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Executive Summary 
Introduction 

This paper assesses the affordability of water, sanitation and hygiene (WASH) services in Ghana, using 
a range of methodologies identified for understanding affordability. With the primary purpose of 
assessing what measurements can be made for global monitoring, it draws on data commonly 
available to international agencies such as UNICEF, WHO and the World Bank, or publicly available 
documents such as published literature. It is, however, noted that due to data constraints, not all 
identified methodologies could be applied in Ghana, and that there are several caveats to keep in 
mind while interpreting the affordability indicators presented here. 

When it comes to accessing water, sanitation and hygiene (WASH) services, affordability has three 
dimensions: (i) the price or cost of WASH services; (ii) the spending power of the household; and (iii) 
the price or cost of other household needs. The interplay between these three dimensions is depicted 
in Table A1. For example, the most vulnerable household where WASH services are least affordable is 
one which is poor, and/or faces high WASH prices and/or does not have state support for other social 
services. Naturally there will be ranges in income, price levels and spending required on other essential 
services which gives rise to a 3-dimensional space where cut-offs will be needed if there is a desire to 
categorise households. 

Table A1. Degree of vulnerability resulting from three dimensions of WASH affordability 

Matrix  Welfare state or other source covers 
health, education, housing, pension, etc 

Welfare state or other source does not cover 
health, education, housing, pension, etc 

WASH prices low WASH prices high WASH prices low WASH prices high 

Low income Not vulnerable Vulnerable Vulnerable Most vulnerable 

Median income Not vulnerable Not vulnerable Not vulnerable Vulnerable 

 

Policies and programs can be designed to address one or more of these dimensions. In order to better 
track such efforts, affordability indicators are sought that are valid, accurate and feasible to compile 
or collect data. Such an indicator can be used to compare progress on WASH affordability over time 
in a country or between different countries, regions, cities etc. Indicators are useful to assess the 
impact of interventions focused on affordability; they can also be used to ensure service providers 
consider affordability when setting tariffs and when using subsidies.  

An indicator of affordability must also include a definition of what we mean by ‘access’. In the case of 
WASH, any indicator of affordability should explicitly define the minimum level or type of access 
considered acceptable. The question is not just if households have the ability to pay for the access 
they have, but whether or not that access meets the requirements of the human right to water, or the 
Sustainable Development Goals (SDGs), or some other policy goal. An affordability indicator which 
does not define minimum acceptable service levels will find lower levels of access to be more 
affordable; designing an affordability indicator which promotes risky, unreliable water sources, or 
undignified, unhealthy places for defecation, is not acceptable. 

Affordability is a major determinant of whether WASH access improves, or declines, over time. It is an 
important first step towards breaking down the determinants of access. Reliability and resilience are 
also important factors determining WASH access over time. Here we use reliability to mean 
consistency of supplies hour to hour, day to day and week to week. Reliability might shift seasonally 
but it is a baseline level of likelihood that water will be there when needed. Resilience is the ability to 
maintain the current reliability after a major shock; for example, an earthquake, a climate incident, a 
broken pump or an economic recession. Just like the minimum acceptable access level must be 
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defined in any affordability indicator in order to ensure that such indicators do not encourage a back-
sliding in access, the same danger exists for maintaining the resilience and reliability of access as well. 

Affordability Indicators 

There are many affordability indicator designs which to a lesser or greater extent capture the cost of 
access to WASH, the spending power of households, the cost of other basic needs and the quality of 
access. We have grouped indicators based on method of calculation, creating four main categories. 

1. Reported and estimated expenditures: These indicators use reported expenditure on WASH 
access, collected through household survey, or estimated expenditures based on the average cost 
of a defined minimum level of access, then divided by some estimate of spending power. 

2. Revealed household preferences: Observed preferences expressed through household 
willingness to pay (WTP) or aggregated demand for WASH products and services. The relationship 
between price and demand is modeled, a minimum level of access is specified, and ‘affordable 
access’ is defined by the cost at which households demand at least that minimum level. 

3. Stated household preferences: Reported preferences for WASH access, exclusively WTP studies, 
modeling the relationship between prices and consumption. They typically involve an interview 
with the household member(s) responsible for WASH access and budget decisions, posing a range 
of questions to elicit WTP estimates. A minimum level of access is specified, and ‘affordable 
access’ is defined by the cost at which households demand at least that minimum level. 

4. Comprehensive household poverty assessment: Broad assessments of household poverty 
examine household wealth in the context of the range of basic needs they are expected to satisfy, 
and they include a number of approaches that examine the poverty line in relation to WASH and 
the interplay between expenditures on different basic needs. 

Assessment of Affordability Indicators 

There is unlikely to be any single indicator which entirely captures the affordability of WASH services 
for all countries and all settings within a country. Likewise, the feasibility and data quality will also vary 
across contexts. Hence, it will be necessary to have a flexible approach to measuring affordability, 
based on the context and the data available. We explore how different indicators perform against 
each other, using the following criteria: 

1. Validity: the degree to which the definition of an indicator has encompassed each of the 
dimensions of affordability.  

2. Feasibility: the ease of estimating an indicator, given data availability 

3. Accuracy: The degree to which we might expect that an indicator has captured the definition 
intended.  

The three criteria presented here often act in concert, through trade-off or absolute limitations. For 
example, data limitations might make indicators using full water expenditures infeasible, requiring 
that partial costs are used instead; partial cost inclusion surely increases the validity of an indicator 
but it may decrease the accuracy, as we have defined those terms. Our goal is not to choose one, best 
indicator for global usage, but to present a thorough evaluation process in the context of a specific 
case, a detailed listing of the considerations that should be made, and ultimately ending with a subset 
of indicators for ready consideration in this or other locations. 

Reported and estimated expenditures in Ghana 

Household costs of WASH expressed as a proportion of spending power is a category of affordability 
indicators that compares what they are spending, or might spend, on WASH in relation to their total 
income or expenditure. These affordability indicators have varying formulations, designed in such a 
way, as to maximize their validity. Also, part of the design of each indicator is the definition of 
thresholds and cut-offs for different aspects of access which we have deemed might be relevant. But 
this indicator category covers only the first two dimensions of affordability: WASH prices and 
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household income; it does not include the third dimension, which looks at the cost of other basic 
needs.  

Whether a household has basic access is an important determinant of household costs of WASH. 
Figure A1 shows the proportion of the population with a basic level of WASH service. Note that 
coverage on basic services is tabulated from GLSS6, and thus reflect 2013 estimates. Safely managed 
water service, on the other hand, is available from the WHO/UNICEF Joint Monitoring Programme, 
and reflect 2015 estimates. In 2013, coverage of basic water was 28% lower in rural than in urban 
areas while for basic sanitation the national coverage was very low at 14%. Safely managed water 
supply is available in less than 10% of rural households in 2015, compared to 44% in urban areas. 

Figure A1. Coverage of WASH services in Ghana, by rural and urban areas  

 
Source: Basic – GLSS6 2013; safely managed – WHO/UNICEF (2017) reflecting values in year 2015 

 
We have identified three categories of WASH expenditures: Option 1 (full actual expenditure), 
Option 2 (partial actual expenditure) and Option 3 (full required expenditure). Each of the 
numerator option categories have five different measurements of expenditure, which are different 
combinations of operations and maintenance (O&M) costs, capital costs and time costs: these 15 
indicators are listed below in Table A2. 

Table A2. Contents of the numerator in the ‘WASH costs as percent of income’ indicator 

Indicator 
Options 

Actual Expenditure on WASH Required Expenditure on WASH 
All 
O&M 

Partial 
O&M 

All 
Capital 

Partial 
Capital 

Annual 
capital 

Time 
costs 

O&M Capital Annual 
Capital 

Time 
costs 

Option 1: full actual expenditure 
    Option 1.1           
    Option 1.2           
    Option 1.3           
    Option 1.4           
    Option 1.5           
Option 2: partial actual expenditure 
    Option 2.1           
    Option 2.2           
    Option 2.3           
    Option 2.4           
    Option 2.5           
Option 3: full required expenditure 
    Option 3.1           
    Option 3.2           
    Option 3.3           
    Option 3.4           
    Option 3.5           
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The denominator to estimate the ratio of WASH expenditure to some overall measure of a 
household’s financial situation is total annual expenditure. This is considered a more reliable 
estimate of household cash resources than reported income. As the paper considers five 
denominator options (A through E), the assessed indicators are labelled ‘C’ to denote total annual  
expenditure has been used. 

In order to calculate option 3 indicators, the unit costs of accessing a given service level need to be 
substituted for those households that do not enjoy that level of access for water, sanitation and 
hygiene separately. The unit costs used for basic WASH services in Ghana are shown in Table A3. 

Table A3. Unit costs per capita for O&M and capital costs for basic WASH services (GHS, 2013 prices) 

Service 
Annual per capita cost Lump Sum Capital per 

capita Rural Urban 
O&M Capital O&M Capital Rural Urban 

Water 2.4 3.8 253.1 8.3 46.6 141.8 
Sanitation 1.2 26.8 10.2 39.1 206.9 486.7 
Hygiene 11.8 1.2 12.3 4.5 1.2 34.8 

Source: estimates from Hutton and Varughese (2016), adjusted and validated by selected Ghana stakeholders  

 
Figure A2 shows that expenditure on water is higher for higher levels of service, drawing on GLSS6. 
Basic water costs more than twice that of limited water nationally, and eight times more than 
unimproved water. However, in urban areas basic water supply and limited water supply have close 
to the same costs; but it should be noted that limited supply accounts for just 1-2% of urban supply. 
The figure also shows the limited sanitation service represents a significantly higher cost for 
households than having a basic service. This is mostly because the question does not include 
infrastructure costs, nor regular O&M costs on private latrines. It only includes the fees for public toilet 
use and any monthly sewage bill.  

Figure A2. Partial O&M expenditure as % total expenditure across water service levels (Indicator 2.1C) 

Water Sanitation 

  
Source: GLSS6 

The five indicators listed under Option 1 are more valid than those listed under Option 2, as they 
contain more cost categories. However, full actual expenditure was not available for Ghana, making 
option 1 indicators infeasible. We have calculated the first two indicators listed in Option 2 and the 
first two in option 3 across total expenditure deciles; these are presented in Figure A3. Figure A3 
shows that current expenditure on WASH as a proportion of total expenditure is significantly higher 
in urban than in rural areas (about 3.6 times higher, on average). In fact, WASH costs in urban areas 
are above 5% of total expenditures for the bottom eight deciles, even before accounting for time 
costs. This is partly explained by the lower water service levels in rural areas, including more distant 
access points.  
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Figure A3. Partial WASH O&M expenditure as % total expenditure by rural and urban areas (Indicator 2.1C) 

  
Source: GLSS6 

 

When water collection time is valued at the minimum wage, the proportion of imputed costs increases 
from an average of 3.0% to 4.3% of total expenditure. The biggest impacts are on the bottom 3 income 
quintiles, where the cost increases by 7 percentage points in the poorest decile. Figure A4 confirms 
that including time costs for rural households reduces affordability for all but the richest households, 
but disproportionately impacts the poorest households. Including time costs for urban households 
only seems to impact the poorest households. When time costs are included, the percent increases 
from 1.3% to 3.7% in rural areas and from 4.5% to 4.9% in urban areas, showing that time costs are 
mainly a rural phenomenon. Excluded from the estimations is the access time for travelling to place 
of open defecation or using off-premises toilets such as shared or public toilets. 

Figure A4. Impact of adding time costs in rural and urban by income decile (Indicators 2.1C and 2.2C) 

 
Source: GLSS6 

 
For households that did not have basic access, we then replaced their WASH expenditures with the 
cost estimates in Table A3. Figure A5 shows the costs that would be needed for WASH O&M 
expenditure (in blue), if the cost of basic access (or better) were covered fully by the household (zero 
subsidy), in comparison with current expenditures (in orange). In this scenario, only 50% of households 
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would have WASH costs at less than 3% of their total expenditure, compared to 71% under reported 
spending patterns. In rural areas, the requirement is 1.1% of total expenditure, compared to 9.6% in 
urban areas. If all households had basic access (or better) we estimate that about 40% of households 
would have costs above 5% of their total expenditure. The average required expenditure for basic 
access across all Ghanaian households is estimated at 5.8% of income.  

Figure A5. Comparison of actual expenditure versus required expenditure to meet basic WASH (Indicators 
2.1C and 3.1C) 

  
Source: GLSS6 

 
Figure A6 shows a summary of different indicators by income decile and overall. The indicator using 
only actual partial costs for O&M (2.1) shows little variation across total expenditure deciles, 
indicating lower WASH costs for poorer households. This is likely because poorer households have 
lower levels of WASH access; comparing indicator 2.1 with other indicators that incorporate either 
time costs or access level show this to be the case. The real costs of accessing WASH services, which 
include time costs, vastly exceed the current partial actual financial costs paid by households, with 
greater impact the lower the household income. When time costs are taken into account (Indicator 
2.2C), poorer households end up spending a higher proportion of their income on WASH access2. 
Finally, indicator 3.4C includes the capital costs of basic WASH service for those currently without it, 
with the total capital costs annualized (spread) across the expected years of duration of the 
hardware. 

