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Summary	
Scope of this report 

The overall purpose of this report is to draw attention to the key issues involved in extending 
coverage of rural water services, and most importantly, sustaining them.  The goal of rural water 
policy – shared by the Sustainable Development Goals – is that all citizens should enjoy 
permanent access to a safe water supply, delivered at or near the home, in sufficient quantity, at 
an affordable price, and without an excessive management burden.   

Access, safety and quantity of water are addressed in the design and construction phase of water 
supply programmes.  These aspects are extremely important as they set the scene for future 
operation and management of rural water systems, but they are not the focus of this report. 

The report focuses on the post-construction aspects of rural water services, in particular their 
management and financing. 

Highlights of this report 

Chapters 3 and 5 of the report draw attention to the significant costs involved in keeping rural 
water services working.  Table 4 and Figure 6 in particular show first estimates of the proportions 
of total costs which must be incurred post-construction, in order to achieve sustainability 
(approximately 76% in the case of piped systems and 50% in the case of wells or boreholes with 
handpumps).   

Chapter 4 summarises current understanding of different management models, ranging from 
(unsupported and ultimately ineffectual) community management through (supported and 
professionalised) community management to various categories of private operator contract.  Two 
key issues stand out: first, in any effective management model, a number of different players have 
roles; any imbalance in their competence to fulfil those roles is likely to lead to poor performance.  
For instance, a competent private operator must be overseen by an equally competent public 
authority, and the water consumers must comply with the agreed tariffs.  And second, although 
general principles concerning the “fit” of different management models to different contexts can 
be articulated, there is no single correct answer or blueprint.  Determining the right model must 
be a matter for local negotiation and experimentation by all involved. 

The modelling undertaken in chapter 5 has two aims: first to enable the user to explore the 
implications of different investment strategies on rural water coverage; and second, using the 
model results, to appreciate the likely trajectory of change, given the most probable 
combinations of assumptions and inputs. 

The conclusion of this report, like several others before it, is that the Government of Madagascar 
is devoting far too little financial resources either to new services or to the maintenance of 
existing services.  Rural water sector spending needs to increase approximately five-fold over the 
next ten years; decentralised capacity to spend such increased sums needs to be developed as a 
matter of urgency; and a policy shift is needed which recognises the gap between present post-
construction spending and that which is needed to deliver sustained services.  
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Acronyms	and	abbreviations	
Ar Malagasy Ariary 

CapEx Capital expenditure 

CapManEx Capital maintenance expenditure 

CoC Cost of capital 

ExpDS Expenditure on direct support 

ExpIDS Expenditure on indirect support 

GoM Government of Madagascar 

IRC A Netherlands-based “Think and do tank”, focused on WASH 

JMP Joint Monitoring Programme (WHO / UNICEF) 

Min EAH Ministry of Water, Sanitation and Hygiene 

OpEx Operation and minor maintenance expenditure 

PAEPAR Projet-pilote d’Alimentation en Eau Potable et Assainissement en milieu Rural 

PPP Public-private partnership 

RAN’EAU A resource centre and network for WASH in Madagascar 

SC Sustainability Check 

SDGs Sustainable Development Goals 

SOREA Société de regulation de l’eau et de l’assainissement 

SWAp Sector-wide Approach 

UNICEF United Nations Children’s fund 

USD United States Dollar 

WASH Water supply, sanitation and hygiene 

WASHCost An IRC project IRC which developed an approach for costing WASH services 
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1 Introduction	
1.1 Background	

In August 2015 the report “Sustainable WASH Services and an Effective WASH Sector in 
Madagascar” was prepared for the Ministry of Water, Sanitation and Hygiene.  The report 
set out a broad strategy for achieving sustainable rural water and sanitation services in 
Madagascar, through creating a more effective, harmonised and coordinated WASH 
sector (a so-called SWAp or sector-wide approach).  The report contained short-term, 
medium-term and long-term recommendations.  Further work has now been 
commissioned regarding four of the short-term recommendations, namely: 

1. A preliminary cost analysis of the rural water sector using the WASHCost framework; 
2. A review of rural water service management models and their fit to the range of 

contexts found in Madagascar; 
3. Development of a user-friendly financial planning tool for the rural water sector in 

Madagascar.  
4. Updating of the Sustainability Check for rural water and sanitation, last carried out in 

2013. 

The first three of these tasks are the subject of this report.  The fourth task is reported in a 
separate document.  The terms of reference for the work are presented in Annex A. 

The three tasks described in this report are preliminary in nature, and should be seen as 
first steps towards the framing and analysis of the issues involved.  It is intended though 
that the approaches taken here can be built upon in future as more detailed data become 
available. 

The approach to the work described in the report has been as follows: 

• To identify, describe and develop the various frameworks and model structures which 
might be appropriate; 

• To validate these with representative groups of stakeholders at a series of one-day 
workshops (one corresponding to each of tasks 1-3 above) in Antananarivo 10th-12th  
November 2015; 

• To continue and complete the elaboration of the model frameworks through 
continued correspondence with sector key informants and national and international 
documentation. 

1.2 This	report	

An introductory section sets out various concepts, definitions and starting points for the 
following detailed sections, each addressing one of the three topics (cost analysis, 
management models and financial planning).  Three concluding sections draw together 
the findings, their implications and next steps. 
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2 Introduction	
2.1 Definitions	

This report focuses on the financing and management of rural water services in 
Madagascar.  In this report a water service refers to the sustained supply of water to a 
population of water users or consumers.  A water service requires a water supply system, 
which in this report is defined as the physical infrastructure which provides water.  A 
system may be, for example, a borehole with a handpump, or a groundwater abstraction 
supplying a piped network, delivering water to a mix of public standposts and house 
connections.  Improved (in the sense defined by JMP1) rural water services are delivered 
to water users via protected point sources such as handpumps or protected wells (without 
handpumps); public taps; or private house or yard connections. 

2.2 Determinants	of	cost	

The costs of such services vary according to the technology used and location- and 
community-specific factors such as geographic remoteness, hydrogeology and size of 
community.  The management arrangements also vary, but a number of factors in 
addition to technology determine which management approaches or models are most 
appropriate.  The management model used does not greatly influence the costs of 
providing the service.  Figure 1 is a simple summary of these concepts, which are 
explored in greater depth in the report. 

