Sustainable Development Goals create ambitious targets for achieving universal access to safely managed sanitation by 2030. The core indicator for SDG 6.2 creates positive incentives for governments, and development partners to invest in the whole sanitation chain, recognising the public health benefits of managing waste beyond initial containment. However, the target and indicators also create risks. Global accountability could be undermined by the challenge of accounting for progress across different service levels below the target of safely managed. There could also be perverse incentives to upgrade existing services, in order to meet the benchmark of safely managed, at the expense of extending basic services to those currently unserved. This paper examines methodological options for calculating a ‘total service gap’, a measure that would combine data on each rung of the service ladder to quantify how far away each country is from universal safely managed services. It conducts a sensitivity analysis to assess the validity of using uniform service level weights, and finds that this approach could add value to existing metrics. Through alternative data visualisations and other devices, it is argued that the total service gap could help to address the risks surrounding global accountability and perverse incentives.
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1. Introduction


1.1. Incentives and the SDG Monitoring Framework for Sanitation


The 2030 Agenda for Sustainable Development, which sets out 17 Sustainable Development Goals (SDGs) and 169 targets, was adopted by the UN Member States in 2015. Target 6.2 of the SDGs calls for universal access to sanitation by 2030, with the associated indicator 6.2.1 being the “proportion of the population using safely managed sanitation services” [1]. The WHO/UNICEF Joint Monitoring Programme (JMP) is responsible for monitoring global progress towards this target, using a sanitation service ladder to benchmark household services as either ‘safely managed’, ‘basic’, ‘limited’, ‘unimproved’, or ‘open defecation’ [1].



The explicit intention of setting global goals is to shape the development agenda, by defining priorities and creating incentives for action. At a national level, research has shown that the right incentives are imperative to drive progress towards universal sanitation services [2]. Specifically, ‘values-based incentives’ (for instance, around modernity and cultural heritage) and ‘instrumental incentives’ (such as career progression and political return) are found to influence performance at various layers of governance and service delivery [3]. The SDG targets and indicators can influence both these forms of incentive. First, they shape global norms and define what should be considered a ‘modern’ or ‘desirable’ sanitation service. Second, they create a framework of indicators, against which the work of individuals and institutions will be judged. However, as well as creating positive incentives, the potential also exists to trigger perverse incentives. The impact of the SDGs as a tool drive sanitation progress will largely be determined by the extent to which positive incentives are maximized and perverse incentives are limited.



To understand the ways in which the SDG targets and indicators may shape the incentives and priorities of national governments and international donors, it is useful to consider experiences from the Millennium Development Goals (MDGs). A survey of government officials and civil society organizations from across 126 countries found that the MDGs were “moderately influential” in setting national developmental priorities, with the greatest influence being in Sub-Saharan Africa [4]. The main motivations for national governments to engage with the goals appear to have been increased global visibility and influence, and increased allocations of overseas development assistance (ODA) [5]. Whilst the overall impact of the MDGs on development partner priorities was more mixed, there is evidence that the global targets influenced the sectoral allocation of development spending in the early years of the MDGs; MDG-linked investments increased by 76 per cent between 2000 and 2005, compared to a 46 per cent increase for non-MDG investments [4]. While it could be argued this increase represents a correlation rather than a causality, evidence from within individual sectors reinforces the view that development spending was increasingly highly concentrated in areas that were specified in the MDG targets. For instance, the volume of ODA for primary education more than quadrupled between 2000 and 2008, whilst the volume of ODA for secondary education barely changed over the same period [6].



The political process of setting global goals and targets can therefore be seen to influence development priorities by shaping both values-based and instrumental incentives. However, instrumental incentives are also shaped by the technical process of defining and measuring specific indicators. In view of this, global indicators have been framed as a “technology of governance” [7,8]. According to this understanding, indicators can shape incentives in two ways. First, and most straightforwardly, indicators define the technical performance standards against which progress can be monitored. Those who are ‘monitored’ are then incentivised to improve their performance as measured by the indicator, rather than through a broader conceptualisation of the relevant goal or target. Second, indicators have a “knowledge effect”, whereby they can come to define the concepts that they were originally intended to reflect [7]. In doing so, global indicators can lead to the establishment of “policy paradigms” in which certain policy options are elevated, and others diminished, as a result of how the indicator has been defined [9]. In this way, the SDGs risk the development of perverse incentives, as the process of translating complex realities into globally comparable, quantifiable indicators can obscure contextual differences or local peculiarities [8].



The ambition inherent in the core indicator for SDG 6.2 creates positive incentives, but also potentially perverse incentives. The inclusion of the safe management of excreta in the indicator puts a greater focus on public health, and will incentivise vital investments in faecal sludge management and wastewater treatment. However, having a single ‘top of the ladder’ indicator could create perverse incentives by obscuring the progress made at lower rungs of the ladder. Understanding how these perverse incentives could be avoided requires an appreciation of how global accountability is conceptualised and operationalised within the SDG framework.