  

 
22 This contains the important assumption that the valued time costs (at minimum wage rate) are considered 
the same as cash spending. Although some households may not have a choice, these results indicate that 
many households choose WASH access options that have lower monetary costs but higher time costs. For 
example, even if a household has a closer water source that costs money, they may choose to use their spare 
time to collect water from a more distant source instead of spending cash on the more convenient water 
service. 
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Figure A6. Comparison of WASH costs as percent of total expenditure under different indicators, by income 
decile 

 
Source: GLSS6 

Design Categories 2 & 3: Revealed and Stated Household Preferences 

The advantage of affordability indicators that take into account household preferences, demand, 
perceptions, price elasticities, demand management policies or willingness to pay (WTP) studies, is 
that such an assessment potentially covers all three dimensions of affordability; the cost of WASH, 
household spending power and the relative cost of other basic needs. Household behaviour in relation 
to changes in the cost of WASH access is a response that integrates WASH prices, household income 
and the cost of other basic needs, through income, substitution and complement effects on demand. 
Hence, assessing household responses to WASH prices might be considered a more valid way of 
examining affordability indicators. 

To the extent that preference modeling is possible, it can be used to create an affordability indicator. 
Preference modeling is routinely used in the research literature, for policy analysis and in private 
enterprise. Projecting demand for a given price is a valuable tool for service providers and producers 
of consumer products. Using these techniques as an indicator of affordability requires the same steps 
as in static assessments: first define a minimum service level for WASH access; this might be an access 
type, a quantity of water, or both. Second, a minimum acceptable percentage of the population 
consuming at or below this minimum service level must be chosen. Third, the demand model is used 
to examine what percentage of households might consume below that minimum service level for each 
price level; affordable prices are those which project that the acceptable percentage of the population 
is consuming at or above the minimum acceptable consumption level. Unfortunately, we could not 
find the data necessary for preference modeling across all WASH services at a national level for Ghana. 

Design Category 4: Comprehensive Household Poverty Assessment 

An alternative to WASH-specific assessments covered above is a more general picture of the socio-
economic situation of a household. Hence the focus of these methodologies and indicators is on the 
second and third dimensions of affordability – the household spending power and the payments for 
other essential (non-WASH) products and services, such as housing or food.  
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One targeting mechanism for subsidies is to make essential 
services more affordable is in relation to the poverty line. If 
a household is classified as being poor (using criteria that can 
be applied from national, sub-national or community levels) 
then it could be concluded that they should not pay the full 
costs of WASH services. Using the GLSS6, it was estimated 
that the poverty line (food and non-food) is at US$ 280 (GHS 
1,314) per adult per year, while extreme poverty line (food 
only) is US$ 167 (GHS 792) per adult per year. Therefore, for 
the purposes of this current study the first of these rates was 
applied equally across rural and urban areas, and to all 
members in a household (not just adults), in order to identify 
which households are classified as poor.  

Figure A7 shows the coverage of different levels of sanitation 
service, across rural and urban, and poor and non-poor 
households. There we can see that open defecation in rural 
areas is almost exclusively in poor households, indicating 
that the rural poor are prioritizing other essential needs over 
access to sanitation.  

Conclusions 

We find it important that a complete assessment is done when choosing which affordability indicator 
makes the most sense, and we argue that validity, feasibility and accuracy as we have defined them, 
are key criteria to be considered. In terms of judging what is affordable versus what is not affordable, 
the most valid indicator is one that includes all three dimensions of affordability; preference modeling 
meets this criterion, but unfortunately such models were not available for Ghana. WASH expenditure 
data and total household expenditure data are available, and affordability indicators based on a ratio 
of the former over the latter incorporates at least the first two dimensions of affordability. Also 
available are poverty assessments, which utilize the second and third dimensions of affordability; 
these allow for some assessment of affordability in situations where expenditure data is not available. 

Overall, in 2013, the Ghanaian population spent 3.0% of their income on WASH expenses captured in 
the GLSS6, with a standard deviation of 4.5%. In rural areas, household spent less (1.7%) than in urban 
areas (5.5%). Interestingly, the average expenditure as a proportion of income is not higher for lower 
income households than for richer households. This is partly because lower deciles have a lower 
service level, and the majority collect their water with low or zero financial cost. Time costs also 
provide a partial explanation; as more distant or inconvenient sources are chosen because they have 
a lower monetary cost. It is also explained by the higher costs that richer households are willing to 
shoulder, purchasing bottled and sachet water instead of lower cost options. 

In concluding, we seek to make some judgement drawing on General Comment 15: “…payment for 
water services has to be based on the principle of equity… Equity demands that poorer households 
should not be disproportionately burdened with water expenses” (ESCR-Net, 2003). Using Indicator 
2.1C, it appears that poor households are not currently disproportionately burdened with water 
expenses. However, this is because water is sometimes hauled from a distant source with a low 
monetary cost and open defecation is commonly practiced, especially in rural areas. When including 
even partial time costs (OD and shared sanitation time costs were not included), the WASH becomes 
much less affordable for lower income households. In addition, incorporating the average estimated 
costs of a minimum level of basic access (Indicators 3.1C, 3.2C and 3.4C), the costs to households, 
especially poor households, are significantly higher, as shown in Figure 6. No doubt, affordability is a 
major barrier for the extension of basic WASH access to all Ghanaian households, and we would argue 
that adopting an indicator of affordability should be a priority for policy makers in the WASH sector.  

Figure A1. Sanitation access across households 
classified by poverty status, in rural and urban areas 

 
Source: GLSS6 
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1. Introduction 

1.1 Purpose of this case study 

This paper aims to assess the affordability of water, sanitation and hygiene (WASH) services in Ghana, 
using a range of methodologies identified for understanding affordability. It draws on a previous 
methodology paper (UNICEF and WHO, 2019) written to guide this case study, and concept note 
outlining the purpose and scope of this initiative (UNICEF and WHO, 2018). It is noted upfront that 
due to data constraints, not all methodologies could be applied in Ghana. Furthermore, available data 
sets refer to different time periods, thus requiring caution in interpretation of findings. The majority 
of data are prior to 2015, hence the conclusions will not be entirely relevant for present-day Ghana. 

As outlined in the concept note (UNICEF and WHO, 2018), an objective assessment of WASH 
affordability requires a definition of indicators, a validation of those indicators (i.e. evaluate whether 
they capture the essence of what affordability means), an assessment of feasibility (including whether 
they are easily measurable, and whether data are already available), and an assessment of the relative 
accuracy (based on the quality of data available). There is unlikely to be any single indicator which 
entirely captures the affordability of WASH services for all countries and all settings within a country. 
Likewise, the feasibility and data quality will also vary across contexts. Hence, it will be necessary to 
have a flexible approach to measuring affordability, based on the context and the data available. 
Therefore, the purpose of this paper is to explore how different indicators perform against each other, 
using the following criteria: 

4. Validity: the degree to which the definition of an indicator has encompassed each of the 
dimensions of affordability.  

4.1. Do proposed indicators capture our definitions of affordability, either individually or in 
combination?  

4.2. Are there benchmarks or thresholds that need to be considered as part of the indicator’s 
design, in order to maintain its validity?  

5. Feasibility: the ease of estimating an indicator, given data availability 

5.1. Which indicators have data available, currently?  

5.2. What is the coverage of data at the national level? 

5.3. What sub-national stratifications are important, and are data available for these as well? 

6. Accuracy The degree to which we might expect that an indicator has captured the definition 
intended.  

6.1. What is the expected quality of the underlying data? Is the data quality sufficient for enabling 
robust conclusions on affordability? 

6.2. Are certain indicators more reliable, or have less expected reporting bias?  

The three criteria presented here often act in concert, through trade-off or absolute limitations. For 
the example, data limitations might make indicators using full water expenditures infeasible, requiring 
that partial costs are used instead; partial cost inclusion surely increases the validity of an indicator 
but it may decrease the accuracy, as we have defined those terms. We present four indicator 
categories in section 1.3, and then apply our three sets of criteria to each of these indicator categories 
in turn, in order to narrow the list of potential indicators. Our goal is not to choose one, best indicator 
for global usage, but to present a thorough evaluation process in the context of a specific case, a 
detailed listing of the considerations that should be made, and ultimately ending with a subset of 
indicators for ready consideration in this or other locations. 
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1.2 Basic concepts on affordability 

This case study includes all services and products, covering operations, maintenance and construction 
costs that provide access to WASH. In most instances, the household is the most appropriate unit, as 
that is the lowest level at which revenues are pooled to pay the costs of water, sanitation and hygiene. 
Likewise, it is a common unit for data collection, and it is a level of disaggregation that still allows 
stratification by income level, access type and across rural and urban populations. Extensions of this 
analysis can be made to understand affordability at a higher level (i.e. for administrative areas that 
cover several municipal service providers) as needed.  

As outlined in the Concept Note (UNICEF and WHO, 2018), a comprehensive assessment of WASH 
affordability should include a consideration of the interaction between three key dimensions: 

1. The price or cost of WASH services at the household level, which will vary depending on 
geographical and climatic context, service provider efficiency, market competition, levels of 
corruption and leakage, and implicit or explicit subsidies faced by the consumer. 

2. The spending power of the household, which is derived from the resources at hand, including 
asset ownership, property, wealth, income and monthly savings. Naturally the monthly liquid 
cash income, after taxes, is the most important, but property, wealth and assets are also 
important in determining affordability, as they can be sold or traded to increase expenditures 
or consumption. Government resources allocated to direct payments to households, such as 
a government pension system or welfare payments, will all affect a household’s cash situation 
as well. 

3. The price or cost of other household needs, which must be weighed against the costs of 
WASH. Household assets and property can enable household production, reducing the need 
for outside expenditures; for example, a household that owns the house in which it lives has 
fewer monthly expenditure requirements than a neighbor that must pay 30% of her income 
on rent. Likewise, the costs of basic needs might be subsidized, such as free or cheap public 
transportation, health care or education; such subsidized services can vary by location, both 
between countries, as well as across internal jurisdictions, and are often higher and more 
accessible in urban locations. Therefore, at the household level, the affordability of WASH 
services is, in part, determined by the total expenditures required to meet other basic needs.  

The design of policies and programmatic responses can address one or more of these simultaneously, 
which will be addressed elsewhere, while the monitoring of these policies and programmes will be 
addressed in this study. The interplay between these three dimensions is depicted at a very simple 
level in Table 1. For example, the most vulnerable household where WASH services are least 
affordable is one which is poor, and/or faces high WASH prices and/or does not have state support 
for other social services. Naturally there will be ranges in income, price levels and spending required 
on other essential services which gives rise to a 3-dimensional space where cut-offs will be needed if 
there is a desire to categorise households. 

Table 4. Degree of vulnerability resulting from three dimensions of WASH affordability 

Matrix  Welfare state or other source covers 
health, education, housing, pension, etc 

Welfare state or other source does not cover 
health, education, housing, pension, etc 

WASH prices low WASH prices high WASH prices low WASH prices high 

Low income Not vulnerable Vulnerable Vulnerable Most vulnerable 

Median income Not vulnerable Not vulnerable Not vulnerable Vulnerable 
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1.3 Designing an affordability indicator 

Building on this concept of affordability, an indicator of affordability must also include a definition of 
the thing being bought when tracking affordability; an affordability indicator for WASH access must 
also define what we mean by ‘access’ as well as what we mean by ‘affordable’. In the case of WASH, 
any indicator of affordability should explicitly define the minimum level or type of access considered 
acceptable. The question is not just if households have the ability to pay for the access they have, but 
whether or not that access meets the requirements of the human right to water, or the Sustainable 
Development Goals (SDGs), or some other policy goal. An affordability indicator which does not define 
minimum acceptable service levels will find lower levels of access to be more affordable; designing an 
affordability indicator which promotes risky, unreliable water sources, or undignified, unhealthy 
places for defecation, is not acceptable. To this end, the choice of what types of access are acceptable 
and included in the indicator will often be the most important factor defining affordability, 
determining who has affordable access and dictating what policies are needed to address gaps in 
affordability. 

