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3.4.4 Analysing water service levels 

This handout1 is a step-by-step guide on how to analyse water service levels, including these 
components:  

 water quantity 
 water quality 
 accessibility of water 
 reliability of water service 
 service level per household 
 service level per water scheme 
 service level per service delivery model 
 service level per service area 
 service level by season 
 service level by poverty status  

 
Analysis of water service levels proceeds in two steps (Figure 1).   

 

 

Step 1 
 

 

 
Step 2 
 

 

 

 

 
 
Figure 1 Steps for analysing water service levels 

  

                                                        
1 This handout can be used in combination with Excel file 3.4.6 Water service level analysis. 
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Determining the household’s level of water service 

The household service level is the basic unit of analysis. As a first step, determine the household’s 
level of service for each of the four service criteria: quantity, quality, accessibility, and reliability2. The 
service level is the lowest score on any one of the four criteria. For example, if water is available, 
accessible and reliable but the quality is poor, classify the household’s level of service as 
substandard.  

Aggregate the household service level of water service per sanitation facility, service delivery model 
and service area, and by season and poverty status. 

 

Service level for water quantity 
Use Figure 2 to determine the household’s service level for water quantity, expressed in litres per 
person per day. 

 

 

 

Figure 2 Quantity service level 

  

                                                        
2 For further reading, see 1.4 Water service levels of the Costing Sustainable Services Training Package or Moriarty, P. et al., 

2011. Ladders for assessing and costing water service delivery. (WASHCost Working Paper 2, 2nd ed.) [online] The Hague: 
IRC International Water and Sanitation Centre. Available at: <http://www.washcost.info/page/753> [Accessed 17 April 2012].  
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Service level for water quality 
Use Figure 3 to determine the household’s service level for water quality. 

 

 

  

Figure 3 Water quality service level 
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Service level for accessibility 
Use Figure 4 to determine the household’s service level for water accessibility. 

 

 

Figure 4 Accessibility of water 
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Service level for reliability 
Use Figure 5 to determine the household’s service level for water reliability. 

 

 

 

 

Figure 5 Reliability of water service 

  

How many days per year is the water system not working? 

More than 18 days 
per year 

One water system 

No service 

At least two water 
systems 

Sub-standard  

Less than 18 days 
per year 

One water system 

Basic 

At least two water 
systems 

High 

How many different water systems can you 
access each day of the year? 



3.4.4 Analysing water service levels 
 

6 
 

Aggregating the household service level  

After determining the service level for each of the four service criteria (Figures 2 to 5), aggregate the 
household service level per water scheme, service delivery model and service area and by season 
and poverty status.  

First classify the household service level as the lowest level of service for any one of the four. For 
example, if a household has improved water quality, and basic service for quantity and reliability but 
the accessibility is substandard, then the household service level is substandard.  

Per water scheme 
Cross-reference the household service level with the technologies used to deliver water. For example, 
construct an Excel table showing how many households (by number, percentage, average or median) 
that use a particular technology receive each level of water service.  

Table 1 Sample determination of water service levels received by households per technology  

Household service 
level 

Technology 

Shallow well with hand 
pump 

Bore hole with hand 
pump 

Small piped system 

High 2% 4% 20% 

Intermediate 6% 10% 2% 

Basic 34% 41% 40% 

Sub-standard 28% 30% 30% 

No service 30% 15% 8% 

 

Per service delivery model 
Cross-reference the household service level with the service delivery model used to deliver the 
service. For example, construct an Excel table showing how many households (by number, 
percentage, average or median) in a particular service delivery model receive each level of water 
service.  

Table 2 Sample determination of water service levels received by households per service 
delivery model 

Household service 
level 

Service delivery model 

Self supply 
Community 

management 
Private management 

High 2% 4% 20% 

Intermediate  6% 10% 2% 

Basic 34% 41% 40% 
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Household service 
level 

Service delivery model 

Self supply 
Community 

management 
Private management 

Sub-standard 28% 30% 30% 

No service 30% 15% 8% 

 

Per service area 
Cross-reference the household service level with service area. For example, construct an Excel table 
showing how many households (by number, percentage, average or median) in the service area 
receive each level of water service.  

Table 3 Sample determination of water service levels received by households per service 
area 

Household service 
level 

Community X District Y Region Z 

High 2% 4% 20% 

Intermediate 6% 10% 2% 

Basic 34% 41% 40% 

Sub-standard 28% 30% 30% 

No service 30% 15% 8% 

 

By season 
Cross-reference the household service level with the season. For example, construct an Excel table 
showing how many households (by number, percentage, average or median) receive each level of 
water service in the dry season and in the rainy season.  

Table 4   Sample determination of water service levels received by households per season 

Household service level Dry season Wet season 

High 2% 4% 

Intermediate 6% 10% 

Basic 34% 41% 

Sub-standard 28% 30% 

No service 30% 15% 
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Per poverty status 
Cross reference the household service level with the season. For example, construct an Excel table 
showing how many households (by number, percentage, average or median) in each socioeconomic 
group receive each level of water service. 

Table 5 Sample determination of water service levels received by household per poverty 
status 

Household service level Very poor Poor Non poor 

High 2% 2% 4% 

Intermediate 6% 6% 10% 

Basic 14% 34% 41% 

Sub-standard 13% 28% 30% 

No service 38% 30% 15% 

 

 

References 

This handout can be used in combination with Excel file 3.4.6 Water service level analysis. 
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3.5.1 Life-cycle costs data for sanitation  

This check list describes the variables needed to determine the life-cycle costs of sanitation 
services. Each of the listed items is explained in the text that follows. 
 