1.2. Global Accountability within the SDG Framework


The targets and indicators of global goals only have an impact on national priorities and incentives if there is some form of accountability for their achievement. The text of the Agenda 2030 declaration states that the SDGs will promote accountability to citizens via a “robust, voluntary, effective, participatory, transparent, and integrated follow-up and review framework” [10]. The global architecture for follow-up and review is centred on an annual high-level political forum (HLPF), which is tasked with assessing progress, achievements, and challenges, and ensuring that the agenda remains relevant and ambitious. The HLPF itself is designed to be the culmination of a network of global follow-up and review processes, which include thematic reviews of progress—these are linked to the annual theme of the HLPF and they build on the work of the Economic and Social Commission—and the Voluntary National Reviews by member states [11]. However, whilst institutional frameworks exist to track and assess progress at the global level, the conceptualisation of ‘global accountability’ within the SDG architecture remains rather amorphous.



The difficulty of defining global accountability is by no means unique to the SDGs, posing challenges in numerous areas of international governance [12]. Accountability at the national level is defined in terms of answerability, enforceability, and responsibility [13]. However, these dimensions are mostly absent at the global level, and none are fully operational within the global SDG framework. Answerability and responsibility are undermined to some extent by the ‘aspirational’ nature of global targets, and also by the framing of the agenda itself. The Agenda 2030 declaration holds national governments accountable for national targets—which only need to be ‘guided’ by the global ambition—with global accountability explicitly subordinate to national processes [10]. It has been argued by Engebretsen et al. [14] that because of the extremely broad framing of Agenda 2030, responsibility becomes both all-encompassing and non-existent—the SDGs are “everyone’s business but no-one’s major responsibility”. These ambiguities weaken responsibility and answerability in the global accountability processes. Furthermore, enforceability is completely absent at the global level, with the follow-up and review processes designed to be voluntary in nature [11].



Because of these challenges, global accountability within the SDG framework has been based largely on the principles of ‘mutual accountability’ [15]. As articulated in the Paris Declaration on Aid Effectiveness, and later in the Busan Global Partnership for Effective Development, mutual accountability refers to a set of voluntary commitments that rely on trust and partnership to drive progress around shared agendas, rather than on sanctions for non-compliance [16,17]. Within a mutual accountability framework, global mechanisms seek to harness the “power of reputation” by identifying countries or cities that can demonstrate significant progress toward meeting individual targets, and facilitating the sharing of these success stories to inspire action by others [12]. Furthermore, accountability mechanisms should provide high quality analysis to help decision makers to better understand the possible pathways to success.



Within the follow-up and review process, there should therefore be space for in-depth qualitative assessments of progress to facilitate peer learning and course correction, as envisaged by the Voluntary National Reviews (VNRs). Analysis of the reviews submitted to date has largely argued that whilst this process has demonstrated governments’ political commitment to the SDGs, it has not yet succeeded in providing a platform for peer learning and course correction. The lack of standardisation in content has made it difficult to record and compare the progress across countries, or to identify trends and lessons of success or failure [18,19]. Whilst there is clearly scope to improve the VNRs, a detailed discussion of these processes is beyond the scope of this study. Rather, this paper analyses the quantitative indicators that are used to monitor SDG 6.2 at a global level, and discusses how they can be tailored to better meet the needs of mutual accountability. It is important that these indicators are sensitive to the ambiguities of accountability that are inherent in the SDG agenda itself, and that they are able to provide the “light political tracking” needed to maintain political attention, demonstrate progress over time, and create incentives for all countries to engage, regardless of their circumstances or current levels of sanitation coverage [14,20].




1.3. The Opportunities and Risks of the Global Monitoring Framework for SDG 6.2


The current sanitation indicators support the objectives of mutual accountability, to an extent. The strength of the JMP service ladder is its comparability across countries and its relevance for different levels of sanitation development, reflecting the gradual and often stepwise nature of progress. The ambition of the target reflects the normative criteria of the human right to sanitation, and it has stimulated discourse and action around the management of faecal waste beyond initial containment. Furthermore, the exact framing of target 6.2, which specifies the elimination of open defecation, helps to maintain a focus on both ends of the service ladder. In these ways, the global monitoring framework contributes towards the development of positive incentives for actors in the sanitation sector.