Defining different levels of access, and then tracking those levels, has been a major project of the 
WHO and UNICEF, through the Joint Monitoring Project (JMP). This effort has been tightly connected 
to the MDGs and now the SDGs. It has shaped the global WASH sector and is routinely cited in the first 
few lines of the vast majority of WASH-related research papers. Tracking affordability is a natural 
extension of these efforts, and builds on a well-established track record. Categorizing and tracking 
access through valid, feasible and accurate indicators is an important tool for policy makers, 
researchers and WASH managers. It is motivated by a desire to minimize waterborne disease 
incidence, maximize economic productivity, and expand the freedoms and dignity associated with 
proper WASH access. The JMP’s access categories are the most feasible, basic, indicator which might 
roughly approximate progress on all of these, but it is not a replacement for direct measurement of 
water quality, water quantity and the convenience and dignity of users. To the extent that an 
affordability indicator can feasibly and accurately incorporate these aspects of access directly, in 
addition to JMP access categorization, a more valid indicator would result. 

Affordability is a major determinant of whether WASH access improves, or declines, over time. It is an 
important first step towards breaking down the determinants of access. Reliability and resilience are 
also important factors determining WASH access over time. Here we use reliability to mean 
consistency of supplies hour to hour, day to day and week to week. Reliability might shift seasonally 
but it is a baseline level of likelihood that water will be there when needed. Resilience is the ability to 
maintain the current reliability after a major shock; for example, an earthquake, a climate incident, a 
broken pump or an economic recession. Just like the minimum acceptable access level must be 
defined in any affordability indicator in order to ensure that such indicators do not encourage a back-
sliding in access, the same danger exists for maintaining the resilience and reliability of access as well.  

For example, if the water utility operator in Accra reduces volumetric tariffs for piped water access, 
this will increase affordability and might also increase access. If the tariffs were reduced through 
subsidy, then this tariff reduction will not contribute to any change in reliability or resilience. But if the 
loss in revenues lead directly to insufficient funds for operations or maintenance, then this could lead 
to decreased reliability and resilience. In this scenario, an increase in affordability will have been due 
to a decrease in reliability and resilience, perhaps an undesirable outcome.  At the same time, 
resilience might decrease over time, simply due to the changing climate; in order to maintain resilient 
supplies, in the face of climate change, more investments will be needed in many countries around 
the world. Where these investments are passed on to households in the form of increased prices and 
tariffs, affordability will decrease. Thus, affordability is not just linked to access type and quality, but 
also linked to reliability and resilience, and could be impacted by climate shifts. Unpacking these 
relationships is an important part of designing and assessing affordability indicators. 
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There are several affordability indicator designs which to a lesser or greater extent capture the cost 
of access to WASH, the spending power of households, the cost of other basic needs and the quality 
of access. We have grouped indicators based on method of calculation, creating four main categories. 
These four indicator categories shed light on the affordability question from different angles, and our 
goal is to present a thorough assessment of each category. We imagine that different indicator 
categories might be more or less useful depending on the local context or specific policy goals in 
question. 

5. Reported and estimated expenditures: Reported expenditure on WASH access is collected 
through household survey. This can be analyzed directly, or presented as a percentage of some 
measure of household spending power. Estimated expenditures are made for the average cost of 
a defined minimum level of access, such as the basic or safely managed levels of access (as defined 
by UNICEF and the WHO). This is a threshold approach, wherein a certain maximum level of 
spending, or percentage of spending power, is deemed ‘affordable’. 

6. Revealed household preferences: Observed preferences expressed through household 
willingness to pay (WTP) or aggregated demand for WASH products and services. The relationship 
between price and demand is modeled, a minimum level of access is specified, and ‘affordable 
access’ is defined by the cost at which households demand at least that minimum level. 

7. Stated household preferences: Reported preferences for WASH access, exclusively WTP studies, 
modeling the relationship between prices and consumption. They typically involve an interview 
with the household member(s) responsible for WASH access and budget decisions, posing a range 
of questions to elicit WTP estimates. A minimum level of access is specified, and ‘affordable 
access’ is defined by the cost at which households demand at least that minimum level. 

8. Comprehensive household poverty assessment: Broad assessments of household poverty 
examine household wealth in the context of the range of basic needs they are expected to satisfy, 
and they include a number of approaches that examine the poverty line in relation to WASH and 
the interplay between expenditures on different basic needs. 

In addition to these indicators which examine directly whether the prices faced by households for 
WASH are affordable or not, it is also possible to get a view on affordability through some of the policy 
and programmatic interventions which aim to change one or more of the determinants of 
affordability. Indeed, the four indicator categories above need to be interpreted in the light of these 
interventions, and what more can be done to make WASH services more affordable.  

Using data from Ghana as a case, we spend the rest of this report assessing affordability indicators for 
Ghana, according to the criteria outlined in section 1.2. Starting off in Section 2 we review basic WASH 
access indicators and the available expenditure data. Then we tabulate data and indicators for each 
of the four indicator categories listed above, in Sections 3 through 5. The goal of an affordability 
indicator is to nudge stakeholders to make access more affordable; this is measured by comparing 
progress between different locations or at the same location over time. And there are many ways to 
improve affordable access; we explore some of the most important policy interventions for improving 
affordability in Section 6. Then we conclude with a summary of findings and some recommendations 
in Section 7. 
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2. WASH Coverage and Expenditures 

2.1 Coverage of WASH services 

Before exploring the affordability of WASH access in Ghana, an understanding is needed on what levels 
of WASH services the Ghanaian population enjoys, the reported household expenditures on WASH 
and the time spent to access WASH (especially for collecting water). We stratified these data sets 
according to the rural-urban divide, income decile (as approximated by reported total expenditure), 
and the types of WASH access. Later sections use some of the same data in the calculation of 
affordability indicators; likewise we use some of the same stratification categories in order to assess 
those indicators. Further background information on the WASH sector in Ghana is provided in Section 
7 where the enabling environment for affordable WASH services is assessed. 

Figure 1 shows how Ghanaians get their drinking water; at the national level, the majority of people 
access drinking water through improved, accessible sources. But there remain 17% of households that 
still have to walk far or use unimproved sources – indicating that increased coverage of basic improved 
sources continues to be a policy challenge, and should be kept in mind when considering affordability. 

Figure 2: Coverage of major drinking water sources in Ghana (GHS 2013) 

 
 

Figure 2 shows the proportion of the population with a basic level of WASH service. Note that coverage 
on basic services is tabulated from GLSS6, and thus reflect 2013 estimates. Safely managed water 
service, on the other hand, is available from the WHO/UNICEF Joint Monitoring Programme, and 
reflect 2015 estimates. In 2013, coverage of basic water was 28% lower in rural than in urban areas 
while for basic sanitation the national coverage was very low at 14%. Safely managed water supply is 
available in less than 10% of rural households in 2015, compared to 44% in urban areas. Annex Table 
1, shows the specific water sources, and Table A3 the gender and age of the water collector.  
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Figure 3. Coverage of WASH services in Ghana, by rural and urban areas (GHS 2013) 

 
Source: Basic – GLSS6; safely managed – WHO/UNICEF (2017) reflecting values in year 2015 

 
When disaggregated by income decile, shown in Figure 3, there are significant variations between 
richer and poorer deciles for basic water and basic hygiene, while for basic sanitation the differences 
are smaller. This pattern might be due to a low level of access to sanitation at the national level. The 
overall picture is that there are very significant service gaps for basic sanitation and for basic hygiene 
in 2013, and for safely managed water service in 2015, while basic water coverage is over 80% 
nationally with the greatest gap (>30%) in rural areas. Annex Figure 1 shows that use of surface water 
and unprotected wells are associated with income. 

Figure 4. Coverage of basic WASH services in Ghana, by income decile (GHS 2013) 

 
Source: GLSS6 

2.2 Expenditure on WASH by location and income decile 

Figure 4 shows that households spend an average of US$ 30 (140 GHS) per capita per year on WASH 
services, with the majority accounted for by water supply. Households in urban areas spend four times 
as much on WASH as rural households, on average. These values should be considered a minimum, or 
partial, estimate. They are extracted from household responses to standard questions in GLSS6 and 
therefore omit costs not covered by these questions. Specifically, and significantly, infrastructure costs 
and products such as soap and cleaning materials were not included, but all forms of purchased water, 
water bills and the operations and maintenance of infrastructure were included.  
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Figure 5. Annual per capita payment for water, sewerage  

and toilet across rural and urban areas (GHS, 2013) 

 
Source: GLSS6 

 
Figure 5 shows the expenditure by income decile, with a clear relationship between income and 
expenditure. The richest households spend US$ 65 (GHS 307) on WASH which is over 10 times as much 
as the poorest two deciles. Though, again, these are monetary expenditures and do not include 
infrastructure costs (especially important for private toilets). Likewise, time expenditures, which we 
will consider later, are not included here. Having said that, there does appear to be a strong correlation 
between income level and reported WASH expenditures, an expected outcome which lends credibility 
to the data and indicating a reasonable level of accuracy of the data collection tool.  

Figure 6. Annual per capita payment for water, sewerage and toilet (GHS, 2013) 

 
Source: GLSS6 

 

2.3 Expenditure by WASH options 

Given the predominance of water purchase in the total WASH costs picked up by GLSS6, it is important 
to see how costs compare across different access types. Figure 6 shows the average reported cost per 
capita for different water access types. Urban households spend more on bottled and sachet water 
than the average cost of piped water, despite being a much smaller quantity of water. It is likely that 
households are buying bottled water due to intermittent piped water deliveries and concerns about 
water quality; these different types of access are a rough proxy for both convenience and water 
quality, in many cases. In general, households that bought sachet water used that for drinking, and 
obtained water from other sources for their additional water uses; these other sources are included 
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here only if they paid for them. Therefore, there are surely many households that paid some amount 
to more than one of the below categories; they should not be considered as mutually exclusive when 
thinking about affordability. 

When considering costs, it is important to take account of the number of households that are not 
paying any monetary costs for access. There are three types of access that do not require monetary 
costs from households. The first is that these households might be accessing an unimproved source, 
available freely in their proximity. The second is that they may have received some kind of subsidy, 
such as a community well, paid for and installed by an outside funding organization. The third is that 
they may be accessing water through unregistered connections; this type of access has been described 
as a type of informal access, called quiet encroachment of public services; others consider it to be 
theft. Regardless, to the extent that the poor receive services and are tolerated despite non-payment 
and a lack of formal registration, affordability is improved. Such types of access are more sustainable, 
however, if they are formalized and officially recognized by local water managers. We do not have 
data on which of these three categories households fall under, but in Figure 7 we present the 
percentage of households that report zero monetary water expenditures, across different water 
access types. It is clear that all types of improved water access in urban areas have very low rates of 
non-payment; and even in rural areas, piped, bottled and sachet water have a very low rate of non-
payment as well. Although non-payment seems to be a minor issue in Ghana, this is likely not the case 
in other countries, and should be considered when applying affordability indicators elsewhere. 

Figure 7. Per capita annual expenditure on different water sources, by rural and urban areas (GHS, 2013) 

 
Source: GLSS6 
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Figure 8. Percentage of households that reported zero water expenditures for different water sources, by 
rural and urban areas (GHS, 2013) 

 
 

Using the same data set, we break it down across income quintiles, and compare that with reported 
health care costs. While this is not a full assessment of the affordability of other basic necessities, it 
does show that (at least) improved water was, on average, a larger expense, than health, across 
income levels, for both rural and urban areas (see Figure 8 for rural areas and Figure 9 for urban areas). 
For unimproved sources in rural areas, health costs tended to exceed WASH costs. 

Figure 9: Comparison of expenditures for health and water for different types of water access, in rural areas, 
across income quintiles (GHS 2013) 
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Figure 10: Comparison of expenditures for health and water for different types of water access, in urban 
areas, across income quintiles (GHS 2013) 

 
 
Figure 10 shows the price per cubic metre for different drinking water sources, based on the total 
expenditure and the estimated daily volumes sourced. It indicates that sachet water has the highest 
unit cost at US$ 5 (10 GHS) per cubic metre, with piped water supply, tanker water and public tap being 
the next at between US$ 3 and US$ 4.25 per cubic metre (GHS 6 to GHS 9). This allowed us to control 
for quantity, and indicated that sachet water was more expensive than piped water, but not by much.  
Figure 11. Price per cubic metre equivalent (GHS, 2013) 

 
Source: GLSS6 
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Figure 11 shows the average per capita expenditures for different types of sanitation. Fee paying 
public toilets are the most expensive where US$ 20 (50 GHS) is paid per year per person, followed by 
WC, KVIP and bucket/pan costing about US$ 6.3 (GHS 30) per person per year. For non-household 
toilets it refers mainly to the fees paid for usage, while for household toilets it covers operations and 
maintenance. Public toilets are typically used by lower income households; the higher costs were paid 
by those with lower spending power. In addition, it is not clear that all household members used the 
public toilets every time they defecated or urinated; given their relatively unaffordable costs, it is likely 
that this population also engaged in open defecation and urination. In addition, while pit and tank 
maintenance are included in the costs reported for households with private latrines, this does not 
imply that it was safely collected, nor that it was treated before disposal.  