 

Figure 1 Rural water service attributes, management arrangements and costs  
[the arrows indicate whether or not the identified factors have a significant bearing on costs and 
management arrangements] 

 

 

 

 

 

 

 

 

 

 

 

                                            
1 ‘Improved’ drinking water is derived from (a) piped supply on the premises – a piped connection inside 
the dwelling or in the yard or plot, or (b) ‘other improved’ sources: public taps or standpipes, tube wells or 
boreholes, protected dug wells, protected springs or rainwater collection. 

Appropriate management models 

Technology 
Location 
Water resources 
Population served 

Population 
Ability and willingness to manage 
Ability and willingness to pay 
Maximum permitted tariffs 
Availability of support to users 

Costs of service provision 
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2.3 Rural	water	supply	technologies	

Various technology categories have been used in Madagascar, for different purposes.  
Table 1 shows some of the main categorisations used in different documents. 

Table 1 Rural water system technology categories 

Report or document Technology categories Abbreviation 

Recent household surveys, 
specifically (1) Enquête Nationale 
pour le Suivi des indicateurs des 
Objectifs du Millénaire pour le 
Développement, 2012-2013 and 
(2) Enquête sur les Indicateurs du 
Paludisme (EIPM) 2013 

Robinet dans le lodgement ou dans la cour 
Robinet /Fontaine publique 
Forage muni de pompe à motrice humaine 
Puits à pompe à motricité humain 
Puits sans pompe protégé 
Source protégée 

 

BP  
BF 
FPMH 
PPMH 
PPsP 
SP 

Document de planification du 
secteur eau, assainissement et 
hygiene, periode 2013-18 

Adduction d’Eau Gravitaire 
Adduction d’Eau Pompe 
Forage pompe motrice humaine 
Puit pompe motrice humaine 
Mass water transfer 
Connection  

AEPG 
AEPP 
FPMH 
PPMH 
Pipeline 
Raccordement 
MU/BF/BP 

Draft Business Case, Ministry of 
Water, Sanitation and Hygiene. 

Branchements particuliers 
Bornes fontaines avec kiosques 
Forages munis de pompe à motricité humaine 
Puits à pompe à motricité humaine  

BP 
BF 
FPMH 
PPMH 

 

Wells and boreholes, with or without handpumps, serve around 19% of those who enjoy 
an improved water source in rural Madagascar (Figure 2 and Box 1).   The rest of the 
served rural population obtain water from piped systems (42%), with the majority of those 
people obtaining water from public taps; or from non-pumped protected water sources 
(39% of those served).   

Each water source technology has different costs associated with it, but two broad 
assumptions can be made and defended: 

• Groundwater source structures (protected springs, protected wells and boreholes) 
generally have long lives, with limited requirements for periodic maintenance and 
repair to concrete work, or involving de-silting or cleaning.  Handpumps however 
present more serious maintenance challenges and costs because of their relatively 
short life. 

• The costs associated with piped systems differ mainly according to whether or not the 
system is gravity-fed or electrically pumped.  Piped systems can accommodate a mix 
of public taps or kiosks, social connections (serving several households under a single 
invoicing arrangement) and private household connections.  This allows the possibility 
of cross-subsidies between wealthier and less wealthy households.  
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Figure 2 JMP estimates of rural water users by technology  
[Author’s calculations from 2013 household survey data and JMP extrapolation to 2015; see also Box 1] 

 

 

It would therefore be logical from a cost point of view to consider 4 technology 
categories, with a few sub-categories (Table 2). 

Table 2 Proposed rural water technology categories for cost analysis 

Technology category Sub-categories Comment 

Protected groundwater 
sources without pumps 
(SP, PPsP refer Box 1) 

 

• Springs 
• Wells 

 

These will have rather different capital 
costs, but similar recurrent costs. 

Protected groundwater 
sources with handpumps 
(PPMH, FPMH refer Box 1) 

 

• Wells 
• Boreholes 

 

These will have different capital costs but 
similar recurrent costs. 

Piped gravity-flow systems 
(AEPG refer Table 1) 

It may be desirable 
to sub-divide 
according to size of 
system 

The capital costs of gravity-flow systems is 
generally lower than that of pumped 
systems, and the energy costs are nil.  
Pumped systems have high recurrent costs. Piped electrically pumped 

systems (AEPP ref Table 1) 

Robinet dans le 
logement ou dans 

la cour, 2.1% 

Borne fontaine 
publique, 12.5% 

Forage avec 
pompe a motrice 
humaine, 2.7% 

Puit avec pompe a 
motrice humaine, 

3.9% 

Puit protégé sans 
pompe , 9.1% 

Source protégé, 
4.7% 

Unserved, 
65.00% 
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Box 1 Joint Monitoring Programme estimates for rural water coverage, 2015 

 

 

The two most recent household surveys used in the JMP estimates were both carried 
out in 2013.  They show very similar estimates of improved rural water coverage, 
despite some differences among the various technologies (see table). 

   Household Survey 

Type of water point   ENSOMD13 (1) EIPM-AIS13 (2) 

Robinet dans le logement ou dans la cour BP 2.2% 1.3% 

Borne fontaine publique BF 10.3% 11.1% 

Forage avec pompe a motrice humaine FPMH 1.6% 3.0% 

Puit avec pompe a motrice humaine PPMH 3.6% 
10.0% 

Puit protégé sans pompe  PPsP 8.6% 

Source protégé SP 2.8% 5.2% 

Totales   29.1% 30.6% 

Note percentages refer to rural population (estimated as 15.278 million in 2015) 

(1) Enquête Nationale pour le Suivi des indicateurs des Objectifs du Millénaire pour le 
Développement, 2012-2013 

(2) Enquête sur les Indicateurs du Paludisme (EIPM) 2013 

The estimated rural water coverage for 2015 is 35%, based on a best-fit line extrapolated to 
the year 2015 (see figure).  The two 2013 surveys are shown. 
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2.4 Sustainability	of	rural	water	services	

Fundamental to this report is the assumption that rural water services do not perform 
effectively unless adequate post-construction management and financing arrangements 
are in place.  If there are deficiencies in management or financing, services and systems 
progressively fail, resulting in wasted investments and regress rather than progress.  
Although we are not aware of any significant studies on this topic in Madagascar, the 
evidence from other countries is clear and consistent.  Figure 3 illustrates this with data 
from more than 80,000 water points in five African countries.  The graph shows how the 
proportion of water points which are functioning at any moment in time decreases with 
their age.  The underlying causes of this deterioration in functionality are numerous, but it 
is clear that inadequate management and post-construction investment in maintenance 
and repairs are significant contributory factors. 