However, there is also a risk that governments and development partners may be faced with perverse incentives to concentrate efforts solely on safely managed services, to demonstrate their contribution to the global target. This creates a danger that those who already have access to basic sanitation services will be prioritised over those currently at the lower rungs of the ladder, for whom reaching safely managed services is more difficult and expensive. For instance, there are already accounts of reduced appetite for promoting and investing in shared sanitation—classified as a limited service—which is widely recognised as an important service option in certain contexts, such as dense informal settlements [21]. These perverse incentives stem from a ‘knowledge effect’ created by the revisions to the JMP’s service ladder following the adoption of the SDG targets. As the custodial agency of SDG 6.2, it was the JMP’s responsibility to define what was meant by the term “safely managed service”. The original proposition of the JMP’s ‘Sanitation Task Team’ was to include a benchmark for ‘basic sanitation’ that would include households using facilities shared by no more than five families and by no more than thirty people. However, this recommendation was rejected by the JMP because the household surveys upon which they base global estimates do not often contain data on the number of households sharing a facility. Furthermore, they found it difficult to define an adequate proxy indicator, as the evidence on the relationship between the number of households sharing facilities and their ‘safety’ was judged to be inadequate. Consequently, the JMP excluded shared facilities from the definition of ‘basic’ and ‘safely managed services’, and created the new category of ‘limited service’ [21]. While this decision can be seen as justified from the perspective of global monitoring, it is important to note that it has produced a policy paradigm in which shared sanitation is seen as less desirable in every context. Yet this paradigm stems from what was technically feasible from a monitoring perspective, not necessarily what was appropriate from a policy perspective. In many ways, this reinforces the criticisms made of the JMP’s ‘technology-based’ monitoring under the MDGs, and the argument that monitoring should instead focus on the intended ‘functions’ of a sanitation service [22]. With regard to shared sanitation, this is problematic, as there are numerous examples of contexts in which household sanitation is not feasible, and—short of rehousing—high quality shared facilities represent the best option to improve service levels [21,23,24]. Owing to this policy paradigm, the perverse incentives associated with the global indicator for SDG 6.2 are therefore most likely to penalise underserved and vulnerable populations, especially those living in dense informal settlements in the poorest countries.



A second risk of the global monitoring framework relates to accountability. This stems from the difficulty of comparing rates of progress across countries and over time in a way that accounts for changes on each rung of the ladder. As countries have domesticated the sanitation targets, many have included targets for both safely managed and basic services. National governments are primarily accountable for these national targets, and national accountability mechanisms are therefore central to their achievement. These national processes should be supported and reinforced by efforts at the global level. With regard to sanitation, the first major accountability challenge is currently the lack of effective mechanisms at the national level, as demonstrated in two recent global reviews of accountability in the sector [25,26]. However, issues also exist within global mechanisms. As the headline global indicator only tracks safely managed services, it can only paint a partial picture of accountability where the national targets include specific objectives for lower levels of service. While the full JMP service ladder provides a more nuanced understanding than the headline indicator, it can be challenging to compare rates of progress, across countries and over time, in a way that accounts for changes at each rung of the ladder. The service ladder implies a form of ordinal utility, whereby each successive rung of the ladder is preferable to the previous one, but no judgement is made about how preferable. As such, it is difficult to assess progress over time in a consistent and comparable manner. For instance, which has made the greater progress: a country with a five percent increase in safely managed services, or a country with a 10 percent increase in basic services? These types of comparisons between countries and over time are central to operationalising the concept of mutual accountability that is outlined above. For global accountability mechanisms to reflect the progress made at a national level and to drive improvements in the sector, it is important that they use data that can facilitate holistic comparisons, capturing progress at each rung of the ladder. This is especially important in order to showcase examples where progress at lower rungs of the ladder has been accelerated in order to reach the poorest first.




1.4. Reframing Progress through a ‘Total Service Gap’


The two main risks posed by the global monitoring framework both therefore relate to the relative desirability of different service levels. Mechanisms of mutual accountability are undermined by the difficultly of comparing progress over time in a way that consistently accounts for changes made at different rungs of the ladder. Perverse incentives are created by a paradigm that diminishes the value of shared sanitation as a policy option. We argue these two issues could be partially addressed by reframing how ‘progress’ is defined and communicated.



This paper proposes an approach to combining the data on the SDG service ladder into one composite measure, in order to calculate a ‘total service gap’. Rather than assessing progress by the percentage of the population using any individual level of service, the data contained within the service ladder is combined into one single metric to demonstrate how far away a country is from universal safely managed services. A service gap of 0% would signify universal coverage of safely managed services, whereas a service gap of 100% would signify universal open defecation. As a country’s sanitation coverage increases, the service gap will reduce, according to relative progress on each rung of the service ladder.



Other options for strengthening monitoring of SDG6.2 have been proposed in the literature, such as those that measure sanitation from a ‘multidimensional’ perspective [27,28] or from a service-oriented perspective [29]. Both these alternatives produce a revised ladder, with additional dimensions and parameters to be measured. In doing so, they are able to capture more elements of the normative criteria of the human right to sanitation and have scope to be of value if introduced at a national level. Specifically, the multidimensional approach to measuring sanitation poverty, proposed by Gené-Garriga and Pérez-Foguet [28], identifies associations between different ‘sanitation deprivations’, which have the potential to be of value to national and sub-national decision makers, and to improve the targeting of sanitation policies. In this respect, if adopted at a national level, these alternatives would help to prevent the emergence of the perverse incentives associated with the more simplistic indicators that are used to monitor SDG 6.2. However, the amount of additional data that are required by these approaches means that they would have limited utility for mutual accountability or cross-country comparison at the global level in the short- to medium-term, as these data are not commonly collected across countries. The total service gap, on the other hand, takes the strengthening of mutual accountability as a foundational objective. As such, a key consideration is that it can be calculated immediately, using existing global datasets. In this way, its utility for national decision-making may be lessened in comparison to alternative proposals, but it is better able to address the risks identified within the global SDG agenda.