Figure 12. Per capita expenditure on toilet over the year (GHS, 2013) 

 
Source: GLSS6 

 

2.4 Expenditure by level of service 

When water sources are categorized by level of service, there is a clear difference between sources 
achieving a basic level of service versus limited or unimproved service (Figure 12). A basic service costs 
approximately US$ 23 (GHS 110) per person per year, while a limited service is about one third the 
cost. Limited access points might cost less either due to changes in quantity or quality; the mix of 
sources including in ‘limited access’ might include less expensive access types, such as public wells 
versus private piped water connections; but it might also indicate that households with more limited 
access, by definition sharing their access points with multiple households, might also be collecting a 
lesser quantity of water. Most likely, it is a combination of both factors that leads to lower average 
costs. Expenditure in urban areas vastly exceeds expenditure in rural areas, as expected (see Figure 
12). 
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Figure 13. Per capita expenditure on water (GHS, 2013) 

 
Source: GLSS6 

 
For sanitation service level, the limited service has the highest cost due to the per capita costs of public 
toilets being higher than owning a private latrine at home (Figure 13). Indeed, the average cost of an 
unimproved sanitation option appears to be higher cost than a basic sanitation option. A higher 
proportion of poor people use public toilets and therefore pay this higher cost for sanitation, which is 
a lower service level than having a basic household toilet. However, these figures exclude investment 
costs which are likely to be higher for basic than limited or unimproved service levels. It is unclear how 
many of these toilets, if any, fit the definition of ‘safely managed’, so it is hard to say whether the 
maintenance costs include fecal sludge treatment and sanitation worker protections.  

Figure 14. Per capita expenditure on toilet, GHC 

 
Source: GLSS6 
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sustaining health and basic needs outside of emergencies, of 70 liters per person, per day (WHO, 
2013). We did this in order to estimate a time expenditure minimum; the real time expenditures are 
likely higher for some households, and the time expenditures needed to collect the minimum amount 
of water needed to meet health and basics needs are absolutely higher for all households.  

Figure 14 shows the average time spent per day accessing water from different sources. The longest 
daily collection times are from flowing surface water sources such as rivers or streams (average 80 
minutes per day), followed by stagnant surface water sources and unprotected springs (average 50 
minutes per day). Most other community water sources require at least 20 minutes, while piped water 
off the premises and rainwater on premises require a little over 10 minutes (see Figure 14).  

Figure 15 presents the same data, but broken down across income quintiles; as can be seen, time 
expenditure for water collection depends almost entirely on water access type, and not income. 
Expressing the same data in terms of the number of work days needed to collect water, we can see 
that people invest more time reaching improved sources than unimproved sources (see Figure 16). 
This indicates that improved sources are preferred, and people are expressing that fact with their feet; 
it also indicates that the level of access is an important part of determining time expenditure, and 
therefore also impacts affordability through time costs as well as monetary costs. Decreasing the time 
needed to collect water from improved water sources has the potential to free up a significant amount 
of labor, which could then be used for other productive pursuits. 

Figure 15. Average time spent per day collecting drinking water from different sources, in minutes 

 
Source: GLSS6 
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Figure 16: Average time spent per day collecting drinking water from different sources, in minutes, across 
income quintiles (GHS 2013) 

 
 

Figure 17. Days of fulltime work needed per year to collect water, for different water access types (GHS 
2013) 

 
 

Figure 17 shows the ratio of reported monetary expenditure over the value of the reported time 
expenditure. The monetary expenditures were taken directly from the data set used to make Figure 
6. These were divided by the average time spent collecting water, valued at the minimum wage rate. 
This is a minimum possible value of time; most people have an opportunity cost of time well above 
the minimum wage. But even with low valuations of time, only piped water has an average monetary 
expenditure significantly above the value of time expenditure. Time expenditure is clearly a significant 
cost, and the trade-off between time expenditure and monetary expenditure does seem to shift based 
on the type of water access. Therefore, any affordability indicator which does not incorporate time 
expenditures, at least in the case of Ghana, would be missing a significant cost of access. The 
importance of time costs will be picked up in the affordability indicators covered in Section 3, below. 
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Figure 18. Ratio of average annual monetary expenditures to average annual value of time to fetch water 
from different water sources (100% indicates the two values are equal). (GHS, 2013) 

 

 
Source: GLSS6 
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3. WASH Costs and Household Spending Power  

3.1 Indicator options and dimensions covered 

Household costs of WASH expressed as a proportion of spending power is a category of affordability 
indicators that compares what they are spending, or might spend, on WASH in relation to their total 
income or expenditure. Affordability indicators in this section have varying formulations, designed in 
such a way, as to maximize their validity. Also, part of the design of each indicator is the definition of 
thresholds and cut-offs for different aspects of access which we have deemed might be relevant. In 
this section we will also go through all these indicator designs, assessing feasibility and accuracy. 

This indicator category covers only the first two dimensions of affordability: WASH prices and 
household income; it does not include the third dimension, which looks at the cost of other basic 
needs. Inclusion of all three dimensions is needed for a full understanding of WASH affordability. The 
first and second dimensions are captured in the numerator and denominator, respectively. However, 
the numerator and denominator can be represented by many different variables, as described in the 
methodology paper (UNICEF and WHO, 2019). Table 2 below lists the 15 numerator options, 
categorized into Option 1 (full actual expenditure), Option 2 (partial actual expenditure) and Option 3 
(full required expenditure). Each of the numerator option categories have five different 
measurements of expenditure, which are different combinations of operations and maintenance 
(O&M) costs, capital costs and time costs.  

The five denominator options include: total annual income (A); disposable annual income (after taxes) 
(B); total annual expenditure (C); annual expenditure on discretional items (D); and minimum wage 
rate (E). The third of these (C) is considered a more reliable estimate of household cash resources than 
reported income. Combining 15 numerator options with 5 denominator options gives 75 different 
indicators, which were categorized from 1.1A through to 3.5E. These indicators are presented for 
households in rural and urban areas and stratified by expenditure deciles, in order to help assess 
validity and accuracy.  

In addition to incorporating data collected on the cost of WASH and household spending power, access 
types and access level categorization were incorporated explicitly, as demonstrated below. Finer 
grained indicators of WASH access level, such as water quality, water quantity, dignity and 
convenience could, theoretically, be included, but they require data on these specific issues; these 
types of data were not collected in the GLSS6, and are therefore not included in the indicators 
calculated here. Frequency of availability, an indicator of reliability, was collected during the GLSS6 
but we did not incorporate them into the affordability indicators included in this section. Two 
indicators of resilience, time since most recent breakdown, and time required to restore service, were 
also collected, but were not included in the current analysis.  

In this section we look at numerous variations on affordability indicators, and assess them based on 
their validity, accuracy and feasibility. Feasibility was largely based on data availability, which 
eliminated the list of affordability indicators association with Option 1. Although these indicators 
might be feasible under an updated household survey questionnaire, the current dataset for Ghana is 
likely similar to the datasets available for other countries. Therefore, the analysis focuses exclusively 
on Options 2 and 3. Options 2.1 and 2.2 includes the reported cash outlays and time spent from 
household responses, while Options 2.3 to 2.5 are not estimated because capital costs were not 
available, and are not typically reported by households in living standards surveys.  

A second set of indicators (3.1C, 3.2C, 3.3C and 3.4C) are presented because they try to account for 
the quality of access, and therefore might be considered as more valid indicators of affordability. 
These indicators include in the numerator both (a) what is actually spent by households already with 
the minimum service level, and (b) what additional WASH expenditure is required for all households 
to meet a minimum service level. The latter can be defined according to the SDG service ladder (e.g. 
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basic and safely managed) or the national minimum service, if different. In the case of Ghana, the 
‘basic’ definition has been adopted by the country, hence WHO/UNICEF Joint Monitoring 
Programme’s definition of ‘basic’ is used. Due to the design of the indicator and data limitations, this 
is based on the type of water access, but does not include the criteria of time expenditure being less 
than 30 min per trip. 

Table 5. Contents of the numerator in the ‘WASH costs as percent of income’ indicator 

Indicator 
Options 

Actual Expenditure on WASH Required Expenditure on WASH 
All 
O&M 

Partial 
O&M 

All 
Capital 

Partial 
Capital 

Annual 
capital 

Time 
costs 

O&M Capital Annual 
Capital 

Time 
costs 

Option 1: full actual expenditure 
    Option 1.1           
    Option 1.2           
    Option 1.3           
    Option 1.4           
    Option 1.5           
Option 2: partial actual expenditure 
    Option 2.1           
    Option 2.2           
    Option 2.3           
    Option 2.4           
    Option 2.5           
Option 3: full required expenditure 
    Option 3.1           
    Option 3.2           
    Option 3.3           
    Option 3.4           
    Option 3.5           

 

3.2 Partial WASH operational expenditure as a proportion of total expenditure 

Indicator 2.1C is shown in Figure 18 for the entire population of Ghana. The data reveal that over 40% 
of the population have a positive cost for WASH that is less than 1% of total expenditure. Cumulatively, 
76% of the population spends 5% or less of their total expenditure on WASH. However, that leaves 
24% of the population spending more than 5% on WASH, and 8.4% of the population spending more 
than 10%. Overall, in 2012-13 the Ghanaian population spent an average of 3.0% of their total 
expenditures on those WASH expenses captured in the GLSS6, with a standard deviation of 4.5%. The 
average was 1.7% for rural areas and 5.5% for urban areas. 
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Figure 19. Distribution of partial WASH expenditure share across major cut-offs (Indicator 2.1C)  

 
Source: GLSS6 

  

Figure 19 shows that the average expenditure as a proportion of total expenditures is not higher for 
lower income households than for richer households. In fact, it seems that as income increases, so 
does the percentage of expenditures devoted to WASH. The eighth expenditure decile pays the 
highest percentage on WASH (3.9%). When looking at the distribution of values within each decile, we 
see a wide range and a large variance compared to the average. Annex Figure 2 shows the distribution 
of WASH O&M cost as a percentage of total expenditure for each decile separately. 

Figure 20. Distribution of partial WASH expenditure share by income decile (Indicator 2.1C)  

 
Source: GLSS6 
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Figure 21. Partial water expenditure as % of total expenditure, across major water sources, and household 
residency (Indicator 2.2C) 

 
 

Figure 22. Partial water expenditure as % of total expenditure, across water service ladder levels, and 
household residency (Indicator 2.2C) 

 
 
When water collection time is valued at the minimum wage (of US$ 1.1, or GHC 5.24 per day in 2012-
13), the proportion of imputed costs increases from an average of 3.0% to 4.3% of total expenditure 
(Figure 22). The biggest impacts are on the bottom 3 income quintiles, where the percent increases 
from 2.7 percentage points in the 3rd decile to 7 percentage points in the 1st decile. Also, the rural 
average increases from 1.3% to 3.7% in rural areas and from 4.5% to 4.9% in urban areas. Annex Table 
3 shows that women are responsible for 69% of water collection (as the main collector) and girls 6.5% 
nationally, while men are responsible for 21% and boys 3.2%.  
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Figure 23. Partial WASH O&M and time costs as % total expenditure (Indicator 2.2C)  

 
Source: GLSS6 

 
There are a few caveats that go along with indicator 2.2C, which are relevant to an assessment of its 
accuracy and validity. First, regarding accuracy, the time spent travelling to places of open defecation 
and traveling and then waiting to use off-premises toilets such as shared or public toilets is not 
included in these estimations. Such time would be felt exclusively by the lower income households. 
Second, we have added the time expenditure on water to the numerator, but we have not added the 
time budget – the total time available outside of work – to the denominator. It is likely that households 
in lower expenditure deciles have more time available outside of work, which would make indicator 
2.2C lower for those households; this indicator could be more accurate with better accounting of 
household time.  

Having said this, not including time expenditures at all would reduce the validity of an affordability 
indicator in Ghana. As shown in Chapter 2, households in Ghana do make tradeoffs between time 
expenditures and the quality of access type, indicating that they sometimes ‘pay with their feet’. 
Figure 23 shows clearly how the inclusion of time costs impact significantly more on households in the 
poorer income deciles, especially the poorest 10% of households. Hence, while the specific 
methodology on how time is valued is open to question, it is clear that the non-financial time costs 
have very significant equity dimensions. Furthermore, not including time costs also has ramifications 
on gender equity as well: Annex Table 4 shows that more women in lower income deciles are 
responsible for water collection; 83% of bottom decile women compared to 50% of top decile women.  