¨ Year of construction  
¨ Currency, unit and year of expenditure 
¨ Capital expenditure 
¨ Cost of capital 
¨ Indirect subsidies and discounts 
¨ Operations and minor maintenance 
¨ Direct support  
¨ Indirect support 
¨ Capital maintenance 
¨ Description of service delivery models  
¨ Number of users per sanitation scheme (intended and actual) 
¨ Number of users of sanitation treatment system (intended and actual) 
¨ Users per service delivery model (intended and actual) 
¨ Total population and users in service area 
¨ Seasonal tags for data 
¨ Poverty level tags for users 

Year of construction 

The year when the sanitation facility, sewerage or treatment plant was constructed determines its age. 
The age can then be used to estimate the normative depreciation or capital maintenance expenditure 
per year. Actual capital maintenance expenditure, as reported in the service provider’s accounts, 
might be significantly below this figure, either because the infrastructure is new and does not yet need 
renewal or because expenditure is below what is required to ensure sustainability. The year of 
construction can also be used to estimate the infrastructure’s likely actual lifespan, compared with its 
normative lifespan (see Box 1 on next page). 

Currency, unit and year of expenditure 

Expenditure data consists of information from different years and possibly in different currencies and 
units1. To compare cost data, all information needs to be standardised using the same unit, currency 
and year2. A recommended unit for standardising analysis of life-cycle costs and service level is per 
sanitation facility, as this unit can later be aggregated per household, service area or service delivery 
model. 

 
                                                        
1 Cost data are often collected in lump-sum amounts; the unit refers to what the expenditure purchases. For example, if the 
expenditure covers the digging of ten pit latrines, the unit is ten pit latrines. 

2 For a step-by-step guidance on how to make costs comparable, see 3.3: Preparing data for analysis; cost conversion of the 
Costing Sustainable Services Training Package. 



3.5.1  Life-cycle costs data for sanitation  
 

2 
 

 

Box 1            Definitions: actual and normative lifespans 

The actual lifespan of a system refers to the number of years a system functions before significant 
maintenance is needed to maintain a given level of service. This can only be determined through field 
research. In WASHCost, engineering design estimates for the lifespan of a water scheme, also 
referred to as a normative lifespan, are used when appropriate. However, engineering estimates are 
not always accurate because system components often break down before the normative lifespan of 
the overall system is reached. Sometimes engineers and designers are overly optimistic about a 
system’s lifespan under particular operating conditions. WASHCost always differentiates real capital 
maintenance expenditure—that is, actual spending on renewals and rehabilitation, as recorded by 
service providers—from what designers believe will be needed if the system operates as they hope. 

 

Capital expenditure 

Reliable cost data for capital expenditures is often difficult to find.  Some cost data may be ‘as 
budgeted’ or ‘as designed’, perhaps in a bill of quantity or government-approved unit cost, or in the bid 
from the contractor that is awarded the job, or in the ‘as released’ funding from the service authority. 
‘As built’ costs are what is charged by the contractor on completion, after any changes in the design; 
and are the final cost paid for by the commissioning authority. Recording the ‘as built’ costs is 
preferable.  

If there was no overall contract for the construction, the separate costs of labour and materials must 
be determined.  

Labour costs cover the wages of people who dig or line a pit and build a superstructure, or who 
excavate trenches and lay pipes for sewerage systems. In rural and peri-urban areas, the costs of 
labour for constructing a sanitation facility are often paid for by the household, which may hire 
someone or build its own.  

 It is possible to assign an economic value on households’ labour, even where there has been no 
direct payment for their effort, and conduct an economic analysis that includes such unpaid inputs.   

Besides the materials needed for construction, capital expenditure should also include basic expenses 
such as working with stakeholders and capacity building. An example is the cost of holding a meeting 
to explain alternative systems to users.  

Indirect capital expenditure includes ‘household coping costs’, such as households’ private 
expenditure on a super structure to achieve a satisfactory level of service. This information is needed 
for a full economic analysis of service provision. 

 
In a large-area network system, the cost of constructing sewerage and the treatment plant needs to be 
added to the expenditure on labour and materials for constructing the sanitation facility. If this 
infrastructure serves areas beyond the area where life-cycle costs are being analysed, the costs will 
need to be apportioned to the number of users in the research area.  
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To apportion the capital expenditure of a central treatment plant and sewerage, divide the lump-
sum figure by the number of users of the sanitation facilities that are connected to the plant and 
sewerage in the entire service area, then multiply the result times the number of users in the research 
area. The government agency contracted for the construction of the treatment system should have the 
necessary data. 

Cost of capital 

The cost of capital is the on-going expenditure for interest payments on money that was borrowed to 
finance any life-cycle cost component. A government may take out a loan to construct a treatment 
plant, and the interest paid on the loan is the cost of obtaining access to that borrowed capital. 
Similarly, a small private provider may be paying interest on a loan taken out to fund construction and 
may also incur the cost of capital (‘profit’) that relates to his or her (or often the family’s) personal 
investment in the scheme as shareholders. 

In a fixed asset or regulatory accounting approach to sanitation provision, the repayment principal—
that is, the actual amount borrowed—is not considered a cost. The interest payment—the cost of 
‘renting’ that principal—is included in the life-cycle costs approach under cost of capital.  The amount 
that was borrowed is included under its related cost category. For example, if money was borrowed to 
construct a treatment plant, that amount is included under capital expenditure. 