Assessing progress through a total service gap has the potential to address the challenges that are identified within the global monitoring and accountability framework. The progress of countries could be compared across time while accounting for changes at each rung of the service ladder in a more consistent manner, feeding into stronger mutual accountability mechanisms. A composite measure of progress would limit perverse incentives by helping to create a broader policy paradigm that values lower levels of progress, such as shared sanitation. By reframing progress in terms of the ‘distance to universal services’, the total service gap provides a useful communications device to help maintain political attention on sanitation in a crowded global accountability space. Importantly, this can also help to draw attention to various forms of inequality, the elimination of which is a key tenant of the SDGs. The total service gap aims to add value to existing metrics, avoiding the creation of an additional measure of ‘coverage’ that may confuse the existing discourse around levels of ‘safely managed’, or ‘at least basic’ services.



Despite the potential benefits of such a measure, the methodological challenge of setting appropriate weights for each service level could undermine its effectiveness or impact. Ideally, the weights would be set using evidence about the relative benefits of each service level. However, there is currently insufficient evidence in the literature to be able to do this objectively. Previous studies have assessed the impact of drinking water and sanitation on diarrhoeal disease [30], reviewed the relative health outcomes of shared and household sanitation [31,32], and compared the direct health gains from household sanitation, with the external benefit of neighbourhood sanitation [33]. However, no existing study provides the quantitative evidence that would be required to set weights for each service level on the basis of the relative health benefits. Furthermore, setting weights based on health impacts alone would be reductionist in itself, as it omits the important non-health benefits of sanitation [34]. As such, in calculating a total service gap, the weights afforded to each service level must be set subjectively. Under the framing of a total service gap, setting the weights for open defecation and safely managed services is non-contentious. Open defecation represents a complete absence of sanitation service, and safely managed services are the international gold standard; the service level weights can therefore be set at 1 and 0, respectively. The most straight-forward way to set the weights for the remaining three service levels would be to assume a uniform increase in benefits as one moves up each rung of the service ladder: a weight of 0.75 for ‘unimproved’, 0.5 for ‘limited’ and 0.25 for ‘basic’. The strengths of using uniform weights are conceptual simplicity and ease of communication, which would be beneficial, given the political issues that the total service gap is intended to address. However, this model could be criticised for not accurately representing the relative benefits of each level of service, and therefore painting a misleading picture of progress. Weights could instead be set by expert opinion to better reflect the relative benefits of each level of service, or through the use of multivariate techniques to construct a more empirically grounded model. However, the increasing complexity that is required by each of these options could make the communication of the total service gap more challenging, and ultimately reduce its ability to address the risks outlined above.



This paper examines whether using uniform service level weights is an appropriate method for constructing a ‘total service gap’. It does so through a sensitivity analysis, comparing this approach to three ideal-type models to assess the extent to which altering the weights impacts the total service gap, and therefore our understanding of countries’ relative performance. It goes on to examine the extent to which assessing sanitation progress through the lens of a total service gap can help to address the risks associated with the global monitoring framework for SDG 6.2, with specific reference to strengthening mutual accountability and tackling perverse incentives.





2. Methods


2.1. Calculating the Total Service Gap


To calculate the total service gap, each service level is assigned a weight, which is multiplied by the percentage of the population using that level of service, according to the data from the JMP’s 2017 SDG Baseline Report [1]. This gives five component values, which are added together to produce the total service gap:


Total service gap = (SM% × SMw) + (B% × Bw) + (L% × Lw) + (U% × Uw) + (OD% × ODw)








where SM is ‘safely managed’, B is ‘basic’, L is ‘limited’, U is ‘unimproved’, OD is ‘open defecation’, and w is the weight assigned to each service. The weights range from 0–1, producing a total service gap that is expressed as a percentage. A total service gap of 100% represents universal open defecation, and a gap of 0% represents universal safely managed services.