We would argue that a less accurate but more valid indicator is preferable; but which indicator to use 
is ultimately up to the policy makers tracking affordability, and our primary goal is to make sure that 
they make an informed choice, whatever that might be. We suspect that similar data constraints will 
be found in other countries, and that limitations on feasibility will likely set up the same or similar 
tradeoffs between accuracy and validity in many other locations as well. 
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Figure 24. Comparison of WASH costs as percent of income with and without time costs included (Indicators 
2.1C and 2.2C) 

 
Source: GLSS6 
 
The impact of adding time costs is shown in Figure 24, by rural urban disaggregation and by income 
decile. The biggest difference in urban areas is for decile 1 (almost 9 percentage points), while in rural 
areas there are 3 percentage points difference until decile 4. 

Figure 25. Impact of adding time costs in rural and urban by income decile (Indicators 2.1C and 2.2C) 

 
Source: GLSS6 
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3.3 Partial WASH operational expenditure as a proportion of total expenditure by area 
and service level 

Figure 25 shows that current expenditure on WASH as a proportion of total expenditure is significantly 
higher in urban than in rural areas (about 3.6 times higher, on average). In fact, WASH costs in urban 
areas are above 5% of total expenditures for the bottom eight deciles, even before accounting for 
time costs. This is partly explained by the lower water service levels in rural areas, including more 
distant access points. Figure 26 confirms this; including time costs for rural households reduces 
affordability for all but the richest households, but disproportionately impacts the poorest 
households. Including time costs for urban households only seems to impact the poorest households. 
When time costs are included, the percent increases from 1.3% to 3.7% in rural areas and from 4.5% 
to 4.9% in urban areas, showing that time costs are mainly a rural phenomenon. 

Figure 26. Partial WASH O&M expenditure as % total expenditure by rural and urban areas 

  
Source: GLSS6 

Figure 26 shows that expenditure on water is higher for higher levels of service. Basic water costs 
more than twice that of limited water nationally, and eight times more than unimproved water. 
However, in urban areas basic water supply and limited water supply have close to the same costs; 
but it should be noted that limited supply accounts for just 1-2% of urban supply. 

Figure 27. Partial water O&M expenditure as % total expenditure across water service levels 

 
Source: GLSS6 
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Figure 27 shows the limited sanitation service represents a significantly higher cost for households 
than having a basic service. This is mostly because the question does not include infrastructure costs, 
nor regular O&M costs on private latrines. It only includes the fees for public toilet use and any 
monthly sewage bill.  

Figure 28. Partial sanitation O&M expenditure as % total expenditure across sanitation service levels  

 
Source: GLSS6 

 
When water and sanitation are added together, the basic service costs approximately 3% of a 
household’s total expenditure, on average, which is 1.2% higher than that of a limited water and 
sanitation service. An unimproved water and sanitation service costs less than 0.2% of income. The 
‘no service’ option (water collection from surface water and open defecation) has close to zero 
financial cost. 

3.4 Required WASH operational expenditure to meet service level as a proportion of 
total expenditure 

Affordability indicators 2.1-2.5 incorporate data collected directly from households, which is a 
reasonably good method for gathering accurate data, despite some cost category omissions. 
Unfortunately, those indicators include costs for some types of access that both the national 
government and international organizations find undesirable; lower levels of access are often more 
affordable as well. Therefore, in order to design an affordability indicator that does not implicitly 
encourage lower levels of access, we adopted the JMP’s definition of basic access, and sourced data 
on typical operational and capital costs to meet basic WASH service levels, for rural and urban areas 
of Ghana, and then validated these cost estimates by local experts. To estimate the values in 2013 
prices, the 2018 price levels were deflated using the World Bank deflator for Ghana, and converted to 
per capita values using average household size of 4 in rural areas and 3.4 in urban areas (UN Population 
Division, 2013). Costs are presented in Table 3 below. These are rough approximations made at the 
national level, and do not incorporate the variation in cost that would naturally happen across the 
variety of local contexts which exist at the sub-national level. We acknowledge that some households 
will require higher (or lower) investment than others to reach water sources, or to build basic access 
to sanitation. Like with time costs, this presents another situation where an indicator might be more 
valid but less accurate; having one estimate for the most typical required costs does not have the 
same level of accuracy that reported actual costs might, but it does ensure that affordability is not 
increased at the expense of basic access, an important component of indicator validity. 
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Table 6. Unit costs per capita for O&M and capital costs for basic WASH services (GHS, 2013 prices) 

Service 
Annual per capita cost 

Lump Sum Capital per capita 
Rural Urban 

O&M Capital O&M Capital Rural Urban 
Water 2.4 3.8 253.1 8.3 46.6 141.8 
Sanitation 1.2 26.8 10.2 39.1 206.9 486.7 
Hygiene 11.8 1.2 12.3 4.5 1.2 34.8 

Source: Estimates from Hutton and Varughese (2016), adjusted and validated by selected Ghana stakeholders  

 
For households that did not have basic access, we then replaced their WASH expenditures with the 
cost estimates in Table 3. Figure 28 shows the costs that would be needed for WASH O&M 
expenditure, if the cost of basic access (or better) were covered fully by the household (zero subsidy). 
In this scenario, only 50% of households would have WASH costs at less than 3% of their total 
expenditure, compared to 71% under reported spending patterns. In rural areas, the requirement is 
1.1% of total expenditure, compared to 9.6% in urban areas. If all households had basic access (or 
better) we estimate that about 40% of households would have costs above 5% of their total 
expenditure. The average required expenditure for basic access across all Ghanaian households is 
estimated at 5.8% of income. Figure 29 compares actual versus required expenditure, indicating a shift 
to the right in order to give the population the basic WASH service level. 

Figure 29. Distribution of O&M expenditure required annually for a basic level of service as percent of total 
expenditure across major cut-offs (Indicator 3.1C) 

  
Source: GLSS6 
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Figure 30. Comparison of actual expenditure versus required expenditure to meet basic WASH (Indicators 
2.1C and 3.1C) 

  
Source: GLSS6 

 
Figure 30 compares the actual versus required O&M costs by income decile. The increases are greatest 
in deciles 1 to 6, while the majority of higher income deciles already have the basic WASH service. For 
deciles 1 to 3, the increase is up to six percentage points.  

Figure 31. Comparison of actual versus required O&M costs, by decile (Indicator 2.1C and Indicator 3.1C) 

 
Source: GLSS6 

 
Figure 31 shows the required costs when time costs are added. Adding time costs means 10% of the 
population shifts into a higher category from spending 0-1% of their total expenditure spent on WASH. 
Now about 60% of the population has costs higher than 3% of total expenditure, and over 45% of the 
population has costs higher than 5% of total expenditure. Figure 32 shows the difference between 
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actual costs (not including time costs) and required costs (including time costs) (Indicator 2.1C and 
Indicator 3.2C). 

 

Figure 32. Distribution of O&M expenditure and time costs required annually for a basic level of service as % 
total expenditure across major cut-offs (Indicator 3.2) 

 

 
Source: GLSS6 

 

Figure 33. Comparison between actual costs (Indicator 2.1C) and required costs with time (Indicator 3.2C) 

 
Source: GLSS6 
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3.5 Required WASH capital expenditure to meet service level as a proportion of total 
expenditure 

Capital expenditure can be a major barrier to households investing in a water or sanitation service, 
especially when the majority the costs fall on the household. The costs of basic WASH infrastructure 
were estimated to be at least US$ 250 in rural areas and US$ 650 in urban areas, in 20133. Figure 33 
shows that for almost 70% of households, the capital costs of basic WASH would exceed 10% of their 
total expenditure in one year. The national average is 20.8% of total expenditure, varying from 18% in 
rural areas to 23% in urban areas. Although this is not an annual expense, it is important to consider 
the ratio of investment costs to spending power; affordability does not stop with only operations and 
maintenance costs. Including investment costs in some way is an important consideration for the 
design of any affordability indicator. 

Figure 34. Distribution of upfront expenditure required for a basic level of service as percent of total 
expenditure across major cut-offs  

 

 
Source: GLSS6 

 
Figure 34 shows that lower income households would have to pay as much as 63% of a year’s total 
expenditure on the capital costs of basic WASH services in decile 1, and 43% in decile 2. This is a major 
burden that is unlikely to be financed entirely by most households, especially poor households. Hence, 
some combination of subsidies and loan financing may be needed for households, both to lower costs 
and to spread out the upfront household costs over a longer repayment period. 
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Figure 35. Upfront expenditure as a percent of annual expenditure required for a basic level of service, by 
income decile (Indicator 3.3) 

 
 Source: GLSS6 

 

3.6 Required total annualized costs to meet service level as a proportion of total 
expenditure 

For affordability indicator 3.4C, we added in the required annualized capital costs as well, for rural and 
urban households (see Table 3). We annualised capital costs over the expected lifespan of the 
hardware, and used a discount rate of 5%. Roughly 49% of the population have annual required WASH 
costs less than 5% of total expenditure, while more than 25% of households have costs above 10% of 
total expenditure. The national average is 7.8%, varying from 3.3% in rural areas to 11.3% in urban 
areas. The costs as a percent of total expenditure reduce from the estimates shown in previous Figures 
(29 and 31), as shown in Figure 35. Figure 36 shows that poorer household have higher spending as 
percent of income, if they are to pay the entire capital and O&M cost.  

These estimates are based on household paying off the capital costs over the expected lifespan of the 
hardware. However, loans are typically repaid in a much shorter time horizon; in such cases the annual 
cost would be much higher in the first few years hence adding to the burden of households with 
limited ability to save. Therefore, including annualized capital costs in this way may improve the 
validity of an affordability indicator, but it could overestimate affordability for lower income 
households. 
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Figure 36. Distribution of required total annualized WASH costs as percent of total expenditure across major 
cut-offs (Indicator 3.4C) 

 
Source: GLSS6 

 

Figure 37. Total annualized WASH expenditure as a percent of annual expenditure required for at least a 
basic level of service, by income decile (Indicator 3.4C) 

 
Source: GLSS6 

3.7 Summary 

Looking at all possible affordability indicators that use a ratio of costs to spending power, we have 
tried to assess the feasibility, accuracy and validity of each. Despite being perhaps the most valid 
affordability indicator, data limitations make indicators which use full actual expenditures on WASH 
access (indicators 1.1 – 1.5) infeasible. Affordability indicators which use partial actual expenditures, 
by definition, do not include all costs and are therefore less valid and less accurate. But in the case of 
Ghana we do have data on partial actual expenditures, which makes an affordability indicator feasible.  

For those indicators that were feasible, we found some tradeoff between validity and accuracy. In the 
case of Ghana, time costs were much larger than monetary expenditure for many types of water 
access. Therefore, including time costs should increase indicator validity for WASH affordability 
indicators (2.2 and 3.2). Unfortunately, we only have data on time expenditure, and not on the total 
time available for each household; adding time costs to the numerator without adding time budgets 
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to the denominator decreases accuracy, especially for lower income households. On the other hand, 
the indicator we calculated can be interpreted bearing the absence of total time available in mind. 

Setting a minimum level of access for an indicator is a way of ensuring that affordability goals are not 
achieved at the cost of improved access to WASH. We incorporated this in indicators 3.1 - 3.5 by 
estimating the required costs for basic access, and replacing the actual costs for any household that 
did not have at least basic access. While we would argue that this increases the validity of the 
indicators, it is possible that it also decreases its accuracy.  

Figure 38. Comparison of WASH costs as percent of total expenditure under different indicators, by income 
decile 

 
Source: GLSS6 

 

Figure 37 shows a summary of different indicators by income decile and overall. The indicator using 
only actual partial costs for O&M (2.1) shows little variation across total expenditure deciles, indicating 
lower WASH costs for poorer households. This is likely because poorer households have lower levels 
of WASH access; comparing indicator 2.1 with other indicators that incorporate either time costs or 
access level show this to be the case. The real costs of accessing WASH services, which include time 
costs, vastly exceed the current partial actual financial costs paid by households, with greater impact 
the lower the household income. When time costs are taken into account (Indicator 2.2C), poorer 
households end up spending a higher proportion of their income on WASH access. This contains the 
important assumption that the valued time costs (at minimum wage rate) are considered the same as 
cash spending. Although some households may not have a choice, these results indicate that many 
households choose WASH access options that have lower monetary costs but higher time costs. For 
example, even if a household has a closer water source that costs money, they may choose to use 
their spare time to collect water from a more distant source instead of spending cash on the more 
convenient water service.  

Figure 38 shows the same indicators as in Figure 37, but includes the distributions of households over 
the range, in logarithmic values. We see a log-normal distribution, which is what we might expect from 
a representative sample. Figure 39 shows the same results in non-logarithmic scale, with the mean 
values for each indicator Figure 40 shows the same results as Figures 38 and 39, except with a 
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distinction between poor and non-poor households. The distribution is very revealing, indicating that 
for current spending (Indicator 3.1C), more non-poor households are spending a higher proportion of 
their income on basic WASH. When time costs are added (Indicator 3.2C), more poor households are 
present in higher percentages. Finally, when the required costs are taken into account, it is almost 
exclusively poor households who populate the higher distributions of the population. In Figure 40, for 
indicators 2.1C and 2.2C the households without basic water, sanitation and hygiene are excluded. In 
Figure 41 the same distributions are shown, across households with and without basic WASH access; 
here we see a bi-modal distribution in some cases. It is hard to say what might cause such a 
distribution, except that between different levels of access, or perhaps different WASH technologies, 
there may be relatively discrete and consistent cost differences.  