Figure 3 Water point functionality against age 

[Source: public and unpublished water point mapping and monitoring survey data] 

 
 

2.5 Rehabilitation	

When the performance of a rural water system has fallen to a very low level, or it has 
failed altogether, it may be necessary to undertake a rehabilitation of the system in order 
to get it working again.  This is well understood. 

What is less well appreciated however is the significance of such an action.  A water 
supply system which has reached such a low level of performance as to require 
rehabilitation has not been managed properly.  The need for rehabilitation is in itself a 
response to failure – failure of the previous management and recurrent financing 
arrangements.  
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Later in this report we will examine the need for capital maintenance expenditures 
(CapManEx).  These are the relatively large, relatively infrequent, planned expenditures to 
replace significant system components.  The important point is that they are to be 
expected, to be budgeted for and to be undertaken as a matter of routine.  Capital 
maintenance is part of intelligent management.  Rehabilitation, beyond what may be 
needed once in order to get a defunct system up-and-running, is not. 

2.6 The	WASHCost	project	

The WASHCost project was a major research project which investigated the costs of water 
and sanitation services in low- and middle-income countries.  The project was funded by 
the Bill & Melinda Gates Foundation, and it was undertaken by IRC between 2008 and 
2013.  The project budget was a little over USD14 million.  From the perspective of the 
present report, three of the project’s experiences and findings are relevant (these arise 
from the Consultant’s own analysis of the project and comments in the WASHCost End-
of-Project Evaluation2). 
 
Those observations are: 
 
• The project invested immense time and effort in gathering data on costs from four 

countries (Burkina Faso, Ghana, Mozambique and India).  In the end much of this data 
told us in some detail what projects and programmes had actually spent, and not 
necessarily what they should have spent in order to keep systems working to an 
adequate level of performance.  For planning purposes, it is the latter which matters.  
Data on actual expenditures are of limited value unless they correspond to services 
which perform reasonably well. 

• The project developed what is now a widely used framework for breaking down costs 
into six components.  This framework is extremely helpful in dividing up the post-
construction costs of service provision, and it is especially useful in drawing attention 
to neglected cost categories. 

• The project published some ‘benchmark’ costs, which in the absence of other reliable 
data, can be used as a starting point for cost analysis. 

 

2.7 Management	of	rural	water	services	

It is widely acknowledged nowadays that simply handing over completed water systems 
to rural communities for them to manage unaided is an unsustainable strategy.  There are 
two main reasons for this: (a) sooner or later management, maintenance or repair 
challenges arise which water users are unable or unwilling to address.  At this point they 
need external help.  In the absence of such external support, systems and services fail; (b) 
rural community coherence and resilience is under pressure as populations grow, young 
people leave for work in the towns and cities, and dissatisfaction with the quality of rural 

                                            
2 Cross, P (2013) WASHCost End-of-Project Evaluation, Main Report. 
http://www.tremolet.com/sites/default/files/downloadables/publications/2013_Piers%20Cross%20et%20al_
WashCost_EPE_Report_final_web.pdf  
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services in general increases.  It is remarkable that in many places unsupported 
community management has worked reasonably well for so long.  However, this is not the 
model for the present or the future if we wish to see sustainable services. 

Management of rural water services can be undertaken through a number of alternative 
models.  At present, community management is the default option.  In future this will be 
insufficient because of the inadequacies just outlined.  Three broad approaches are 
possible: (a) community-based approaches in which the management tasks are 
undertaken in a formalised, professional manner, with clear roles for users and external 
support agencies drawn from public, private or non-Governmental sectors; (b) services 
managed by private operators; or (c) services managed directly by public authorities or 
utilities.   

In all cases there is likely to be an evolution to service provision which is paid for by the 
users through an agreed tariff structure.  In principle the costs of rural water services may 
be drawn from such tariffs, from taxes (public funds) or from transfers (donor funds), or 
some mix of all three “T”s.  What appears increasingly evident is that there is a gap 
between revenues derived from tariffs, and the true costs of running sustainable services.  
This is addressed at the end of this report. 

One highly anomalous aspect of the management of rural water services over the last few 
decades has been the setting of tariffs or charges for the water supply service.  In rural 
water supply, as in no other area of life, the tariff is set according to custom, or according 
to what users say they are willing to pay (or it is capped by what the Commune decides is 
a maximum permissible level).  Tariffs are not reflective of an analysis of the true cost of 
supply.  It is therefore not surprising that services deteriorate over time as under-funding 
of recurrent costs takes effect. 

2.8 From	systems	and	services	to	national	planning	

Over the next 15 years and more, the Government of Madagascar wishes to achieve two 
broad goals in rural water services: (a) services for all (full coverage), and (b) sustainable 
services. 

In order to achieve both these goals, it is necessary to know (a) how much in total should 
be invested year by year, and (b) how those investments should best be split between 
capital investments (to increase coverage) and recurrent investments (to keep existing 
services working).  An imbalance towards the first of these will undermine sustainability 
and slow down the expansion of coverage.  An imbalance towards the second would also 
cause coverage to stagnate.  An optimum lies in achieving the right balance between 
capital and recurrent expenditures. 

Modelling of the interactions of capital and recurrent expenditures, technology mixes, 
management approaches, population and demographics can enable planners to make 
intelligent decisions using clear assumptions and evidence. 

The remainder of this report addresses these interlocking issues in greater detail. 
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3 The	costs	of	rural	water	services	
3.1 Introduction	

One of the most important contributions of the WASHCost project was a standardised 
framework for analysing the costs of water and sanitation services.  The framework 
developed by WASHCost identifies six distinct cost components (Box 2). 

Box 2 The WASHCost framework 

 

 
CapEx: capital investment includes both hardware and software costs of new 
infrastructure, as well as extensions to existing systems. 

OpEx: operation and minor maintenance expenditures include the direct costs of 
running a system and the routine frequent maintenance and repair tasks. 

CapManEx: these are the costs of large repairs and replacements which are relatively 
infrequent. 

ExpDS: this is the cost incurred by local Government in providing direct support to 
water users to help them better manage their services. 

ExpIDS: the expenditure on indirect support includes the costs incurred by 
Government in its major tasks of setting policy and strategic guidance, undertaking 
monitoring and follow-up actions. 