A challenge in creating a composite metric for the whole sanitation ladder is the number of countries that currently lack data on safely managed services. Foa and Tanner [35] identify three methods for dealing with missing data in composite indexes. The first is casewise deletion—simply removing those countries that lack data. However, there is a strong correlation between countries that lack data on safely managed services and those that have low levels of sanitation coverage. As such, casewise deletion would exclude the countries where the risks associated with perverse incentives are most apparent. The second method is to impute missing values. The JMP take this approach in producing regional and global estimates, by calculating the regional population-weighted average for indicators within a set of “master regions” (as defined by the UN Statistical Division’s M49 Level 2 classification) [36]. “WatSan Clusters” have also previously been used to impute missing data for analysis of the water and sanitation MDGs [37]. However, as data on safely managed services is currently only available for three countries in Sub-Saharan Africa and no countries in South Asia—the two regions which bear the brunt of the sanitation crisis—neither of these methods would produce imputed estimates that would be sufficiently robust for comparative national analysis. Indeed, the JMP do no publish their imputed country-level figures, in recognition of these limitations. The final approach is to only use existing data for the estimation of the index, but to supplement this with an estimated margin of error based on data gaps in individual countries. The advantage of this method is that it allows scores to be estimated for the maximum number of countries, but it can make direct comparisons more challenging where margins of error overlap.



Given that the underlying aims of the total service gap are to strengthen mutual accountability and to tackle perverse incentives, including the maximum number of countries possible, is an important consideration. As such, the third approach is considered to be the most appropriate method in this context. However, rather than a ‘margin of error’, we include a ‘margin of uncertainty’ to account for the gaps in data on safely managed services:


Margin of uncertainty = (B% × SMw) − (B% × Bw)











It is important to note that there is also a large degree of uncertainty inherent within the JMP estimates themselves. This uncertainty stems from sampling issues in the household surveys from which the JMP draws data, and from the linear regression that is then applied to calculate national estimates. These issues have been addressed previously by Bartram et al. [38]. The ‘margin of uncertainty’ used in this paper does not account for the uncertainty of the estimates produced by the JMP. Rather, it reflects the ‘uncertainty’ inherent in the JMP’s classification of ‘at least basic services’. That is, in countries where data on safely managed services are not available, the JMP’s estimates only indicate the proportion of the population using a sanitation service that meets the threshold of a basic service; the proportion of the population using a sanitation service which exceeds this threshold remains uncertain. The ‘margin of uncertainty’ used in this paper reflects this ambiguity, and therefore it only exists for countries with no JMP estimate for safely managed services. It is calculated by assuming that all basic services are safely managed, and therefore indicates the maximum value by which a country’s service gap could decrease if all basic services were in fact safely managed.




2.2. Weighting and Sensitivitiy Analysis


To assess the appropriateness of uniform service level weights, a sensitivity analysis was conducted using the four models presented in Table 1. The service level weights for Models B, C, and D were set by the authors to emphasise the differences in the assumptions of each model. These represent simplified versions of models that could be produced through alternative weighting methodologies.



Model A results from assuming uniform incremental benefits as a household moves from one level of service to the next. Model B assumes that the greatest relative benefits are associated with people gaining access to any form of improved facility. Model C assumes that the greatest relative benefits are associated with gaining access to a household sanitation facility, emphasising individual health and safety. Finally, Model D assumes that the greatest relative benefits are associated with achieving the safe management of the whole sanitation chain, with an emphasis on wider public health.



For each model, the total service gap was calculated for every country in the JMP database. The results were then compared to the JMP’s measure of ‘at least basic services’—in the absence of global data on safely managed sanitation, this measure is increasingly being used to facilitate cross-country comparisons against the SDG sanitation targets [39]. First, the country rankings produced by each model were compared to the rankings that were produced using the ‘at least basic services’ metric by calculating Spearman’s rank correlation coefficients. Second, countries that demonstrated significant sensitivity to changes in service level weight were identified and analysed to understand the drivers of this sensitivity. Third, each model was analysed to determine the extent to which it captures the progress made across the entire service ladder, with the metric of ‘at least basic’ again used as a common benchmark for comparison. This analysis is used to discuss the utility of uniform service level weights in Section 4.





3. Results


3.1. Impact on Comparative Rankings


Spearman’s rank correlation coefficient (rho) determines the strength of correlation between two sets of ranked data. As such, it can be used to assess, on a macro-level, the extent to which different weighting models impact on the comparative ranking of countries’ sanitation progress. The Spearman’s rank correlation coefficients presented in Table 2 demonstrate that the country rankings of each model are all very strongly correlated with the country rankings of ‘at least basic services’. This shows that the choice of weighting model has very limited impact on countries’ relative performance, as judged by comparative rankings.




3.2. Impact on Individual Country Performance


Whilst having a limited impact on the overall rankings of countries, the four models do produce significantly different outcomes for some individual countries. Table 3 shows five countries that are particularly sensitive to changes in service level weights, to demonstrate the impact that different models could have on how performance is perceived at a national level.



The total service gap for Ethiopia and Papua New Guinea is lowest in Model A. Because these countries have high levels of unimproved services (Ethiopia 59%, PNG, 65%), their total service gap increases in Model B. Conversely, Ghana’s total service gap decreases between Model A and Model B, owing to high levels of limited services (57%). In Bangladesh, there is also a high level of unimproved services (33%), but in Model B, this is offset by a high level of limited services (22%) and the statistical absence of open defection. As a result, the total service gap for Bangladesh does not change between Models A and B (although the change in weights does reduce the margin of uncertainty). The total service gap for Kazakhstan decreases slightly in Model B, owing to the greater weight afforded to basic services.