Figure 39. Distribution of households with basic WASH service level, across the spectrum of WASH costs in 
relation to total expenditure, by indicator, log values 

 
Source: GLSS6 
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Figure 40. Distribution of households with basic WASH service level, across the spectrum of WASH costs in 
relation to total expenditure, by indicator, non-log values 
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Figure 41. Distribution of poor and non-poor households with basic WASH service level, across the spectrum 
of WASH costs in relation to total expenditure, by indicator 

 
 

Figure 42. Distribution of household costs (households with less than basic WASH service) in relation to total 
expenditure (Indicator 2.1C)  

 
Source: GLSS6 
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4. Household Behaviours, WASH Prices, Consumption and Choice 

4.1 The advantages of demand assessment 

One of the potentially most powerful indications of affordability is to assess the relationship between 
household demand, prices and price changes. Price increases lead households to cut back on their 
consumption of water, although the effect of a price change on demand is less than it would be for 
many less essential goods. In the context of encouraging more efficient use of scarce resources, or for 
the goal of conserving water in local ecosystems, this can be a good thing. But only up to a point; the 
price of water can also be considered a barrier to access for poorer households, for example. If high 
prices, or price rises, lead poorer households to refrain from demanding a sufficient quantity of water 
required to maintain health and livelihoods, it could be concluded that the minimum standard has 
become unaffordable to these households. Likewise, if it is higher prices which specifically cause 
households to choose riskier water sources, or sources with known water quality problems, then it 
can be said that water has become unaffordable for those households. 

The advantage of affordability indicators that take into account household demand, household 
perceptions, price elasticities, demand management policies or willingness to pay (WTP) studies, is 
that such an assessment potentially covers all three dimensions of affordability. Household behaviour 
in relation to changes in the cost of WASH access is a response that integrates WASH prices, household 
income and the cost of other basic needs, through income, substitution and complement effects on 
demand. Hence, assessing household responses to WASH prices might be considered a more valid way 
of examining affordability indicators, as compared to the WASH expenditure indicators covered in 
Chapter 3.  

In the following sections we will cover methods that assess demand and preferences through either 
cross-sectional data sets or panel data. Cross-sectional data allows some assessment of affordability 
across households for a single point in time, a static assessment, or snapshot of household behavior. 
Panel data allows for the estimation of demand models, price elasticities or willingness to pay. 
Furthermore, demand models can use two broad categories of data: revealed preferences and stated 
preferences. In the next few sections we will first look at cross sectional analyses, and then move on 
to preference modeling.  

4.2 Static assessments - consumption level 

One approach to measurement is to examine a one-point-in-time snapshot of a sample of households 
and assess their apparent choices in the face of different service options with different prices. It is the 
process of incorporating consumer choice that allows integration of all three dimensions of 
affordability. Yet, the word ‘apparent’ here indicates that we can surmise, but without triangulation 
with other data sources; we cannot say with any certainty. Therefore, these types of indicators might 
be considered more valid indicators, but with lower certainty.  

Static assessments of consumption levels require information on the existing WASH service levels per 
household, and the opportunities available for accessing higher service levels. Broadly speaking, two 
questions in relation to affordability can be analysed: 

1. To what extent are households consuming less than they should, or choosing to use WASH 
types that do not meet minimum service levels? 

2. To what extent are prices likely responsible? 

In terms of the first question, it is necessary to first define a minimum service level for WASH access, 
then examine those who do not have that minimum service level and try to surmise why that is so, 
specifically looking at whether prices and costs are a significant barrier. Defining a minimum service 
level for WASH can include dimensions of water quality, safety, water quantity, reliability, cleanliness 
and convenience; it may also include some assessment of resilience and sustainability of access, and 
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for sanitation it may also include aspects of dignity as well. For the purposes of this study, the 
WHO/UNICEF JMP’s ‘basic’ service level is used due to it being relatively more feasible than other 
alternatives; data is widely available regarding coverage of basic access, allowing comparison across 
countries. The definition of basic access for both water and sanitation access types, is a rough proxy 
for safety, reliability and convenience. It does not include, however, water quantity, resilience or 
sustainability of access, nor measures of dignity. As discussed in chapter 2, GLSS6 showed that in 2012-
13, 32% of rural households did not have basic water access, while 89% of rural households did not 
have a basic sanitation access. In urban areas, these figures are 4% and 84%, respectively. When 
tabulating service coverage by income decile, there was a clear relationship between income level and 
basic water access. There are many reasons why households might not have basic WASH access: socio-
cultural reasons; a lack of norms regarding WASH access; lack of WASH programmes or government 
support; and a lack of affordable options. Challenges with regards to affordability might be due to 
household income constraints, the upfront infrastructure costs by themselves (refer to the lumpsum 
capital costs in section 3.5) or the on-going costs (such as the operations and maintenance costs or 
the monthly bill). 

Although the definition of basic water access does not specify minimum quantities of water needed 
to maintain health, livelihoods and well-being, water quantity can still be used in conjunction with 
basic access categories to create an affordability indicator. If consumption levels are known, then an 
indicator can be built looking at the proportion of households using less than 70 lpcd (the minimum 
standard quantity of water designated by the WHO) across access types and income deciles. 
Alternatively, deficiencies in quantity can be evaluated by the households themselves; Figure 42 
shows how households responded to a question on whether they experience regular deficiency of 
water quantity for different sources. Overall, the greatest deficiency is for water tanker or vendor-
supplied water, followed by unimproved supply. However, the deficiency appears to be similar for the 
bottom 6 or 7 deciles, while the deficiency reduces for the higher income households, on average. 
This implies that piped supplies might be more affordable than the other water access types and 
tanker or vendor water unaffordable; it could also mean that there are other restrictions, such as 
infrequent or insufficient deliveries. As can be seen by this example, static assessments of affordability 
based on household behaviours can be useful for identifying the access types that are most or least 
affordable; it can also be used to assess whether this indicator varies for lower income households. 
But it does not allow for setting of maximum thresholds of affordability, as a percentage of income, 
for example. 

Figure 43. Deficiency of water quantity across different water supply categories, by income decile 

 
Source: GLSS6 

 

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

Bottom - 1 2 3 4 5 6 7 8 9 Top - 10

Piped supply (any) Other improved supply Tanker or vendor Unimproved supply



 

46 

 

4.3 Static assessments – Household preferences and perceptions 

Like a static assessment of consumption, it is also possible to conduct a simple, static assessment of 
prices. But in this case, the only option is to ask households directly about their perceptions of WASH 
affordability. Such questions examine why households do not use minimum service levels (whether 
temporary or regularly), and whether a higher price is one factor that disincentivizes consumption. 
Unfortunately, no studies are available from Ghana of this nature, but this kind of data does exist for 
other countries. 

It can also be informative to directly ask households questions about affordability and enables 
exploration of why a household cannot afford a service. Asking households whether they feel the price 
they pay is affordable for them potentially covers all three dimensions of affordability – as household 
opinions expressed in interviews will take into account WASH prices, their income level and the costs 
of other essential needs. However, household responses are highly subjective, and bias can be 
introduced by the expectations and mood of the respondent, and the way questions are asked.  

4.4. Dynamic assessments – Revealed preferences and Willingness to Pay estimation 

Dynamic assessments use observations of how consumers react to price changes. This requires 
information before and after a price change, hence requiring time series data on the same households 
or service areas. Such observations can be used to estimate the price elasticity of demand (PED), a 
measure used by economists to show how consumers adjust their demand for a good or service when 
faced with price changes.4 

The Safe Water Network (SWN) in Ghana has analysed impacts of water price changes on connection 
rates and water consumption, with a view to increasing cost recovery rates to make water stations 
more financially viable (Worsham et al., 2018). The price increase applied in the SWN coverage areas 
depended on the technology. For example, a limited mechanization system, which accounted for 26 
out of the 35 stations, increased prices from US$ 0.015 to US$ 0.026 per 20 litres. The study found 
that average monthly sales volumes decreased by 12% in the 15 months after the price increase, 
compared with the 15 months preceding the price increase (see Figure 43). The study reports that low 
socio-economic status (SES) households were most affected by the price increase, with an average 
decrease in sales of 26%. The average consumption of 53 litres per household per day before the price 
increase dropped to 45 litres after the increase. These prices compare with the current user cost of 
public utilities of US$ 0.0123 per 20 litres5; hence the revised SWN prices are higher, but arguably 
provide a better quality and continuity of service for rural dwellers. 

  

 
4 More precisely, the PED gives the percentage change in quantity demanded in response to a one percent 
change in price. PED refers to the change in demand resulting from changes in their own price (called ‘own-
price elasticity of demand’); there is also the cross-price elasticity of demand, which in the case of water is the 
elasticity of demand for a given water source with respect to the change in the price of water from another 
water source. It can be used to assess substitution between two water sources and the factors that explain it. 
5 Based on 2.98 GHS per cubic metre, converted to US$ at exchange rate of 4.7. 
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Figure 44. Average monthly volumes per water station, comparing those with and without price increase 

 
Source: Safe Water Network (2018) 
 
In addition, 57% of low SES households reported decreased use, compared to 19% in high-SES 
households. At the 6 water stations without a price increase, average monthly sales decreased by 1%. 
However, within 10-15 months of the price increases, sales were back to the pre-price increase rates. 
This suggests households accommodate the price increase, either through income increases or cuts in 
other expenditures. Other factors such as rainfall and payment plans were not taken into account in 
the comparisons and might account for some of the changes over time. Also, water sold via household 
water connections was more resilient to price increase than onsite sales, due to the convenience and 
the higher proportion of high-SES households with household connections, who proved less sensitive 
to the price increase. 

Revealed preference demand modeling is routinely used in the research literature, for policy analysis 
and in private enterprise. Projecting demand for a given price is a valuable tool for service providers 
and producers of consumer products. Using these techniques as an indicator of affordability requires 
the same steps as in static assessments: first define a minimum service level for WASH access; this 
might be an access type, a quantity of water, or both. Second, a minimum acceptable percentage of 
the population consuming at or below this minimum service level must be chosen. Third, the demand 
model is used to examine what percentage of households might consume below that minimum service 
level for each price level; affordable prices are those which project that the acceptable percentage of 
the population is consuming at or above the minimum acceptable consumption level.    

4.5 Dynamic assessments – Stated Preferences and Willingness to Pay estimation 

Stated preference data is generally collected using one of two methods: contingent valuation (CV) or 
discrete choices (DC). With CV a hypothetical product or service is described, and then a series of 
gradually increasing prices are presented; the survey participant is requested to indicate the highest 
price they are willing to pay (WTP). With DC, two or more hypothetical products or services are 
presented, including the prices associated with each, and the survey participant is requested to 
indicate their preference. DC requires that the full set of options be included – for example all of the 
feasibly accessible water access types face by a given household. Although stated preference data is 
collected at one point in time, a simulated dynamism is created by designing a variation in the prices, 
service levels, attribute desirability, overall quality or quantity of the products and services presented 
across the options and between different survey participants. The goal is to estimate the average 
amount that participants are willing to pay for an introduction of, or improvement in, a given service 
or product. WTP surveys are typically conducted to project the potential consumer demand, and are 
often used by service providers or producers of consumer goods in order to assess market potential 
and to set prices. Currently there are no routine sources for obtaining data on stated household 
preferences and perceptions. Data on WTP is most commonly conducted by market research or 
academic institutions. In Ghana, only one recent study was found, though studies were previously 
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conducted by the World Bank in the 1980s and 1990s. A recent study examines the willingness to pay 
for Kosim ceramic filters in Northern Ghana using two different WTP methods – finding households 
willing to pay a mean of US$ 0.23 per cubic metre, and US$ 2.7 per year, which is about one-fifth of 
the actual cost of the intervention (Berry, Fischer, & Guiteras, 2019).  
 