CoC: the cost of capital includes interest payments and dividends incurred by 
organisations investing in service provision. 
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In principle there are three ways of deriving the various cost components for water 
services provided using a particular water supply technology: 

• Analyse the costs actually incurred by service providers which are delivering a good 
standard of service which shows no sign of deteriorating over time.  This approach 
relies on being able to find such exemplary services, since in this case the actual 
expenditures would represent a close approximation to those which should be made 
by a well-performing service provider.  In many low-income countries, including 
Madagascar, under-investment in certain cost components renders this approach of 
limited value.  We need to know what should be spent on services of a good 
standard, not what is actually being spent on low standards of service. 

• The second option is to quantify from first principles the expenditures needed to 
deliver services of a good standard.  Such an approach involves identifying the 
specific actions and expenditures required in each cost category, together with their 
expected frequency.  This approach relies on making a number of assumptions about 
mean times between failure of various system components, but in the absence of 
detailed data for Madagascar, this can be a useful approach. 

• The third option is to use the WASHCost benchmark costs published in its Working 
Papers and other documentation.  If these are validated wherever possible using data 
and estimates from Madagascar, then this represents a good starting point. 

In this section, and the remainder of the report, a combination of all three approaches is 
used, but with the emphasis on the second and third.  Wherever actual costs are used, an 
attempt is made to assess whether these expenditures are adequate to provide 
sustainable services of a good standard. 

3.2 WASHCost	unit	of	analysis	and	cost	components	

The unit of analysis used by WASHCost is the water supply system.  Different 
technologies have different capital and recurrent costs (CapEx, OpEx and CapManEx).  It 
is usual for most attention to be focused on the capital cost (CapEx), while the OpEx and 
especially CapManEx costs are least well quantified. 

To a first approximation at least, the costs of direct and indirect support can be treated as 
independent of the water supply technology.  The nature of the direct support tasks vary 
according to the management model used, but the costs involved (staff, transport, 
equipment) are likely to be similar regardless of whether the local authority involved is 
supporting a community management entity (a water user committee or similar) or a 
private operator.  The same applies to indirect support (ExpIDS).   

Figure 4 illustrates schematically how the various cost components of a rural water service 
are distributed over time.  In the figure, no allowance is made for inflation of the OpEx, 
ExpDS and ExpIDS costs, nor of variations in interest rates which affect the cost of capital 
(CoC). 
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               CoC 

Figure 4 Time distribution of WASHCost components 

 
 

In the remainder of this section we will derive CapEx, OpEx and CapManEx costs for 
various rural water technologies, and estimate the necessary ExpDS and ExpIDS costs.  As 
the cost of capital is very specific to the financing arrangements made for different water 
supply investments, we will ignore this for the time being, noting simply that it may be 
significant in the case of loan-financed investments or investments made by private 
companies.  In those cases attempts will need to be made to quantify CoC. 

3.3 CapEx	

The capital costs of bringing new services to consumers are those which are most 
commonly quoted, and best understood.  Nevertheless, the wide variation3 in capex costs 
and a number inconsistencies in the way capex costs are reported make even this aspect 
somewhat problematic. 

Two recent (2013, 2014) design studies4 for rural water systems in Atsimo Andrefana 
Region derive capex costs for pumped (one solar, one diesel generator) piped systems 
designed to serve 6000-13000 persons ranging from Ar32000 to Ar54000 per person 
(USD9.9-16.8)5.  In both cases the capex costs are based on the design population after 

                                            
3 according to technology, size of system and geographical location 
4 Regional Directorate of Water Atsimo Andrefana / Experts – Solidaires (2014) Avant Projet Sommaire 
Alimentation en eau potable du fokontany d’Ambiky et du chef-lieu de la Commune Rurale 
d’Ambohimahavelona, Région Atsimo Andrefana, Madagascar, Janvier 2014; Experts – Solidaires (2013) 
Avant Projet Sommaire Adduction d’eau potable de la ville d’Ambahikily Commune Rurale d’Ambahikily 
District de Morombe Region Atsimo Andrefana, Juin 2013. 
5 All conversions in this section carried out using USD1.00 = Ar3218.  No adjustment for year. 
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15 years growth (ie not the current population).  The Ambahikily system includes a 150m 
deep borehole estimated to cost Ar62.1 million (USD19300).   

A recent publication of MinEAH6 refers in supporting documentation to a unit capital cost 
of a public tap of Ar30000 per person, so this is consistent with (albeit at the low end of) 
the reports just cited.  It also includes the cost of a protected well with handpump of Ar24 
million (USD7500) and a borehole with handpump of Ar45 million (USD14000).  These 
estimates for shallower structures than that proposed at Ambahikily also appear 
consistent.  Assuming 300 users per well or borehole, these estimates translate to 
between Ar80000 (USD25) and 150000 (USD47) per person. 

It is unusual for the capital costs of point water supply systems (wells or boreholes with 
handpumps) to be significantly higher than those of networked (piped) systems.  The 
WASHCost project found the opposite: in its ‘benchmark capital expenditure costs’ the 
following summaries are presented (Table 3): 

 

Table 3 WASHCost capital expenditure benchmark costs for rural water 
[Source WASHCost Working Paper 8, Table 46, p64] 

Cost component Primary formal water source in area of 
intervention 

Cost ranges (min-
max), USD2011 

Total capital 
expenditure (per 
person) 

Borehole and handpump 20-61 

Small schemes (serving less than 500 people) or 
medium schemes (serving 500-5000 people) 
including mechanised boreholes, single-town 
schemes, multi-town schemes, and mixed piped 
supply 

30-131 

Intermediate (5001-15000) or larger (more than 
15000 people) 

20-152 

 

Figure 5 presents a visual summary of the Madagascar and WASHCost data for rural 
water capex costs.  The capex costs of wells and boreholes with handpumps appear to be 
consistent between the WASHCost benchmarks and the limited amount of data from 
Madagascar presented here.  However the Madagascar data for piped systems are 
significantly lower than (less than half) the WASHCost benchmarks, and low by any 
standards. 