Information on cost of capital incurred by government borrowing is not likely to be available at the local 
level. Such information is best collected from government and any international financing agencies in 
the capital city.  

The cost of capital incurred by small and medium enterprises can be a sensitive issue if it relates to 
profits. You may need to carefully explain to the owners how this information will be used and why it is 
important for ensuring the sustainability of the system. 

A cost of capital not considered in this financial analysis is the economic and social benefits of 
investment in, say, health or education instead of sanitation services. This ‘opportunity cost’ of capital 
may be perceived as an expenditure on indirect support (below).  

Indirect subsidies and discounts 

Some governments arrange special discounts on construction materials or other items. Not 
accounting for them will distort local costs and underestimate the future costs of building a similar 
facility. Information on these subsidies can be found in government policy or programme documents.  

Government-subsidised discounts should be distinguished from (1) regular government and 
donor funding to support construction and (2) normal discounts for bulk purchases. 

Cross-check any information found in policy documents on subsidies and discounts with the local 
government, since there might be differences between policy and reality. 

A government may reduce or eliminate taxes on sanitation-related items—sanitary pans and traps, 
toilet slabs, soak pit rings, plain tiles—to make sanitation more affordable. Such tax transfers should be 
included as subsidies. 

 

 



3.5.1  Life-cycle costs data for sanitation  
 

4 
 

Operations and minor maintenance 

This category consists of the amount spent to operate a sanitation facility and undertake day-to-day 
maintenance. The main source is household expenditure for cleaning of the latrine, sewerage and 
treatment plant. Unpaid household or community involvement in, for example, cleaning latrines is not 
included.  

Collecting several years’ worth of data will help in assessing the reliability of the information. Particular 
incidents (droughts, floods, major breakdowns, alternative supplies) may explain certain numbers. Not 
accounting for such events would distort the true averages.  

If many gaps appear, particularly from earlier years, only the most recent data should be collected. 
The total operating expenditure is then divided by the number of years of available data, to determine 
the average per year (not over the lifespan of the facility). 

Direct and indirect support 

The difference between direct and indirect support is that direct support can always be attributed to a 
specific project or geographic area. Indirect support is not connected to a specific project or area. 

Direct support is recurrent expenditure for post-construction assistance to the service provider, users 
or user groups, such as training and equipping local government staff to help communities manage 
contracts for pit latrine emptying, respond to broken slabs or monitor private sector performance. The 
costs are usually a lump-sum figure and need to be apportioned to the number of users in the 
research area. 

Indirect support includes recurrent expenditures for governments’ macro-level planning and policy 
making for water service delivery, development of frameworks and institutional arrangements, overall 
sector-level monitoring and capacity building, and general water resources management. These 
expenditures may be made at the national, regional or state level and need to be apportioned to the 
research area’s share of the country’s total number of users. 

Capital maintenance 

Capital maintenance is the renewal and rehabilitation or replacement of a sanitation facility, sewerage 
or treatment plant. The costs are likely to be a lump-sum figure and need to be apportioned to the 
number of users of the local facility. WASHCost emphasises capital maintenance—that is, long-term 
renewals maintenance (such as replacing slabs), which is distinct from annual maintenance (such as 
cleaning)—because the lack of major maintenance is the most common cause of failure or slippage in 
sanitation service delivery. 

 WASHCost found very few data for capital maintenance expenditure on sanitation facilities in 
rural areas. When sanitation facilities break down or pits require emptying, households often dig new 
pits or return to open defecation. If sanitation facilities in the research area were recently built, 
information may be lacking because no capital maintenance has not yet been needed for rehabilitation 
or replacement.  

For a single sanitation facility, like a latrine, capital maintenance will be intermittent— perhaps once 
every five to ten years—rather than annual. To get a sense of the capital maintenance expenditures for 
such systems, then, the charges for multiple latrines must be recorded. If no costs on existing systems 
have been recorded, it might be that new, replacement capital projects are being substituted for 
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capital maintenance. Such a case indicates inefficient capital maintenance. If a new scheme 
represents an expansion of service or an improvement in addition to capital maintenance, accountants 
normally estimate what should be recorded as capital maintenance and what is new capital 
expenditure. 

Capital maintenance expenditures for large, aging systems (e.g., large groups of sanitation facilities 
more than three to five years old) are likely to be recurrent, with spending every year. Such 
expenditures may be reported locally as part of operations and maintenance. 

Reported capital maintenance expenditure might be low because the system is new or because 
maintenance is being neglected. Actual expenditures rarely reflect the actual costs of ensuring 
ongoing services at the desired level.  

The extent to which capital maintenance is required depends on the quality of the construction and the 
intensity of use, as well as age. Each component of a sanitation facility or treatment plant has its own 
lifespan. Good asset management aims to replace components as and when needed, rather than 
replacing the entire system when it fails. 

Description of service delivery models 

To compare the life-cycle costs and service levels provided by different service delivery models, it is 
important to describe the service delivery model of each sanitation scheme. This includes the agreed 
legal and institutional framework for delivering service, including commonly understood and accepted 
roles for those involved in the development and provision of the service, the type of technology and 
physical infrastructure used, and standards for the level of service to be provided3.  

Box 2         Definitions: service authorities and service providers 

Service authorities  are legally responsible for ensuring that service delivery takes place. Under decentralisation, 
this responsibility typically lies with local government. Service authorities are accountable for functions such as 
planning, coordination, technical assistance, regulation and oversight, but they do not provide the actual services. 