The total service gap for Bangladesh and Ghana increases significantly in Model C, owing to a less favourable weighting for their high levels of limited services. The total service gap for Ethiopia and PNG also increases in Model C, but as limited services are less common, the increase is smaller in magnitude. Kazakhstan has even lower levels of limited services (2%); therefore, its total service gap remains unchanged between Models B and C.



Model D sees an increased service gap for all countries, except those with 100% safely managed services. However, the greatest increases are witnessed in countries where the coverage of basic services is highest—for instance, Kazakhstan (98% basic) and Bangladesh (47% basic).



This highlights that not only can changes to service level weights have significant impact on results for individual countries, but also that this impact is not uniform across countries. How the total service gap metric responds to different weights is highly dependent upon the mix of service levels used in a country.




3.3. Ability to Demonstrate Progress across the Whole Service Ladder


A central hypothesis of this paper is that the metric of ‘at least basic services’ obscures important progress made on limited services, and that a total service gap would be able to address this problem. However, the four models differ in their ability to showcase examples of progress across the whole sanitation ladder. In Figure 1, each model is plotted against at least basic services. The dotted lines represent a perfect negative correlation between the two metrics. Where a country falls on or near this line, the total service gap portrays a picture of sanitation progress that is very similar to the measure of at least basic. Yet where a country falls below this line, it signifies that the total service gap is able to present a more holistic snapshot of sanitation progress. For instance, Ghana is highlighted in Figure 1. In each of the models, Ghana lies below the dotted line, owing to high levels of limited services. However, the distance to the line decreases significantly in Models C and D. Furthermore, the total number of countries lying below this line also decreases significantly in Models C and D, when compared to Models A and B. This indicates that Models A and B are best able to showcase progress across the whole service ladder.





4. Discussion


4.1. Examining the Validity of Uniform Service Level Weights


With any composite measure such as the total service gap, there is a trade-off to be made between simplicity of communication and the empirical rigour of the methodology. The fact that the overall country rankings change very little between different models strengthens the argument for using uniform service level weights, as opposed to developing models based on more complex weighting methods. That is, the difficulties that could be faced in communicating more complex methods would likely outweigh any benefits that would be accrued through greater empirical precision of the model, given the lack of sensitivity to changes in weights at a macro-level.



However, the deeper analysis highlights that while the impact on overall rankings is minimal, the results for certain countries can be effected greatly by changes to the weights. It suggests that the perception of overall sanitation performance is shaped greatly by how the relative benefits of each service level are understood. On the one hand, this weakens the argument for the use of uniform service level weights, and strengthens the case for a more empirically grounded approach to determine the relative benefits of each service level. However, the analysis also highlights that countries’ responses to different models are heterogeneous, and highly dependent upon the mix of service levels that are used in a given context. When viewed through the lens of mutual accountability, there is clearly a political dimension to how service level weights are determined. With regard to shared sanitation, certain models could reward or penalise countries based on structural factors, such as the density of urban settlements. From this perspective, the use of uniform service level weights could offer a ‘politically neutral’ option to minimise potential contention and to maximise the possibilities for the total service gap to be taken up as a tool for mutual accountability.



A final consideration is the ability of the total service gap to demonstrate progress across the whole sanitation ladder, which was identified as a key weakness of existing global indicators. Figure 1 demonstrates that the total service gap can serve this function, but the extent to which it adds value to the existing metric of ‘at least basic services’ is determined to a large extent by the weights of the service levels. Notably, the Model A performs well in this respect.



In the absence of an objective and evidence-based method for setting the weights, the use of uniform service level weights represents a valid method to create a total service gap. Its conceptual simplicity will assist with communication, and its ‘neutrality’ will reduce possible contention around weighting methodologies. Its ability to capture progress across the whole service ladder means that it can add value to the existing measure of ‘at least basic services’. The remainder of the paper examines possible applications of this metric, and discusses how it could address the risks identified in the global monitoring framework, with reference to strengthening mutual accountability and challenging perverse incentives.




4.2. Applications of the Total Service Gap: Alternative Visualisations


An initial application of the total service gap could be alternative data visualisations. Figure 2 shows one possibility: the ‘sanitation wheel’. The JMP service ladder provides a good snapshot of sanitation services that are used in a country. However, with no judgement on the relative value of each service level, it can be difficult to visualise progress over time. In the ‘sanitation wheel’, the total service gap is represented by the white space. Progress at each rung of the ladder reduces the service gap, reducing the amount of white space in proportion to the service level weights.