It is possible that the capex costs of piped systems in Madagascar are truly lower than 
those in Burkina Faso, Ghana, India and Mozambique (the countries from which the 
WASHCost benchmarks were derived).  For comparison, a ten-year old African 

                                            
6 Ministere de L’eau, de l’assainissement et de l’hygiene (2015) Cadre strategique d’investissement pour le 
secteur de l’eau, l’assainissement et l’hygiene a Madagascar : 2015-2030. 
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Development Bank report7 included capital cost estimates for rural water supply.  It 
estimated the costs of gravity piped systems and mechanised borehole (piped) systems at 
USD8 and USD24 per person, with wells and handpumps at USD30 and boreholes with 
handpumps at USD50.  Although the absolute values should be treated with caution, the 
relative magnitudes are consistent with the values reported earlier in this section.  The 
World Bank completion report on the PAEPAR project8 also provided consistent data: an 
average capex for boreholes with handpumps of USD36 per person and for gravity flow 
systems of USD19 per person. 

Figure 5 Summary of rural water capex data  
(USD per person, Madagascar data for 2013-2014, WASHCost benchmarks 2011) 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

In view of the consistency of the findings of the Madagascar capex estimates, and despite 
the disagreement with the WASHCost benchmark data; and allowing a small safety factor  
the capex estimates used in the rest of this report are taken as: 

Piped systems: USD20-30 per person (USD2.3-3.5 equivalent annual cost). 

Wells and boreholes with handpumps: USD30-50 per person USD3.5-5.9 EAC). 

                                            
7 AfDB (2005) Madagascar rural drinking water supply and sanitation programme appraisal report.  African 
Development Bank, November 2005. 
8 World Bank (2005) Implementation completion report for the rural water and sanitation pilot project.  
Report no. 34060, December 2005. 
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3.4 OpEx	

The two reports for Atsimo Andrefana Region provide estimates of the routine operation, 
repair and maintenance costs of piped systems.  The opex costs of the solar pumped 
piped systems at Ambohimahavelona and Ambiky were estimated as Ar1856 and Ar1963 
per person per year (average USD0.60) in year one, rising to Ar3174 and Ar2990 
(USD0.96) by year 7.  At Ambahikily, the opex costs for the diesel-electric pumped piped 
system were estimated as Ar7918 (USD2.46) per person in year one rising to Ar12962 
(USD4.03) by year 10. 

The Service Eau de la Commune Rurale Ambohimanambola9 provides treated surface 
water to a community of 6464 persons.  The total number of house connections is 154 
and the number of public taps is 15.  The tariff covers operation and maintenance (opex) 
costs, but not capmanex, and amounts to Ar3,000,000 per month.  If calculated according 
to the entire population, the opex cost is thus Ar5570 per person per year (USD1.73).  If 
calculated according to the design numbers served per public tap (150) and the number 
of house connections (using a household size of 6), this figure would rise to Ar11342 
(USD3.52) 

For point sources (wells and boreholes) equipped with handpumps a thorough study was 
carried out in 2004 by Raj Kumar Daw10, but the cost data and analyses presented in the 
report can no longer be considered sufficiently up to date.   However the author did note 
in his analysis of the maintenance arrangements for 150 India Mark II handpumps in the 
south by AAEPA, only 9% of the total costs of a very successful maintenance system was 
spent on spare parts.  The remainder went on management costs and site visits to 
monitor performance or undertake repairs. 

The WASHCost project11 presented benchmark opex costs for borehole / handpump 
systems and piped systems of USD0.5-1.0 and USD0.5-5.0 per person per year 
respectively.  Given the difficulties of accessing spare parts and repair skills in 
Madagascar, the upper end of the given ranges would be appropriate for both broad 
categories of system.  Exceptions could be made where there is a high density of wells or 
boreholes, or a majority of solar-pumped, non-treated systems. 

3.5 CapManEx	

Very few budgets of rural water systems allow for any significant element of capital 
maintenance.  This was one of the important issues which was highlighted by the 
WASHCost project.  The relatively infrequent but large repairs and replacements which 
constitute capmanex should be expected, planned for and budgeted for. 

                                            
9 See link from p11 of La tarification des services d’eau potable, Compte-rendu de la 14ème rencontre 
d’échanges du réseau Ran’Eau, Jeudi 8 Octobre 2015 – Vendredi 9 Octobre 2015 Manakara 
http://www.pseau.org/outils/ouvrages/cite_ps_eau_compte_rendu_de_l_atelier_ran_eau_tarification_des_se
rvices_d_eau_potable_manakara_8_9_octobre_2015_2015.pdf  
10 Daw R J (2004) Manually operated pumps for drinking water supply in Madagascar: an overview.  
UNICEF / RWSN /Skat Foundation, July 2004 
11 Working Paper 8 Table 45 p63. 
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In the Madagascar documentation examined, it is only the two design studies for Atsimo 
Andrefana Region which have already been referred to which provide any partial 
estimates of capmanex costs. 

In these reports, the system designed for Ambohimahavelona allows for replacement of 
the submersible electric pump every 6 years through a gradually rising sum set aside for 
this purpose; and for future provision to replace the power plant.  No allowance is made 
for replacement of engineering structures including source works, reservoirs, pipelines 
and distribution points.  In the Ambahikily study a similar approach is taken, although it is 
explicitly acknowledged that components such as the borehole, generator house, pipe 
network, water kiosks and water tower all have design lives of 20 years or less (and 
therefore their repair or replacement should be budgeted for). 

The WASHCost project proposed benchmark capital maintenance expenditures of 
USD1.5-2.0 per person per year for borehole and handpump systems, and USD1.5-7.0 for 
piped schemes12.  In the absence of alternative estimates, these can be adopted for the 
time being. 

3.6 ExpDS	

“Direct support refers to the back-up services that are critical to keeping services running, 
including monitoring, training and technical support. Expenditure on district (or 
equivalent) teams to provide support to communities and service providers comes under 
this heading.”13   

The reality at the present time is that Madagascar’s Communes (which have the mandate 
to fulfill this role) are generally so poorly resourced that they are unable to provide 
significant direct support to communities managing their own systems, or to service 
providers which manage services on behalf of Government and consumers.  It would 
therefore not be a useful approach to attempt to quantify actual expenditure on direct 
support, since this is certainly inadequate.  Instead an attempt could be made to estimate 
the required costs of running an effective direct support service at Commune level. 

On the assumption that each Commune14 requires one qualified water technician (level 
OP1A 3B15), a small office and secretarial support, a budget for tools and equipment, and 
vehicle running costs to permit 2500km of travel per calendar month, this would amount 
to approximately USD15200 per year16.  Transport represents by far the largest 
component of this estimated cost, so operating multi-Commune support services would 
not bring about significant cost savings.  There are about 1619 rural Communes in 

                                            
12 WASHCost Working Paper 8 Table 45 p63. 
13 Working Paper 8 pXI. 
14 On average each Commune in Madagascar covers a land area of 346km2 and each rural Commune is 
home to 9574 persons. 
15 For terminology and minimum salary levels see http://www.wageindicator.org/main/salary/minimum-
wage/madagascar  
16 Annual estimates (USD): salary 600, office overheads 600, equipment 500, transport 13500; total 15200. 
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Madagascar and a present rural population of 15.5 million, so this translates to a direct 
support cost of about USD1.6 per person per year. 