Service providers are responsible for delivering water and sanitation services. Whether an organisation or an 
individual, the service provider is responsible for the day-to-day provision of water and for the operation, 
maintenance and administration of the water scheme. 

Number of users per sanitation facility (intended and actual) 

Analysing the costs per person for a sanitation facility requires knowing how many people the system 
is intended to serve and how many are actually served.  

Number of users of treatment system (intended and actual) 

Analysing the costs per person for a sanitation facility requires knowing how many people are 
intended to be served by the treatment system and how many are actually served.  

                                                        
3 For more information, read 1.10: Service delivery models of the Costing Sustainable Services Training Package. 
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Users per service delivery model (intended and actual) 

Analysing costs per person requires knowing how many people are intended to be served by a 
sanitation facility and how many are actually served. This depends on how many members of the 
household use the facility and whether it is a family latrine or a sanitation facility located in a 
compound and shared by several households. 

Total population and users in service area 

The service area may be a community, neighbourhood, small town, district or region. It may or may 
not correspond with administrative boundaries. The total population in the area and the number of 
users are used to determine the per person cost of service. The number of users can be determined 
by multiplying the number of households that have service times the average household size in a 
sample area and then extrapolating, or by combining coverage information and population data for a 
specific geographic area. These figures also help in calculating the cost per unit of infrastructure. 

Seasonal tags for data 

Tagging data with the season when the information was collected is important because some areas 
experience large seasonal differences in expenditure and service levels between the dry season and 
the rainy season. 
 

Poverty level tags for users 

Tagging the poverty status of each user—for example, as very poor, poor and non-poor—allows the 
comparison of expenditures for different socioeconomic groups  

Further reading 

Fonseca, C., et al., 2011. Life-cycle costs approach: costing sustainable services. (WASHCost 
Briefing Note 1a) [online] The Hague: IRC International Water and Sanitation Centre. Available at: 
<http://www.washcost.info/page/1557> [Accessed 5 June 2012]. 
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3.5.2 Calculating the life-cycle costs of sanitation     

 
This handout1 is a step-by-step guide on how to analyse the life-cycle costs of sanitation, including the 
following components:  

 capital expenditure per sanitation facility; 
 recurrent expenditure per sanitation facility; 
 life-cycle costs per service delivery model; and 
 life-cycle costs per service area. 

As a first step, separate capital expenditure from recurrent expenditure (Figure 1).  

Capital expenditure is the costs of providing a service where there was none before or of substantially 
improving or expanding the level of existing service. These are one-time expenditures. Recurrent 
expenditure is the cost of sustaining an existing service, at its intended level, through operations and 
maintenance, rehabilitation and replacement of systems, management, planning and monitoring of 
service delivery2. 

Recurrent costs are recorded per year, as they occur throughout the lifespan of a system whereas 
capital expenditure is a one-time amount for implementation. However, additional capital expenditure 
for expansion and enhancement can take place several years into the life of a system. 

The basic unit of analysis is the sanitation facility. The capital and recurrent expenditures per 
sanitation facility are the basis for calculating the expenditure per service area, per service delivery 
model, and per person or household (Figure 1). 

 

 

 

 

 

 

 

 

 

                                                        
1 This handout can be used in combination with Excel file 3.5.5 Sanitation cost analysis. 

2 The life-cycle costs components are explained in detail in handout 1.3: The components of life-cycle costs of the Costing 
Sustainable Services Training Package. 

Life-cycle costs per sanitation facility can be used to calculate the following 
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Recurrent 
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person per year 
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per service delivery 

model per person per 
year 
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Figure 1  Life-cycle costs per sanitation facility as basis for analysis 

Sanitation facility 
The sanitation facility may be a pit or septic tank, whose waste needs to be removed either manually 
or mechanically, or a new pit needs to be constructed. Or the sanitation facility may be connected by 
sewerage to an off-site waste treatment system. The costs for removal of waste may be a capital 
expenditure (e.g., for building the sewerage or purchasing a desludger) or a recurrent expenditure 
(e.g., for emptying the pit or maintaining the treatment plant). If the costs are incurred irregularly, they 
are considered capital maintenance; if costs are incurred regularly, they are referred to as operations 
and minor maintenance.  

Service area 
A service area might encompass several service delivery models (Figure 1), each with its own legal 
and institutional framework, including commonly understood and accepted roles for those involved in 
building and providing the service, the type of physical infrastructure and standards for the levels of 
service. The expenditure per service delivery model can be used to compare the costs of different 
models in a district, region or country.  

 

 
 

Figure 1  Service area with multiple service delivery models 

 

Per person/ per household 
The per person or per household costs of sanitation can be useful when planning and budgeting for 
sustainable services. Service authorities and service providers (Box 1) often need to know the per 
person costs of services in their areas of jurisdiction. This information also helps them compare the 
costs of different levels of service. 
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Box 1 Definitions: service authorities and service providers 

Service authorities are legally responsible for ensuring that service delivery takes place. Under decentralisation, 
this responsibility typically lies with local government. Service authorities are accountable for functions such as 
planning, coordination, technical assistance, regulation and oversight, but they do not provide the actual services. 

Service providers are responsible for delivering sanitation services. Whether an organisation or an individual, the 
service provider is responsible for the day-to-day provision of services and for the operation, maintenance and 
administration of the sanitation scheme. 

 

Capital expenditure per sanitation facility 

In most cases capital expenditure on sanitation facilities is a single contract amount. However, if 
sanitation facilities are built by the community, cost for labour and materials are sometimes easier to 
collect separately. Include in this calculation all capital expenditure on the sanitation facility: initial 
construction, treatment, education of users, etc. Equation 1 shows the components of the total capital 
expenditure per sanitation facility; and Equation 2 illustrates how to determine the capital expenditure 
per sanitation facility per person. 
 