Stated preference data can also be combined with revealed preference data in some cases; this 
technique helps to minimize bias and maximize information about WTP for a variety of service levels 
and product attributes. Using stated preference models or combined stated and revealed preference 
models as indicators of affordability is done in exactly the same way that revealed preference models 
are used. First a minimum service level for WASH access is defined, along with a minimum acceptable 
percentage of the population consuming at or below this minimum service level. The stated 
preference demand model is then used to determine what prices meet or exceed these minimum 
thresholds, indicating that they are affordable. 
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5. Comprehensive Poverty Assessments and Implications for Meeting 
Other Essential Needs 

5.1 Indicator options and dimensions covered  

An alternative to WASH-specific assessments covered above is a more general picture of the socio-
economic situation of a household, and how WASH payments (or non-payments) interact with these. 
Hence the focus of these methodologies and indicators is on the second and third dimensions of 
affordability – the household spending power and the payments for other essential (non-WASH) 
products and services. Given that the latter depends on the prices and subsidy levels of public or 
welfare services, which might change from year to year, it is important to have indicators that 
integrate the larger picture, in a dynamic way.  

5.2 WASH coverage for poor and extreme poor  

One targeting mechanism for subsidies and subsidised services to make essential services more 
affordable is in relation to the poverty line. If a household is classified as being poor (using criteria that 
can be applied from national, sub-national or community levels) then it could be concluded that they 
should not pay the full costs of WASH services. Using the GLSS6, it was estimated that the poverty line 
(food and non-food) is at US$ 280 (GHS 1,314) per adult per year, while extreme poverty line (food 
only) is US$ 167 (GHS 792) per adult per year. Therefore, for the purposes of this current study the 
first of these rates was applied equally across rural and urban areas, and to all members in a household 
(not just adults), in order to identify which households are classified as poor. 

Figure 44 shows the spread of households by the Ghana poverty line in 2013, according to their 
poverty status and their level of water and sanitation service. Poverty status is a predictor of basic 
water and sanitation coverage, but there are many poor households with a water service and many 
non-poor households without basic water service. In rural areas, 16.5% of non-poor use surface water 
sources compared with 22.4% of the poor. Hence targeting households by poverty status would leave 
some non-poor out, who might be near-poor and not able to afford shouldering the costs of water 
service themselves. Likewise, for sanitation, it is a similar picture when looking at a basic versus non-
basic service. However, we can see that open defecation in rural areas is almost exclusively in poor 
households, indicating that the rural poor are prioritizing other essential needs over access to 
sanitation. Other measures of vulnerability such as female-headed households or high-risk 
communities can also be tabulated with available data, but are not included here.  

Figure 45. Households classified by poverty status and water (top figure) and sanitation (bottom figure) 
access, by rural and urban areas 
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Sanitation 

 
 Source: GLSS6 

 

5.3 Comparison of WASH costs for poor and non-poor  

An alternative approach is a more detailed analysis of the WASH component of the poverty basket, by 
assessing what is the spending on WASH allowed for in the poverty line, termed PLWASH. The 
implication is that any WASH costs paid by poor households above PLWASH would not be affordable to 
the household, and therefore paying that cost would risk pushing them further below the poverty line. 

As essential needs, water, sanitation and hygiene would typically be included in the non-food 
component of the poverty line calculation. The World Bank, however, largely avoids identification of 
which non-food items are included in the poverty line, recognizing that there will be significantly 
different outcomes depending on what are considered essential needs (Ravallion, Chen, & Sangraula, 
2009; World Bank Institute, 2005). Instead, the World Bank uses the median expenditure on non-food 
items and takes a percentage of that to estimate the non-food component of the poverty line. Hence, 
the non-food items are not assessed individually, and this makes it impossible to know what 
proportion of it should be reserved for WASH expenditures. 

The Ghana poverty and extreme poverty lines are likely to have been estimated using similar methods 
to the international poverty line (although no sources could be found that provide the actual details 
of how the lines were estimated). Hence such an analysis could not be conducted. 

5.4 WASH spending leads to reduced consumption of other essential goods  
An interpretation of affordability implied from statements made by the UN Special Rapporteur at the 
time of the HRTWS resolution in 2011 is that water spending should not impact on other essential 
needs: “Access to water and sanitation must not compromise the ability to pay for other essential 
needs guaranteed by human rights...”.(Human Rights to Water and Sanitation - UN Special 
Rapporteur, 2011) Hence to assess such a requirement, a broader analysis of household spending and 
consumption is needed. However, it is difficult to assess what are the impacts of water spending given 
every context has its own price levels and options for substitution (e.g. alternative water sources). 
Moreover, needs and preferences for services will vary from household to household depending on 
socio-cultural, demographic and personal factors. This makes interpretation of what is determining 
the status quo very challenging.  

Two analyses are possible. One is to assess the relative spending on WASH versus non-WASH items, 
focusing on the essential items. This is a snapshot of households at a single timepoint with a given set 
of prices and service offers. Figure 45 shows the actual WASH costs as a percent of other essential 
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goods (food) and services (housing and education), and because all values are below 100%, it means 
that WASH expenditures are less than these 3 essential items. In particular, food expenditure is more 
important than WASH expenditure, especially for lower income households, but also housing and 
education are more important at lower income deciles. This is partly because many households, 
especially at lower income levels, have significantly lower WASH costs (due largely to the fact that 
they have an unimproved or limited service). 

Figure 46. Actual WASH expenditure as a proportion of other essential services, across income deciles 

 
Source: GLSS6 

 
When the required WASH costs are used instead of actual costs, and zero subsidy assumed, the 
findings change significantly, as shown in Figure 46. The indicator includes capital costs, but excludes 
time costs. For the poorest income decile households WASH costs would be as high as housing costs 
and about twice the education costs. Therefore, it is doubtful that the poorest households could raise 
the income needed, or substitute other expenditures, to pay the additional costs of a basic WASH 
service (including both O&M and annualised capital costs).   

Figure 47. Required WASH expenditure (Indicator 3.4C) as a proportion of other essential services, across 
income deciles 

 
Source: GLSS6 

 
A second way of analyzing WASH costs in relation to other essential goods costs is to examine the 
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decides to invest in a household water supply or a sanitation facility, what is the impact on other 
essential spending? Such an assessment needs observation of at least two points in time, both before 
and after the change. This would be available from tailored surveys such as the one of Safe Water 
Network (section 4.3), or panel data, where there has been changes in absolute or relative prices of 
water services. No such data sets or analyses are available for Ghana at this time. 

5.5 Spending exceeds income, suggesting households are living beyond their 
means 

A final approach attempts to identify whether a household is living beyond its means, and explore 
whether high WASH costs might account for that. From GLSS6, total household income (TI) can be 
compared with total household expenditure (TE), and their WASH spending share (Indicator 2.1C) 
tabulated for those with TE>TI versus those with TE<TI. Figure 47 shows that households in deciles 4 
and 5 have higher WASH costs as percent of income, and there is no relationship apparent in other 
income deciles.  

However, the weakness of this analysis is that the ability to identify excess spending from the income 
and expenditure surveys such as the GLSS6 is limited. The GLSS6, as with all income and expenditure 
surveys, does not closely relate income and expenditure given the difficulties in getting household 
respondents to accurately estimate their income and expenditure. Indeed, it is well known that 
estimates of annual income can be very inaccurate – due to multiple and variable sources of income, 
especially in rural settings where incomes are more seasonal. Also, households might not want to 
inform on the full extent of their income, fearing information will be used to levy additional taxes or 
charges. 

For future analyses, and with better data sets, a household could be identified as living beyond its 
means in other ways: (a) are they reducing their savings to afford their daily living or large capital 
items? (b) are they borrowing large amounts of money, and at a level which is unlikely to be repayable 
from future earnings? Once households are identified who fall into this ‘financial stress’ category, the 
spending on WASH can be examined as to whether it is high (e.g. above 5% of expenditure) or very 
high (e.g. above 10% of expenditure).  

Figure 48. Actual WASH O&M cost as a percent of total expenditure, comparing households with/without 
excess spending, by income decile 
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6. The enabling environment to support vulnerable populations to 
cover the costs of WASH services 

6.1 Indicator options and dimensions covered 
The enabling environment is a broad, catch-all phrase that can include legal instruments, citizen voice, 
policies and programmatic measures. Such measures protect the poor from the cost of WASH services 
either directly or indirectly, either by lowering the costs of WASH (or other) services for households, 
or by increasing household income to pay for WASH services or other essential services. These 
measures cover the first two dimensions of affordability, if the measures are WASH-specific (refer to 
section 1.2). However, if the measures are not WASH-specific (e.g. a general household income 
support or change in prices of healthcare, education, food or rent), then it covers the third dimension.  

The following sections cover the underlying supportive measures for more affordable WASH such as 
legislation, the policies, targets and plans, and tariff and non-tariff equity measures. While many of 
these variables and indicators can be measured at multiple levels of the WASH system (e.g. service 
provider, district, region, national), this chapter presents data mainly from the UN-Water Global 
Analysis and Assessment of Sanitation and Drinking-Water (GLAAS), administered by WHO, which 
presents the national picture for Ghana.  

6.2 General supportive measures in the enabling environment for WASH affordability 
In Ghana, neither the constitution nor other legislation recognize water and sanitation as human 
rights. As a result, the GLAAS survey responses identified no case in which a court recognized the 
human rights to water and sanitation in its decisions.  

On the other hand, WASH is well reflected in Ghana’s development priorities. Drinking water is 
covered under section 3.4.6 of the Medium-Term National Development Policy Framework and 
addresses the issues of accessibility, water quality, affordability and service reliability. Sanitation is 
covered in the same section, and focuses on access to improved toilet facilities, waste treatment and 
ending open defecation. Furthermore, formal national drinking-water quality standards (i.e. 
parameters and limits) or equivalent are in place, and roles and responsibilities to ensure drinking-
water safety are defined in formal instruments (National Drinking Water Quality Standards and 
Management Framework, 2015). Formal national sanitation and wastewater treatment standards are 
in place for fecal sludge management (FSM) and wastewater management, but not for onsite 
sanitation or safe reuse. The Environmental Quality Regulation (2018) defines formal instruments for 
wastewater surveillance. 

6.3 Policies, targets and plans 
National water and sanitation policies and plans have been formally approved (water in 2007 and 
sanitation in 2010) and shared through formal public announcement/notice (Ministry of Local 
Government and Rural Development, 2010; Ministry of Water Resources, Works and Housing, 2007). 
As these policies are 9 to 12 years old, there are ongoing efforts to conduct a national sector 
assessment including stakeholder consultations in order to draft a new sector policy. The national 
target for sanitation is 100% coverage of at least a basic toilet by 20306 and for hygiene is 100% access 
to handWASHing facility, soap and water by 2030. For the water targets, urban areas should have 
100% coverage by 2025 (80 lpcpd, 24/7, on premises and meeting quality standards), while rural areas 
should have 100% coverage by 2030 (20 lpcpd, borehole, within 500m or 30 minutes roundtrip and 
meeting quality standards).  

 
6 Basic includes Kumasi Ventilated Improved Pit, Ventilated Improved Pit, Water Closet, pour flush, pit toilet 
with leach pit, septic tank. 
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Mechanisms exist to coordinate the work of different ministries, institutions, and organizations with 
responsibilities for WASH, including a technical working group for sanitation (annual meeting), a 
National Coordinating Committee on Drinking Water Quality (meeting twice-annually), and an annual 
joint sector review. Costings have been conducted of national plans, based on current market values 
and have fed into the Ghana Shared Growth and Development Agenda (GSGDA) II (2015).  

According to the GLAAS 2018/19 survey responses, financing plans are developed and implemented 
for urban drinking water; they are available but insufficiently used for rural water; and they are under 
development for sanitation and hygiene. In terms of financial tracking, expenditure reports are 
available for water supply and hygiene, but not for sanitation. Urban water supply covers >80% of 
O&M costs while rural water supply covers <50% of O&M costs. To date, UN-Water’s TrackFin 
(implemented by WHO) is in its third round of implementation, thus providing more accurate and in-
depth information on how the WASH sector is financed. 

6.4 Non-tariff equity measures 
Policies and plans for sanitation have specific measures to extend services to poor, slum and remote 
populations, outlined in a dedicated Guideline (Ministry of Sanitation and Water Resources, 2018). 
Also, the following categories of individual without external support may be targeted and assisted 
with hardware, software or operational support for basic water and sanitation services: women-
headed households, people living with disabilities, aged population and terminally ill people. In 
addition, populations living in disaster prone areas with a likelihood of a disease outbreak may be 
provided water from the appropriate agency. These measures have been ‘partially implemented’. 
However, there are no national drinking-water, sanitation, or hygiene targets specific to vulnerable 
and marginalized groups.  

Data are available, analysed, and used for a majority of decisions, including for vulnerable groups 
(mentioned above), such as in the sector review, in resource allocation decisions and for targeting 
surveillance activities. However, performance indicators are still being developed or agreed for 
sanitation and are not yet implemented, while for water there are no plans for such indicators. The 
management information systems mentioned in the survey are the Multiple Indicator Cluster Survey 
(MICS) and the JMP report, while there is no mention of government administrative systems. 