The WASHCost project proposed benchmark direct support costs of USD1.0-3.0 per 
person per year for both borehole and handpump systems and the same for piped 
schemes17.  In the absence of better estimates, and given the consistency with the 
estimate just presented, these can be adopted for the time being. 

3.7 ExpIDS	

There are no current estimates of the costs of indirect support for rural water services in 
Madagascar.  Consequently a similar approach to that just taken to estimate direct 
support costs can be used as a first approximation. 

Indirect support covers the activities of national Government and the Regional 
Directorates which are necessary to direct the rural water sector in Madagascar.  The 
activities of policy formulation, strategic direction, setting guidelines, monitoring, 
regulating and supporting the sector require adequately staffed and resourced offices.  
The main cost components therefore include: salaries of professional staff, office 
overheads, vehicle running costs, field allowances, equipment and software costs. 

If reasonable assumptions are made about staffing levels, vehicle transport costs and the 
other sub-components just listed, estimates can be made of the costs of running the rural 
water department of the national Ministry and similarly enabling the 22 Regional 
Directorates to function.  A total of about USD250,000 per year or USD0.16 per head of 
rural population would enable a basic indirect support service to function. 

3.8 Synthesis	

The post-construction costs of rural water services generally significantly exceed the 
capital investment costs.  In the case of piped systems, the capital costs amount to less 
than 25% of the total costs of the service; while in the case of wells and boreholes with 
handpumps the capital investment might reach about 50% of the total cost.  The fact that 
certain post-construction cost components (especially capital maintenance and direct 
support) are routinely neglected will contribute to the premature failure of services and 
the corresponding wasted capital investments. 

Figure 6 illustrates these points using the data presented above.  Note that in the figure 
the percentages refer to different totals; the absolute figures are set out in Table 4. 

Table 4 WASHCost components for rural water systems  
(USD per person per year) 

 Piped systems Wells and boreholes with handpumps 
Capex 2.9 4.7 
Opex 2.8 0.8 
Capmanex 4.3 1.8 
ExpDS 2.0 2.0 
ExpIDS 0.16 0.16 
Total 12.1 9.4 

                                            
17 Working Paper 8 Table 45 p63. 
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Figure 6 Preliminary analysis of rural water service costs in Madagascar 

 

 

 

The cost estimates set out in this section of the report are used further in the modelling 
presented in section 6.  But before that we digress to consider the relationship between 
rural water service management models and contexts. 
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4 Management	of	rural	water	services	
4.1 The	RAN’EAU	Report	

Two meetings of the RAN’EAU network in Madagascar (in 2009 and 2010) led to the 
publication of a valuable summary of principles, models and experiences of rural water 
service management in 201118. 

The RAN’EAU document explains the roles of the Communes, of the regulatory agency 
(SOREA – not in existence at the time of the RAN’EAU report, and still not in place at the 
date of the present report) and of delegated managers.  It points out that the Code de 
l’Eau favours the contracting out of water service management to a third party (separate 
from the Commune and from the water users). 

The RAN’EAU document describes three types of delegated management arrangement 
(Box 3).  The range of contractual arrangements reflects different degrees of risk-transfer 
from the Commune to the delegated service manager.  In a Management Contract the 
main task of the manager is the technical operation of the system.  In a Lease Contract, 
the manager assumes both technical and some commercial risks.  In a Concession, the 
manager takes on all risks, and the responsibility for investments in system extension, 
renewal or replacement. 

4.2 Alternative	management	arrangements	

The alternatives to contracting out, using the provisions with the Code de l’Eau19, include: 

• Community management based on voluntary participation, 
• Direct management by the Commune. 

The first of these is increasingly discredited, not only in Madagascar, but throughout the 
developing world.  It commonly leads to deterioration in performance as willingness to 
volunteer declines, physical infrastructure wears out, revenues prove insufficient for 
repairs, and conflicts and / or apathy increase.  The second is unusual, as technical and 
managerial capacity at Commune level, and financial and other resources, are very 
limited.  Furthermore, it is not a model which is approved by the Code de l’Eau. 

There are however some examples of initiatives to strengthen community management 
arrangements, while at the same time developing capacity of the Commune, so leading 
to the arrangement which has been dubbed “community management plus”20 or 
“professionalised community management”21.   A number of examples of such supported 
/ professionalised and enhanced community management arrangements are described in   

                                            
18 CITE / Gret/ Ps-Eau (2011) Retour d’experiences sur les modes de gestion de services d’eau potable à 
Madagascar.  
19 The Code is being revised at the time of this report. 
20 Baumann E (2006) Do operation and maintenance pay?  Waterlines 25, 1, 10-12. 
21 For example in the case of PROTOS in Madagascar (see RAN’EAU Report, pp20-21). 
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Box 3 Three broad types of delegated management arrangement for rural water 
services 

A Management Contract (contract duration less than 10 years) is used when a public authority 
delegates to a third party the management of a drinking water public service or a sanitation 
public service. This assignment will be in exchange for a share in the profits. The manager will 
conduct technical and commercial activities required to run the service. The public authority takes 
all technical and commercial risks linked to this investment. The public authority is also 
responsible for finding funds when the water supply system needs to be extended  or to be 
replaced. 

[Gérance : contrat de délégation de gestion d’un service public d’eau potable ou d’assainissement par 
lequel un maître d’ouvrage charge un tiers, contre rémunération, de la réalisation des activités techniques 
et commerciales nécessaires au bon fonctionnement de ce service. Le maître d’ouvrage assume tous les 
risques techniques et commerciaux inhérents à ces activités, y compris la responsabilité et le financement 
des investissements de renouvellement et d’extension du réseau.] 

A Leasing Contract (contract duration less than 15 years) is used when the public authority 
assigns a third party manager - at the third party’s own expenses and risks– the management of 
drinking water or sanitation public service. The public authority assigns to this third party the 
operation of the water supply service, the maintenance of the water facilities and partial or 
complete responsibility for investments in system renewal. 