Equation 1 Capital expenditure of sanitation facility 

 
 

Equation 2 Capital expenditure of sanitation facility per person 

 

Many sanitation schemes are designed to accommodate a future number of users — ‘the design 
population’. If that information is available, record it to compare the design population with the current 
number of users. The results of Equation 2 lets you determine the capital expenditure per sanitation 
facility per household, as shown in Equation 3. 

Equation 3 Capital expenditure of sanitation facility per household 
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Expenditure on the construction of sewerage and treatment plants that serve an area larger than the 
research area may be a lump-sum figure. Apportion this capital expenditure to the number of users in 
the research area, using Equation 4. 
 

Equation 4 Apportioned capital expenditure for large plant 

 

If the number of users is not known, estimate the number by multiplying the number of household 
connections with the average household size, or by combining coverage-level information and 
population data of a specific geographic area (Equation 5). 

 

Equation 5 Estimated number of users 

 

Recurrent expenditure of sanitation facility 

To determine the recurrent expenditure of sanitation facility per year, calculate the total sum of the 
annual expenditure for each of the five cost components as in Equation 6. 

 

Equation 6 Recurrent expenditure of sanitation facility per year 

 

 
The calculations to determine the annual recurrent expenditure per sanitation facility per year for each 
cost component are shown in Equations 7 to 13. 

 

Operational 
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of sanitation 
facility per 

year 
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maintenance 
expenditure 
of sanitation 
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+ 
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on direct 

support of 
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+ 

Expenditure 
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on sewerage and 
treatment plant 

/ 
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sewerage and treatment 
plant 

= 
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sewerage and treatment 
plant per person 

Number of household 
connections of sewerage 

and treatment plant 
x Average household size = 

Number of users of 
sewerage and treatment 

plant 



3.5.2 Calculating the life-cycle costs of sanitation 
 

5 
 

Equation 7 Operational and minor maintenance expenditure per 
sanitation facility per year 

 

Equation 8 Capital maintenance expenditure per sanitation facility per 
year 

 

Capital maintenance expenditure is usually reported on an annual basis. If you cannot find capital 
maintenance expenditures for each year, report the average annual capital maintenance expenditure 
for the years for which data is available (Equation 9). 

 

Equation 9 Average capital maintenance expenditure per sanitation 
facility per year 

 

Most cost of capital data is available on an annual basis. Since interest is normally paid annually, 
calculate the cost of capital per sanitation facility per year, as shown in Equation 10. 

 

Equation 10 Cost of capital per sanitation facility per year 

 

Direct support and indirect support are explained in 3.4.1: Life-cycle costs data for water services of 
the Costing Sustainable Services Training Package. Use Equations 11 and 12 to calculate the annual 
costs. 

Operational expenditure of 
sanitation facility / 

Number of years of 
operational expenditure 

data 
= Operational expenditure of 

sanitation facility per year 

Capital maintenance 
expenditure treatment or 

removal of waste 
/ 

Numbers of years of 
capital maintenance 

expenditure data 
= 

Average capital 
maintenance expenditure 
treatment or removal of 

waste 

Total cost of capital of 
sanitation facility / Numbers of years of cost 

of capital data = Cost of capital of sanitation 
facility per year 

Total capital maintenance 
expenditure of sanitation 

facility 
/ Age of the sanitation facility = 

Capital maintenance 
expenditure of sanitation 

facility per year 



3.5.2 Calculating the life-cycle costs of sanitation 
 

6 
 

Equation 11 Direct support per sanitation facility per year 

 

Equation 12 Indirect support per sanitation facility per year 

 

Recurrent expenditures on sanitation facilities are often lump-sum figures for a service area that is 
larger than the research area. To apportion the recurrent expenditure on direct or indirect support, use 
Equation 13. 

Equation 13 Apportioned recurrent expenditure on direct support3 

 

Record all your estimations and assumptions and how and why these have been made. Doing so 
can help others understand how you reached your results.  

 

Life-cycle costs of sanitation per service delivery model 

Capital and recurrent expenditure per sanitation facility are the basic building blocks to analyse the 
expenditure per service delivery model. Use Equation 14 to calculate the total capital expenditure for 
all the sanitation facilities in each service delivery model. Recurrent expenditure per service delivery 
model is, as in Equation 15, calculated in the same way. 

Equation 14 Capital expenditure per service delivery model 

 

                                                        
3 You may need to estimate the number of users of the water scheme. This can be done using equation 5. 

Capital expenditure 
per sanitation facility 

X 

Capital expenditure 
per sanitation facility 

Y 
+ 

Capital expenditure 
per sanitation facility 

Z 
= 

Capital expenditure 
per service delivery 

model 

Expenditure on direct 
support on sanitation / Number of years of data = 

Expenditure on direct 
support of sanitation facility 

per year 

Expenditure on indirect 
support on sanitation / Numbers of years of data = 

Expenditure on indirect 
support  of sanitation facility 

per year 

Lump sum figure direct 
support / 

Number of sanitation 
facilities in the research 

area 
= Expenditure on direct 

support 
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Equation 15 Recurrent expenditure of service delivery model 

 

Use the results of Equations 14 and 15 to determine the per person capital expenditure per service 
delivery model (Equation 16). Calculate per person recurrent expenditure per service delivery model 
in the same way. 