This type of data visualisation could help support stronger mechanisms for mutual accountability by helping to demonstrate progress made over time, while drawing attention to the comparative gap to the goal of universal safely managed services. It can also help to tackle perverse incentives by demonstrating the value of progress at each rung of the ladder. In this way, the ‘sanitation wheel’ could be a useful device to communicate the concept of ‘progressive realisation’ in ways that promote pro-poor policy choices.



Comparing progress across countries is a central facet of mutual accountability mechanisms. However, the majority of countries are not yet able to produce data on safely managed services. As a result, the threshold of ‘at least basic services’ has been used by the JMP [1] and others [39] to compare progress. This allows for the comparability of data between countries, but risks diluting the ambition of the safely managed target, and does not capture progress made on shared sanitation, which is important in many contexts. Using a total service gap to compare progress helps to overcome the issues with ‘at least basic’. However, as with any composite measure, it can obscure a number of differences when comparing across countries. For example, Yemen and Malawi have an identical total service gap of 49%. Yet the nature of sanitation progress has differed significantly in each country: Yemen has made greater progress on basic services (59%, compared to 43% in Malawi), while Malawi has made greater progress in eliminating open defection (6%, compared to 20% in Yemen). A further challenge is the lack of data on safely managed services, which limits the potential for some cross-country comparisons in the short-term where margins of uncertainty overlap. However, the inclusion of a ‘margin of uncertainty’ could itself be a useful device for advocacy and communications. For instance, the margins of uncertainty shown in Figure 3 demonstrate that for countries such as Chad, with a high service gap (86%) and a low margin of uncertainty (−2%), upgrading existing basic services to safely managed will have a limited impact on the overall performance. In these context, the greater focus should be on extending basic, and where necessary, limited services. However, in countries such as Myanmar where the total service gap is smaller (41%) and the margin of uncertainty is larger (−16%), the benefits of investing in safely managed services—or in collecting additional data to demonstrate that existing services are safely managed—becomes more apparent. In this way, the total service gap can help to visualise advocacy messages around a pro-poor progressive realisation of the human right to sanitation.




4.3. Applications of the Total Service Gap: Sub-National Inequalities


In addition to cross-country comparisons, the total service gap could also be utilised to highlight inequalities at a sub-national level. While the application at a sub-national level is limited by a lack of data on safely managed services, the following examples from Senegal demonstrate how a total service gap could add value. Figure 4 shows the correlation between the total service gap and ‘at least basic services’ for the sub-national regions of Senegal.



Figure 4 shows that while Kaffrine, Tambacounda, Kedouhou, and Kolda each have a very similar level of basic services (17%, 17%, 17%, and 18% respectively), their total service gap differs by over 10 percentage points (69% in Kolda and 79% in Kaffrine). Understanding and communicating this difference through a total service gap—as demonstrated in Figure 5—could have benefits for planning and budgeting processes. Similar approaches could also be utilized to better monitor the outcomes of sanitation projects delivered by both governments and development partners.



Figure 6 shows a comparison between the total service gap and ‘at least basic services’ for each wealth quintile in Senegal (the y-axis for the total service gap has been inverted to allow for comparison). It highlights that the measure of ‘at least basic’ could potentially downplay the progress made in the lower wealth quintiles. This would be especially true in cases where this progress has been in the form of shared sanitation. The total service gap metric could help to highlight such positive examples of reductions in inequality, which is a key function of global accountability mechanisms.




4.4. Future Applications: An ‘Inequality Adjusted Service Gap’


Building on the wealth quintile analysis, it could also be possible to go a step further and produce an ‘inequality-adjusted service gap’. This measure would adjust the value of the total service gap according to the level of equity in services across wealth quintiles. Following a similar methodology as the ‘Inequality-adjusted Human Development Index’ [40], the total service gaps for each wealth quintile would be combined to quantify the level of inequality using the Atkinson measure of inequality, as defined by the formula:


A = 1 − g/µ








where g is the geometric mean and µ is the arithmetic mean of the wealth quintile distribution. Following this, the inequality-adjusted service gap (I-SG) is calculated by combining the level of inequality (A) with the national-level total service gap (TSG):


I-SG = (1 + A) × TSG











Where there is no difference in levels of access to sanitation across wealth quintiles, the inequality-adjusted service gap would exactly equal the total service gap. However, the inequality-adjusted service gap would rise above the total service gap as the level of inequality increases. In this way, countries are penalised for higher levels of inequality. The countries in Table 4 provide an example of the possible utility of an inequality-adjusted service gap.



The inequality-adjusted service gap is not a measure of inequality in itself, but rather a measure of progress that penalises inequality. For instance, Figure 7 demonstrates that while Angola has a lower total service gap than Uganda and the Democratic Republic of Congo, when adjusted for inequality its service gap becomes comparatively larger. This form of analysis could greatly strengthen mutual accountability for the SDG’s ‘leave no one behind’ agenda, creating incentives not only for increasing the coverage of services, but also ensuring their equitable delivery across wealth quintiles.