[Affermage : contrat de délégation de service public par lequel le maître d’ouvrage confie à un tiers la 
gestion - à ses frais, risques et périls - du service public de l’eau potable ou de l’assainissement. Le maître 
d’ouvrage charge ce tiers de l’exploitation du service, de la maintenance des installations d’eau et de la 
responsabilité de tout ou partie des investissements de renouvellement.] 

Concessions (contract duration less than 30 years) are used when a public authority assigns a third 
party to manage the public drinking water service, at his own expenses and at his own risks. The 
public authority assigns this third party to run the public service. The selected manager must also 
maintain the water supply system. The manager also invests with his own funds to extend, to 
renew, or to build new water supply systems. 

[Concession : contrat de délégation de service public par lequel un maître d’ouvrage confie à un tiers le 
mandat de gérer le service public de l’eau potable ou de l’assainissement à ses frais, risques et périls. Le 
maître d’ouvrage charge ce tiers de l’exploitation du service, de la maintenance des installations d’eau, et 
de la totalité des investissements de construction, de renouvellement et d’extension du réseau.] 

 

section 3 of the RAN’EAU Report.  The report sees them as transitional in nature between 
existing voluntary (unsupported) community management arrangements and future 
delegated management involving a private operator. 

4.3 Obstacles	to	delegated	management	

The main obstacles to delegated management are well-known.  In particular, 

• The limited number of private enterprises which are available, willing and able to 
undertake rural water service management; 

• The limited ability and willingness of water consumers to pay for household 
connections in the case of piped systems, or indeed for the full life-cycle costs of the 
service, regardless of the technology. 
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A third major obstacle exists in the limited technical and managerial capacity at 
Commune level.  This constrains the ability of the Commune to undertake its 
responsibility as the mandated governing authority (maître d’ouvrages).  Any public-
private partnership or contractual relationship requires equal competence on both sides, 
otherwise there is a significant risk that one party dominates the relationship, to the 
detriment of the service provided. 

It is important to point out that the limited capacity at Commune level acts as an obstacle 
to effective water service provision, regardless of the management model adopted.  
Unless and until capacity is developed and adequate resources are provided at this level 
it is likely that many water supply services will deteriorate and fail.  This highlights the 
importance of the WASH human resource capacity assessment (see Table 4b of the 
“Sustainable WASH Services and an Effective WASH Sector in Madagascar” Report) 

4.4 Are	some	management	models	better	than	others?	

The effectiveness of a given management model can only be judged empirically, by the 
degree to which it facilitates performance of a certain standard.  Monitoring in relation to 
defined performance indicators is more common in urban water services than rural water 
supply, but similar considerations apply22.   

A more pertinent question therefore is “are certain management models better suited to 
certain technologies, contexts or other aspects of the water supply system or user 
population?” 

In determining which management model might best fit a particular situation, a few 
generalisations can be made:  

Regardless of the management model, 

• all life cycle costs must be estimated and their source (tariffs, taxes or transfers) 
identified; 

• the skills, organisational processes and resources needed by the water users and all 
other stakeholders must be adequate for the roles and responsibilities they have to 
fulfill.  This may require significant capacity development effort on the part of external 
players; 

• a significant period of external support may be required to fully establish the chosen 
management arrangements; 

• any special measures required to ensure that water services are available to all (ie that 
they are inclusive and equitable) need to be spelled out. 

In fitting a management model to a particular situation, 

• if a private operator is to be involved, there must be a reasonable profit available, and 
the risks involved in realizing this profit should be small.  This will generally require a 
minimum scale of operation (number of connections or number of water points in a 

                                            
22 For example, a recent UNICEF report “Study into relative effectiveness of public private partnership (PPP) 
arrangements for rural water supply” (Balfour, N, November 2015) proposes 17 such performance 
indicators.  
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relatively small geographical area) and a certain level of disposable cash income (and 
the willingness to spend it) on the part of the consumers.  It is not possible to provide 
general values for these variables, but part of the planning process for new systems 
must include modeling of the financial viability of the system.  

• Even in the case of management by non-profit entities (community / Commune / 
NGO), the revenues must cover the operating costs of those organisations (in addition 
to system operation and maintenance costs). 

• Discussion with water users and other stakeholders and modeling at the level of the 
system can indicate which management models may be feasible (and rule out some 
options).  However, it is important that the ultimate decision as to which management 
model to adopt is arrived at by open and informed negotiation between the water 
users, the Commune and any prospective private operators and non-profit entities.   

The recent study of PPPs in rural water in Rwanda, Burundi and Kenya (Balfour, 2015) 
highlighted a number of key points: 

• The motivation and commitment of key individuals is an important factor determining 
performance. 

• The condition of the infrastructure prior to take-over by a private operator is an 
important determinant of subsequent performance.  This applies not only to the 
physical condition, but the quality of the design of the system.  A system which is 
either poorly designed (and so incapable of meeting the users’ needs) or poorly 
constructed or in a bad state of repair (and so difficult to manage too) does not lend 
itself to effective performance. 

• Management of a ‘portfolio’ of systems, mixing profitable with less profitable systems 
can work, if the conditions permit. 

• Performance data do not fully support stakeholder perceptions of the benefits of 
public-private partnerships. 

• Pro-poor tariffs may undermine operator profitability. 
• It is not clear that private operator schemes perform consistently much better than 

community-managed schemes, and part of the reason for this may be that they 
(private operator schemes) are relatively young. 

• Serious efforts to develop capacity, mentor, coach and encourage learning are crucial, 
regardless of the management model adopted.  
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5 Investments,	coverage	and	service	performance	
5.1 Introduction	

A simple model relating investment to rural water coverage has been assembled to 
accompany this report.  The model can be applied at any scale of administrative unit, 
including Commune, Region or at national scale.  In the following description it is applied 
at national scale.  The model is in the form of a spreadsheet which the user can 
manipulate to explore the implications of different assumptions and scenarios. 

The model makes assumptions about the following: 

Technology 

• The types of technologies which serve rural people. 
• The mix of technologies, now and in the future. 
• The present capital cost per person of different technologies. 
• The design populations served per technology. 
• The required operation and maintenance (opex and capmanex) costs to keep the 

service working well. 
• The actual level of investment in operation and maintenance (opex and capmanex). 

General assumptions 

• The rural water supply coverage in the base year. 
• The rural population in the base year, and its growth rate. 
• The proportion of those served using the identified technologies in the base year. 
• The level of capital investment in the base year, and its growth rate. 
• The inflation rate. 