 

Equation 16 Capital expenditure of service delivery model per person  

 

Equation 17 Recurrent expenditure of service delivery model per person  

 

Life-cycle costs of sanitation per service area 

The capital and recurrent expenditures per  sanitation facility are the basis for determining the 
expenditure per service area. Use Equations 18 and 19 to determine the capital and recurrent 
expenditures per service area.  

Equation 18 Capital expenditure of service area 

 
 

Recurrent 
expenditure of 

sanitation facility X 

Recurrent 
expenditure of 

sanitation facility Y 
+ 

Recurrent 
expenditure of 

sanitation facility Z 
= 

Recurrent 
expenditure of 

service delivery 
model 

Capital expenditure 
of sanitation facility X 

Capital expenditure 
of sanitation facility Y + Capital expenditure 

of sanitation facility Z 
Capital expenditure 

of service area 

Capital expenditure of 
service delivery model / 

Number of users 
benefiting from the 

service delivery model 
= 

Capital expenditure of 
service delivery model 

per person 

Recurrent expenditure of 
service delivery model / 

Numbers of users 
benefiting from the 

service delivery model 
= 

Recurrent expenditure of 
service delivery model 

per person 
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Equation 19 Recurrent expenditure of service area 

 

To determine the capital or recurrent expenditure per service area per person, divide the total cost by 
the number of users in the service area (Equations 20 and 21). 

 

Equation 20 Capital expenditure of service area per person  

 

 

Equation 21 Recurent expenditure of service area per person 

 

References 

This handout can be used in combination with Excel file 3.5.5 Sanitation cost analysis. 

 

 

Recurrent 
expenditure of 

sanitation facility X 

Recurrent 
expenditure of 

sanitation facility Y 
+ 

Recurrent 
expenditure of 

sanitation facility Z 
= 

Recurrent 
expenditure of 
service area 

Recurrent expenditure of 
service area / Numbers of users in 

service area = Recurrent expenditure of 
service area per person 

Capital expenditure of 
service area / Numbers of users in 

service area = Capital expenditure of 
service area per person 
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3.5.3 Sanitation service levels data 

This check list describes the variables needed to determine the quality of sanitation service. 
Each of the listed items is explained in the text that follows. 

¨ Type of technology sanitation facility 
¨ Sanitation accessibility (number of sanitation facilities per household, distance to sanitation facility 

from household in metres, etc.) 
¨ Sanitation use (number of sanitation facility users by household members, etc.) 
¨ Sanitation reliability (functionality of sanitation facility at the time of data collection, observed or 

reported frequency of sanitation facility cleaning, availability of a pit-emptying service, etc.) 
¨ Environmental protection (distance of sanitation facility from water source in metres, practice of 

disposing faeces and urine, practice of reusing faeces)  
¨ Description of service delivery model 
¨ Population and users per service delivery model 
¨ Name of service area, with total population and users in service area 
¨ Name of service authority and service provider 
¨ Seasonal tags for each of the data collected 
¨ Poverty level tags for each of the users 

Type of technology sanitation facility 

This information enables a comparison of costs and service levels provided by type of technology. 

Sanitation accessibility 

If the household does not have its own facility, determine the distance from the household to a public 
latrine or a neighbour’s latrine.  

Sanitation use 

Determine how many members of the household use the facility. 

Sanitation reliability 

Is the sanitation facility cleaned regularly? Is there a pit-emptying service? Determine the number of 
days per year that the sanitation scheme is not working, for example through a household survey.  
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Environmental protection 

Is the sanitation facility at least 15 meters from a water source? Are faeces and urine safely disposed 
of? If waste is reused, is it treated first and used safely? 

Service delivery models 

This information enables a comparison of the service levels provided by different service delivery 
models. Describe the legal and institutional framework, including the commonly understood and 
accepted roles for those involved in the development and provision of the service, the type of 
technology and physical infrastructure used, and standards for levels of service to be provided1.  

Population and users per service delivery model 

Include both the number of people the system is intended to serve and how many people are actually 
served by the system. This information helps to compare the design costs of a system with the actual 
costs per person for more accurate unit cost for planning of water services. 

Name of service area, with total population and users in service area 

The service area may be a community, neighbourhood, small town, district or region. It may or may 
not correspond with administrative boundaries. If the number of users is not available, determine the 
number of households with sanitation facilities and the average household size in a sample area, then 
extrapolate; or combine coverage information and population data of a specific geographic area. 

Name of service authority and service provider 

Service authorities and service providers can use information on the level of service to compare 
different service models and technologies against the life-cycle costs of the system. 

Box 1          Definitions: service authorities and service providers 

Service authorities are legally responsible for ensuring that service delivery takes place. Under decentralisation, 
this responsibility typically lies with local government. Service authorities are accountable for functions such as 
planning, coordination, technical assistance, regulation and oversight, but they do not provide the actual services. 

Service providers are responsible for delivering water services. Whether an organisation or an individual, the 
service provider is responsible for the day-to-day provision of water and for the operation, maintenance and 
administration of the water scheme. 

Seasonal tags for data 

Tagging data with the season when the information was collected is important because some areas 
experience large seasonal differences in service levels. 

                                                        
1 Read 1.10: Service delivery models of the Costing Sustainable Services Training Package for more information. 
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Poverty level tags for users 

Tagging the poverty status of each user—for example, as very poor, poor, and non-poor—allows the 
comparison of service levels for different socioeconomic groups. 