The policy does specifically mention women’s participation in all areas of WASH, including at least one 
third of committee members being women (IRC and AguaConsult, 2017), and there is a high extent of 
service user / community participation, including women7. Also, complaint mechanisms exist for urban 
water supply, being one of the key performance indicators (KPIs). 

A regulatory authority is responsible for overseeing service coverage or other aspects related to the 
quality of service delivery for both water and sanitation and in rural and urban areas. The regulator 
collects population services coverage data from service providers. 

6.5 Tariff-based equity measures 
Increases in production efficiency might decrease costs, and should be pursued when possible, but in 
many cases the cost of access will need to be subsidized in order to make access more affordable. 
Indeed, WASH access is currently subsidized in many locations around the globe. It is important that 
subsidies are designed in such a way that they encourage improvement and expansion of access over 
time and have a net positive impact over all locations and social groups. Furthermore, it has been 
observed that subsidies do sometimes go to more privileged or better resourced households, while 

 
7 There are community engagement and extension activities at the inception phase of providing a water supply 
service to the community as well as for hygiene promotion and education through meetings and durbars 
where a lot of emphasis is placed on gender inclusion, with particular attention to appropriate meeting times 
and seating arrangement suitable for the maximum participation of women.  
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marginalized and poorer households are over-looked. Therefore, affordability indicators may need to 
track not just the distribution of costs over different income levels and social groups, but also the 
distribution and nature of subsidies. It could be explored whether the TrackFin initiative is able to 
provide further disaggregation for different population groups. 

For urban drinking water, PURC is the independent regulator who sets or reviews tariffs and ensures 
consumer satisfaction. Tariff reviews are done every two years with inputs from the service provider 
(GWCL) based on their assets, cost of operations, interest on loans, and other costs. There are however 
quarterly tariff adjustments that are done based on an Automatic Adjustment Formula (AAF).  The aim 
of the AAF was to sustain the real value of the tariffs by adjusting it, based on variations in factors such 
as fuel price, foreign exchange rates, inflation, and energy generation mix (hydroelectric and thermal) 
(PURC, 2012).  

Specific measures have been made in the financing plan to target resources to reduce inequities in 
access and levels of service, for the following vulnerable groups for both water supply and sanitation: 
poor populations, slum populations, populations living in remote areas (water only), women, 
widowers, households with orphans and vulnerable children, people living with disabilities and high 
burdens of disease. It is stated that affordability schemes exist and are widely used for urban water, 
but not used for rural water or for sanitation. For urban water, affordability is defined by the PURC 
Social Policy and Strategy for Water Regulation (2005) as households that can’t pay basic operations 
costs (excluding depreciation and return on capital). A lifeline tariffs system aims at targeting the 
lowest band of customers. This lifeline tariff is expected to reflect basic needs to ensure an acceptable 
quality of life with respect to hygiene and basic household needs. The first 5,000 litres of consumption 
by domestic consumers attract a rate of GHS 2.98. For urban sanitation, under the GAMA SWP low 
income households are provided with subsidy of 50% of cost of facility and in some cases up to 75%. 

Figure 48 is reproduced below (from Figure 24) to remind what people are currently spending in urban 
areas, by income decile. It shows that deciles 1 through to 8 are spending over 5% of their expenditure 
on WASH, the majority of which is water supply. As the deciles are defined nationally, a smaller 
proportion of urban population are in the bottom few deciles. However, it shows that overall, 
households in urban areas and inside the service areas of the utilities, are spending significant 
amounts on water. In addition to the piped supply, many households are (in addition) spending on 
bottled and sachet water and/or water truckers and vendors. 

Figure 49. Partial WASH O&M expenditure as % total expenditure by rural and urban areas (Indicator 2.1C) 
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7. Analysis & Conclusions 
Overall, in 2013, the Ghanaian population spent 3.0% of their income on WASH expenses captured in 
the GLSS6, with a standard deviation of 4.5%. In rural areas, household spent less (1.7%) than in urban 
areas (5.5%). Interestingly, the average expenditure as a proportion of income is not higher for lower 
income households than for richer households. This is partly because lower deciles have a lower 
service level, and the majority collect their water with low or zero financial cost. Time costs also 
provide a partial explanation; as more distant or inconvenient sources are chosen because they have 
a lower monetary cost. It is also explained by the higher costs that richer households are willing to 
shoulder, purchasing bottled and sachet water instead of lower cost options, for example, doing 
household filtration of the water supplied by the public utility. 

In terms of service level, basic water supply incurs costs more than twice those of limited water supply 
at national level, and eight times more than unimproved water. Limited sanitation service represents 
a significantly higher cost for households than having a basic sanitation service. This difference might 
not be real, as neither the O&M nor the investment costs of household-owned latrines is likely to be 
picked up by the survey, while fees paid to public toilets are captured. 

When water collection time is valued at the minimum wage, the proportion of imputed costs increases 
from an average of 3.0% to 4.3% of total expenditure. The biggest impacts are on the bottom 3 income 
quintiles, where the cost increases by 7 percentage points in the poorest decile. In rural areas, the 
average cost of water increases from 1.3% to 3.7% of total expenditure, compared to only 0.4 
percentage point increase in urban areas (4.5% to 4.9%). Excluded from the estimations is the access 
time for travelling to place of open defecation or using off-premises toilets such as shared or public 
toilets. 

When the O&M costs that would be needed for basic WASH for all households are added, only 50% 
of households would incur costs that are less than 3% of their total expenditure, and about 40% of 
households would have costs above 5% of their total expenditure. The average required expenditure 
across all Ghanaian households is estimated at 5.8% of income, compared to 3% at current 
expenditure levels, thus almost doubling the costs paid by households. Furthermore, adding the 
capital costs and time costs to the required O&M costs would increase costs even further as a 
percentage of income, especially for poorer households, as shown in the top 2 lines of Figure 49. 

A key question therefore is whether poor, marginalized and vulnerable households can increase their 
spending to achieve the basic WASH service level? When the required WASH costs are used instead 
of actual costs, and zero subsidy assumed, the findings change significantly, as shown in the top two 
lines in Figure 49. For the poorest income decile households, WASH costs would be as high as housing 
costs and about twice the education costs. Such costs would not be affordable to them, as they do not 
have spare resources to pay for this increase, and it would not be desirable for them to reduce their 
spending on housing, education, health or food items. 
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Figure 50. Comparison of WASH costs as percent of total expenditure under different indicators, by income 
decile (excluding Indicator 3.3C) 

 
 
In concluding, we seek to make some judgement drawing on General Comment 15: “…payment for 
water services has to be based on the principle of equity… Equity demands that poorer households 
should not be disproportionately burdened with water expenses” (ESCR-Net, 2003). Using Indicator 
2.1C, it appears that poor households are not currently disproportionately burdened with water 
expenses. However, this is because water is sometimes hauled from a distant source with a low 
monetary cost and open defecation is commonly practiced, especially in rural areas. Thus, when 
including time costs (and OD time costs not included here due to lack of data), the costs increase 
significantly for lower income households. Also, when including other coping costs of poor WASH, 
such as drudgery and personal insecurity – especially for women and girls – or health costs of 
consuming contaminated water – the costs increase significantly for poor people.  

In terms of judging what is affordable versus what is not affordable, the findings from this study are 
very instructive. This study has found that any conclusion about affordability using an indicator that 
includes a threshold will be heavily influenced by the choice of threshold. The most valid indicator is 
one that includes the full costs for all households, while also maintaining a minimum service level. In 
the case of this analysis basic WASH was chosen; we found indicators that protected a minimum 
standard to be a basic requirement and necessary for judging any indicator to be valid. Under this 
scenario (Indicators 3.1C, 3.2C and 3.4C), the costs to households, especially poor households, are 
significantly higher, as shown in Figure 49. No doubt, were basic WASH to be expanded to reach all 
Ghanaian households, some of the subsidy mechanisms are likely to take effect, thus protecting the 
poor. However, the cost of this subsidy to the government and external partners needs to be assessed 
in order to understand its feasibility in the short-term.  

At the same time, feasibility restricts the number of indicators that are possible, and can also restrict 
the basic design options that are available. Within the subset of indicators that are feasible, we also 
found several instances where increased validity came at the cost of decreased accuracy. We cannot 
say which is better, as it is likely that will depend on the context in which an affordability indicator is 
used and the purpose for which it is applied. But we do find it important that an assessment is done 
when choosing which affordability indicator makes the most sense, and we argue that validity, 
feasibility and accuracy as we have defined them, are key criteria to be considered. 
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Annex 
Annex Table 1. Breakdown of water coverage, by rural and urban areas 

Drinking water for household National Rural Urban 
Sachet water 28.1 7.7 44.8 
Bore-hole/Pump/Tube well 26.9 49.3 8.7 
Public tap/Standpipe 12.2 10.8 13.4 
Pipe-borne outside dwelling, neighbourhood 7.2 3.1 10.4 
River/Stream 7.0 14.5 0.9 
Pipe-borne inside dwelling 5.3 0.9 8.9 
Pipe-borne outside dwelling but not on compound 3.6 1.4 5.4 
Protected well 3.4 2.1 4.5 
Unprotected well 2.3 4.0 0.8 
Dugout/Pond/Lake/Dam/Canal 1.7 3.7 0.1 
Unprotected spring 0.7 1.5 0.1 
Rain water 0.4 0.6 0.3 
Tanker supply/Vendor provided 0.4 0.2 0.6 
Bottled water 0.4 0.0 0.6 
Protected spring 0.2 0.1 0.3 
Other 0.1 0.2 0.0 
Total 100.0 100.0 100.0 

 
Annex Table 2. Water collection times and frequency per water source 

Label Average time for a 
roundtrip to collect 
water (in minutes) 

Average number of trips 
per day to collect 20 

lpcpd 

Pipe-borne, other 10.7 1.2 
Public tap/Standpipe 10.8 1.6 
Bore-hole/Pump/Tubewell 17.4 2.0 
Protected well 10.8 2.7 
Rain water 4.0 1.6 
Protected spring 17.1 1.2 
Unprotected well 18.3 2.1 
Unprotected spring 36.6 1.4 
River/Stream 29.0 2.2 
Dugout/Pond/Lake/Canal 42.1 1.2 
Overall 17.1 1.6 

Underlying data for Figure 11. 
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Annex Table 3. Identity of water collector, by rural and urban areas 
Who goes to collect water for household National  Rural Urban 
Adult woman (aged 15 years and over) 69.1 72.7 66.3 
Adult man (age 15 years and over) 20.7 16.7 24.1 
Female child (under 15 years) 6.5 6.8 6.3 
Male child (under 15 years) 3.2 3.8 2.7 
Don't know 0.4 0.1 0.7 
Total 100.0 100.0 100.0 

 
Annex Table 4. Identity of water collector, by income decile 

Income 
decile 

Who goes to collect water for household 
Adult woman 

(>15 years) 
Adult man 
(>15 years) 

Female child 
(<15 years) 

Male child 
(<15 years) 

Don't 
know 

Total 

Bottom 1 83.1 6.9 6.9 3.1 0.0 100.0 
2 78.6 9.7 7.3 4.4 0.0 100.0 
3 75.0 11.6 9.7 3.8 0.0 100.0 
4 77.2 9.5 8.5 4.8 0.1 100.0 
5 72.7 15.2 8.0 3.9 0.1 100.0 
6 71.9 17.7 6.5 3.8 0.1 100.0 
7 68.7 20.3 7.7 2.8 0.5 100.0 
8 65.4 25.1 5.7 3.3 0.6 100.0 
9 65.1 28.0 3.9 2.2 0.7 100.0 
Top 10 50.2 44.0 3.5 1.2 1.2 100.0 
Total 69.1 20.7 6.5 3.2 0.4 100.0 
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Annex Figure 1. Percentage of rural households using surface water and unprotected water sources, 
by income decile 
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Annex Figure 2. Distribution of actual WASH O&M cost as a percent of total expenditure, by 
income decile (Indicator 2.1C) 
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Annex Figure 3: Comparison of partial WASH expenditure as % total expenditure and health expenditure as 
% total expenditure, across total expenditure quintiles, in urban areas (Indicator 2.2C) 

 
Annex Figure 4. Comparison of partial WASH expenditure as % total expenditure and health expenditure as 
% total expenditure, across total expenditure quintiles, in rural areas (Indicator 2.2C) 
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Annex Figure 5: WASH expenditures as a percent of expenditures, across expenditure deciles, with 95% 
confidence intervals, in rural areas

 
 

Annex Figure 6: WASH expenditures as a percent of expenditures, across expenditure deciles, with 95% 
confidence intervals, in rural areas
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Annex Figure 7: WASH expenditures as a percent of income, across income deciles, with 95% confidence 
intervals, in urban areas 

 
Annex Figure 8: WASH expenditures as a percent of income, across income deciles, with 95% confidence 
intervals, in rural areas 

 
 