5. Conclusions


In the absence of objective criteria for service level weighting, this paper proposes the use of uniform service level weights as the best method to calculate the total service gap. The paper finds that the different weighting models can result in significant changes to the results of specific countries, but they do not lead to significant changes in countries’ comparative rankings. The way in which countries respond to different weights is not homogeneous, but is determined by the specific mix of service levels that they have. Viewed from the perspective of strengthening mutual accountability, these results support the choice of uniform service level weights—as a conceptually simple and politically neutral method—in the calculation of the total service gap.



The total service gap makes it possible to develop alternative data visualisations that better communicate concepts such as ‘progressive realisation’ and ‘leave no one behind’, providing information for both practitioners and policy makers. Through such communications devices, the total service gap has the potential to support mutual accountability and tackle perverse incentives through the creation of a broader policy paradigm. Furthermore, the development of the inequality-adjusted service gap can bring greater policy attention to the equity of sanitation services.



Data on individual service levels remains important, and even more granular data are required for planning and budgeting at a national level. At a global level, more and better qualitative analysis is required to facilitate peer learning and course correction, and there remains the need for a concerted effort to fill data gaps on safely managed services, and to define national indicators for ‘high-quality shared sanitation’ where necessary. However, the total service gap is a metric which could add value to these measures, both at a global and country level.
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Figure 1. The correlation of the ‘total service gap’ with ‘at least basic services’ for Models A–D. 
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Figure 2. Comparing the JMP service ladder with the ‘Sanitation Wheel’, using estimates of global sanitation services in 2000 and 2015. 
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Figure 3. The total service gap for Least Developed Countries in 2015. 
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Figure 4. Comparison of the total service gap for sub-national regions of Senegal, 2015. 
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Figure 5. Sanitation wheels for Kolda and Kaffrine, 2015. 
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Figure 6. Comparison of the ‘total service gap’ with ‘at least basic services’ across wealth quintiles in Senegal, 2015. 
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Figure 7. Comparison of the ‘total service gap’ and the ‘inequality-adjusted service gap’ for Uganda, Mauritania, Democratic Republic of Congo, and Angola. 






Figure 7. Comparison of the ‘total service gap’ and the ‘inequality-adjusted service gap’ for Uganda, Mauritania, Democratic Republic of Congo, and Angola.



[image: Water 10 01735 g007]







[image: Table] 





Table 1. Service level weights for four ‘total service gap’ models.
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	Service Level
	Model A

Uniform Increase in Benefits
	Model B

Greatest Benefits from Access to Improved Facilities
	Model C

Greatest Benefits from access to Household Facilities
	Model D

Greatest Benefits from Moving to Safely Managed Services





	Safely Managed
	0.00
	0.00
	0.00
	0.00



	Basic
	0.25
	0.20
	0.20
	0.50



	Limited
	0.50
	0.40
	0.70
	0.70



	Unimproved
	0.75
	0.90
	0.90
	0.90



	Open Defecation
	1.00
	1.00
	1.00
	1.00
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Table 2. Correlation between the ‘total service gap’ and ‘at least basic services’.
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	Model
	Rho

(n = 223 Countries)





	Model A
	0.985



	Model B
	0.987



	Model C
	0.989



	Model D
	0.982
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Table 3. Total service gap (TSG) and margin of uncertainty (MU) for selected countries using Models A–D.
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Country

	
Model A

Uniform Increase in Benefits

	
Model B

Greatest Benefits from Access to Improved Facilities

	
Model C

Greatest Benefits from access to Household Facilities

	
Model D

Greatest Benefits from Moving to Safely Managed Services




	
TSG

	
MU

	
TSG

	
MU

	
TSG

	
MU

	
TSG

	
MU






	
Bangladesh

	
46

	
−12

	
46

	
−9

	
53

	
−9

	
67

	
−23




	
Ethiopia

	
77

	
−2

	
84

	
−1

	
86

	
−1

	
89

	
−4




	
Ghana

	
58

	
−4

	
54

	
−3

	
71

	
−3

	
75

	
−7




	
Kazakhstan

	
26

	
−24

	
21

	
−20

	
21

	
−20

	
50

	
−49




	
Papua New Guinea

	
68

	
−5

	
77

	
−4

	
78

	
−4

	
83

	
−9
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Table 4. Composition of the inequality-adjusted service gap.
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Total Service Gap by Wealth Quintile %

	
Total Service Gap %

	
Inequality-Adjusted Service Gap %




	

	
Q1

	
Q2

	
Q3

	
Q4

	
Q5






	
Angola

	
92

	
82

	
66

	
34

	
26

	
60

	
66




	
DRC

	
70

	
66

	
64

	
62

	
52

	
63

	
63




	
Mauritania

	
94

	
87

	
68

	
47

	
35

	
57

	
61




	
Uganda

	
79

	
71

	
67

	
60

	
47

	
63

	
64
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