Sanitation service levels can be further analysed for excreta and urine management, grey water and 
solid waste. These are all parts of a sanitation service. The service levels and criteria for these are 
elaborated by Potter, et al. (2011) in WASHCost Working Paper 3. For research results from the 
WASHCost project on the analysis of service levels and costs in Ghana, Burkina Faso, Mozambique 
and the state of Andhra Pradesh (India), see Briefing Note 3 (Burr and Fonseca, 2011). 

Further reading 

Fonseca, C., et al., 2011. Life-cycle costs approach: Costing sustainable services. (WASHCost 
Briefing Note 1a) [online] The Hague: IRC International Water and Sanitation Centre. Available at: 
<http://www.washcost.info/page/1557> [Accessed 17 April 2012]. 

Potter, A., et al., 2011. Assessing sanitation service levels. (WASHCost Working Paper 3, 2nd ed.) 
[online] The Hague: IRC International Water and Sanitation Centre. Available at: 
<http://www.washcost.info/page/902> [Accessed 5 June 2012]. 

Burr, P. and Fonseca, C., 2011. Applying the life-cycle costs approach to sanitation: Costs and service 
levels in Andhra Pradesh (India), Burkina Faso, Ghana and Mozambique. (WASHCost Briefing Note 
3) [online] The Hague: IRC International Water and Sanitation Centre. Available at: 
<http://www.washcost.info/page/1626> [Accessed 17 April 2012]. 
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3.5.4 Analysing sanitation service levels 

 
This handout1 is a step-by-step guide on how to analyse sanitation service levels, including these 
components:  

 sanitation accessibility 
 sanitation use 
 sanitation reliability 
 environmental protection  
 service level per household 
 service level per sanitation facility 
 service level per service delivery model 
 service level per service area 
 service level by season 
 service level by poverty status 

 

Analysis of sanitation service levels proceeds in two steps (Figure 1).  

 

 

 
Step 1 
 

 

Step 2 

 

 

 

 

 

Figure 1  Steps for analysing sanitation service levels 

  

                                                        
1 This handout can be used in combination with Excel file 3.6.5 Sanitation service level analysis. 

Accessibility Use Reliability Environmental 
protection 

Service 
delivery 
model 

Service 
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Season Poverty 
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etc. 

Sanitation 
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Determine household service level 
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Determining the household’s level of service 

The household service level is the basic unit of analysis. Determine the household’s level of service 
for each of the four service criteria: accessibility, use, reliability and environmental protection2. The 
household service level is the lowest score on any one of the four criteria. For example, if sanitation 
facilities delivers a basic service related to access and use but provides a limited service for reliability 
and environmental protection, the household’s level of service is limited.  

Aggregate the household service level per sanitation facility, service delivery model and service area, 
and by season and poverty status. 

Service level for sanitation accessibility 
Use Figure 2 to determine the household’s service level for accessibility. 

 
 

Figure 2  Accessibility service level 

                                                        
2 For further reading, see 1.5 Sanitation service levels of the Costing Sustainable Services Training Package or Potter, A. et al., 

2011. Assessing sanitation service levels. (WASHCost Working Paper 3, 2nd ed.) [online] The Hague: IRC International Water 
and Sanitation Centre. Available at: <http://www.washcost.info/page/902> [Accessed 17 April 2012].  

Is there a latrine found in the household/ compound? 

Yes 

No 

Limited 

Yes 

Improved 

No 

Does the household have access to a public latrine/ 
neighbours latrine at less than the normative national 

distance from the household? 

No latrine 

No 

No service 

Further than 
national norm 

No 

No service 

Yes 

Limited 

Yes 

No 

Limited 

Yes 

Basic 

Does the latrine have an impermeable slab? 
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Service level for sanitation use  
Use Figure 3 to determine the household’s service level for use of the facilities. 

 

 

Figure 3  Sanitation use service level 

 

Service level for sanitation reliability 
Use Figure 4 to determine the household’s service level for the reliability of the facilities. 

 

Figure 4  Reliability of sanitation services 

How many family members use the latrine 
(observed or self reported?) 

All 

Improved 

Some 

Basic 

None 

No service 

Is the toilet used by the household extermely dirty? (based on observation) 

Yes 

No service 

No 

What kind of pit emptying service is available in the 
community? (Information available at either household or 

community level) 

Not available 

No service 

Irregular/ 
unreliable 

Basic 

Routine 

Improved 
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Service level for environmental protection 
Use Figure 5 to determine the household’s service level for the sanitation facilities’ environmental 
protection. 

 

 

Figure 5  Environmental protection  

 

  

Is groundwater threatened by faecal waste contamination OR does untreated waste flow into 
surface water sources? 

Yes 

No service 

No 

Yes  

Improved 

No 

Basic 

Is there reuse of safe by–products?   
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Sanitation service level per household 

After determining the service level for each of the four service criteria (Figures 2 to 5), classify the 
household service level as the lowest level of service for any one of the four. For example, if a 
sanitation facility has improved accessibility, reliability and environmental protection but most 
members of the household do not use it, then the household service level is limited.  

Sanitation service level per sanitation facility 

Cross-reference the household service level with the technology of the sanitation facility. For example, 
construct an Excel table showing how many households (by number, percentage, average or median) 
that use a particular technology receive each level of water service.  

Table 1 Sample determination of sanitation service level received by households per 
technology 

Household service 
level 

Slab latrine Ventilated pit latrine Pour flush latrine 

Improved 2% 10% 2% 

Basic 40% 45% 60% 

Limited service 28% 30% 30% 

No service 30% 15% 8% 

 

Sanitation service level per service delivery model 

Cross-reference the household service level with the service delivery model used to deliver the 
service. For example, construct an Excel table showing how many households (by number, 
percentage, average or median) in a particular service delivery model receive each level of sanitation 
service. 

Table 2 Sample determination of sanitation service levels received by households per service 
delivery model 

Household service 
level 

Self supply with no 
awareness creation 

Self supply with initial 
awareness creation 

Self supply with 
subsidy and initial 
awareness creation 

Improved 2% 10% 2% 

Basic 40% 45% 60% 

Limited service 28% 30% 30% 

No service 30% 15% 8% 
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Sanitation service level per service area 

Cross-reference the household service level with service area. For example, construct an Excel table 
showing how many households (by number, percentage, average or median) in the service area 
receive each level of sanitation service.  

Table 3 Sample determination of sanitation service levels received by households per service 
area 

Household service 
level 

Community  District Region 

Improved 2% 10% 2% 

Basic 40% 45% 60% 

Limited service 28% 30% 30% 

No service 30% 15% 8% 

Sanitation service level per season 

Cross-reference the household service level with the season. For example, construct an Excel table 
showing how many households (by number, percentage, average or median) receive each level of 
sanitation service in the dry season and in the rainy season.  

Table 4  Sample determination of sanitation service levels received by households per season 

Household service level Dry season  Wet season 

Improved 2% 10% 

Basic 40% 45% 

Limited service 28% 30% 

No service 30% 15% 
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Sanitation service level per poverty level 

Cross reference the household service level with the season. For example, construct an Excel table 
showing how many households (by number, percentage, average or median) in each socioeconomic 
group receive each level of sanitation service.  

Table 5. Sample determination of sanitation service levels received by households per 
household poverty status 

Household service level Very poor Poor Non poor 

Improved 1% 2% 10% 

Basic 35% 40% 45% 

Limited service 39% 28% 30% 

No service 25% 30% 15% 

 

Analysing the level of services received by the poor versus the non-poor can assist with targeting 
interventions to where they are most needed. This kind of analysis can be done according to each 
country’s criteria for defining poverty3. 

In Ghana, India, Mozambique and Burkina Faso, the WASHCost team organised discussions with the 
government and the national institute of statistics about how relative poverty is measured. Poverty is 
relative because it is measured differently in each country. The criteria that define poverty vary 
considerably. For instance,   a person who is considered poor in one country would not necessarily be 
classified as poor in another. The best measurements of relative poverty in the four WASHCost 
countries are as follows: 

 Ghana: the profession of the head of the household.  
 India: caste and land ownership. 
 Mozambique: type of roof on the house. 
 Burkina Faso: asset ownership.  

 

References 

This handout can be used in combination with Excel file 3.6.5 Sanitation service level analysis. 

 

 

                                                        
3 For more details on conducting a poverty and affordability analysis, refer to 2.8: Life-cycle costs used for poverty and 
affordability analysis of the Costing Sustainable Services Training Package. 
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3.6 Life-cycle costs per service level for water and 
sanitation 

A comparison of life-cycle costs and service levels can be undertaken for both a service area and a 
service delivery model. This handout illustrates an example of analysis of the life-cycle costs per 
service level for water and sanitation service delivery. 

Life-cycle costs per service level for water 

First the life-cycle cost and service levels per water scheme are determined as discussed in 3.4.2: 
Calculating the life-cycle costs of water services and 3.4.3: Water service levels data. The results are 
then aggregated for the service delivery area (or service delivery model).  

For example figure 1 compares the water service levels of service delivery models with borehole and 
handpump, as well as medium, intermediate and large single town schemes in a research area in 
Ghana. The service delivery model of the intermediate single town scheme provides the best water 
service with 75% of the users receiving at least a basic level of service. This service delivery model 
also has the highest average recurrent expenditure, US$ 5.20 per year per person. 

 

 

Figure 1 Water service levels and capital maintenance cost (US$ 2010) per capita per year, by 
service delivery model 
Source: Burr and Fonseca, forthcoming.  
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Life-cycle costs per service level for sanitation 

First the life-cycle cost and service levels per sanitation facility are determined as discussed in 3.5.2: 
Calculating the life-cycle costs of sanitation services and 3.5.3: Sanitation service levels data. The 
results are then aggregated for the service delivery area (or service delivery model).  

After the life-cycle costs and service levels were determined for each of four service areas—Burkina 
Faso, Ghana, Andhra Pradesh (India) and Mozambique—the results were presented in a bar chart 
(Figure 2) so that the outcomes can be compared. 

 

Figure 2 Sanitation service levels and median recurrent expenditure (per person per year) of 
rural latrines, in year 2009 US$1 
Source: Burr and Fonseca, 2011, p.19.  

 

The bars indicate, for example, that in Mozambique, the TIPL [traditional improved pit latrine] and slab 
latrine service delivery models perform better than the TPL [traditional pit latrine] service delivery 
model. With TIPL [traditional improved pit latrine] and slab latrines, most people receive basic 
sanitation service. However, the TPL [traditional pit latrine] model leaves more people without any 
service than does the slab latrine model. 

Median recurrent costs per person for each service delivery model are represented by black 
diamonds. A comparison of costs shows that Ghana spends nearly US$ 3 per person per year, more 
than five times as much as Burkina Faso, yet the percentage of the population that receives basic 
sanitation service is about the same in both countries. 

 

                                                        
1 The improved sanitation service level was not found for rural latrine therefore only three service levels are recorded in this 
graph. 
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