Sustainability assumptions  

A certain proportion of all water points will fall out of service each year.  This proportion 
varies from zero, if the full required operation and maintenance (opex and capmanex) 
expenditures are made, to a user-specified maximum proportion (taken by default as 5%, 
based on experience elsewhere in low-income countries). 

5.2 How	to	use	the	model	

Before doing anything else, it is strongly recommended that the user saves a copy of the 
spreadsheet as a backup in case of inadvertent modification of formulae or deletion.  A 
backup version should be maintained safe at all times. 

The model has a simple structure, consisting of two ‘tabs’ in the spreadsheet software 
Excel.  One tab is named “assumptions” and the other “calculations”. 

Step 1 

Open the assumptions tab.  The first block appears as shown in Table 5 below.  All values 
in the table may be edited.  If you change any values, save the spreadsheet afterwards. 
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Table 5 Financial model: water point technology table 
In	this	table	up	to	5	water	technologies	can	be	identified	and	elaborated.		Unless	otherwise	specified,	2015	
is	the	base	year.	
Notes	(by	column)	
1. Two options are included in the table (T1 and T2).  Others may be added, and the data for T1 and T2 

may be edited. 
• The capex figures included are USD2015 calculated from direct conversion of Ariary at 

USD1.00=Ar3218. 
• These are Government of Madagascar design figures. 
• This is the model user's estimate of the relative proportions of investments in each technology.  The 

values in this column must sum to 1.00. 
• The model user's specification of the relative proportions of capital investments in each technology in 

the future.  The values must sum to 1.00. 
• The recurrent costs (excluding direct and indirect support) of operation, maintenance and repairs. 
• You should estimate the present (base year) contributions to the direct costs of operation, maintenance 

and repairs. 

 

(1)  (2) (3) (4) (5) (6) (7) 
Technology Capex 

USD 
per 

person 

Each 
waterpoint 

serves 
number of 

persons 

Proportion of 
capital invest- 
ments on this 
technology in 

base year 

Proportion of 
capital invest-
ments on this 
technology in 

2050 

Required opex 
+ capmanex in 
base year USD 
per person per 

year 

Actual opex + 
capmanex in 

base year USD 
per person per 

year 

T1 wells 
and 
boreholes 
with 
handpumps 

40 300 0.50 0.25 2.60 1.30 

T2 public 
tapstands 
in piped 
systems 

25 150 0.50 0.75 7.10 3.55 

T3             
T4             
T5             

       
  

Check sum 1.00 1.00 
  

	

Step 2 

Scroll down the assumptions task to the table of general assumptions (reproduced here 
as Table 6).  Once again, all values here can be altered by the model user.  The inflation 
rate (7.5%) is an average rate for the year 201523, although prior to that year, the rate had 
exceeded 20% for short periods.  The key inputs here are the annual capital investment 
and its rate of increase.  Both are the subject of scenario modelling described below. 

                                            
23 http://www.tradingeconomics.com/madagascar/inflation-cpi  
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Table 6 General model assumptions 
Item	 		 		 Notes	 		 Value	 Units	
Base	year	 		 		 Assumed	year	zero	 2015	 year	
Coverage	in	base	year	 		 From	JMP	 35%	 %	
Rural	population	in	base	year	 		 UN	data	 15.5	 million	
%	of	served	population	using	T1	in	base	year	 Assumption	 50%	 %	
%	of	served	population	using	T2	in	base	year	 Assumption	 50%	 %	
%	of	served	population	using	T3	in	base	year	 Assumption	 		 %	
%	of	served	population	using	T4	in	base	year	 Assumption	 		 %	
%	of	served	population	using	T5	in	base	year	 Assumption	 		 %	
Rural	population	growth	rate	 		 UN	data	 2%	 %	pa	
Capital	investment	in	base	year	 		 Estimate	of	on-budget	and	off-budget	spending	 	12,000,000		 USD	
Capital	investment	annual	rate	of	increase	 Increase	in	capital	expenditure	per	annum	 10.0%	 %	pa	
Inflation	rate	 		 		 inflation	rate	on	cost	of	water	points	 7.5%	 %	pa	
	 	 	 	 	

	 	Note	the	shaded	rows	must	sum	to	100%	 	 Check	sum	 100%	
	

 

Step 3 

Scroll down the Assumptions tab and examine the simple sub-model of functionality 
which is described.  If you have reason to think that waterpoints will fall out of service at a 
greater or lesser rate than 5% per year in the absence of repairs and maintenance, then 
change the highlighted figure (see Table 7 below). 

 

Table 7 Entry of maximum failure rate of waterpoints 
The	assumed	slope	of	the	red	line	in	the	diagram	(for	zero	investment	in	
opex	+	capmanex)	is	 5%	 (You	may	alter	this	value)	

 

Step 4 

Now move to the “Calculations” tab.  Here you may see the key results and graphics 
derived from the combination of assumptions entered (or left unaltered) in steps 1-3.  
Now is the time to explore various scenarios (combinations of assumptions).  Some 
examples are described in the following section. 

5.3 Model	results	–	scenario	descriptions	

Even with the relatively small number of variables in this model, numerous combinations 
are possible.  The most useful way forward is to fix certain variables and explore the 
implications of changing sets of others.  For brevity, three scenarios are described here 
(Table 8), with a variant of the third added later. 

Scenario 1 is extremely optimistic.  It requires a step-change in recurrent investment in 
operation and maintenance, and capital expenditures rising at nearly 20% per year.  It is 
not considered to be a realistic scenario, but it is included in order to show what would 
be needed to reach the SDG target. 
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Table 8 Model scenario descriptions 

Scenario Description Key variable settings 
No. 1 SDG Achievement The full required levels of 

investment in operation and 
maintenance (opex + capmanex) 
are being made, and capital 
expenditure is rising very quickly 
from its estimated level of 
USD12m in 2015. 

Actual opex + capmanex is 
equal to the levels shown as 
required in the assumptions 
tab. 
Capex is rising at 19% per 
year. 

No. 2 Business as Usual Investment in opex + capmanex 
is low and capex is rising at a 
slower rate than inflation. 

Actual opex + capmanex is 
less than 20% of required 
investment. 
The rate of increase of capex 
is 5% (or less). 

No. 3 Encouraging 
Progress 

Investment in opex + capmanex 
is rising, and capex is rising at a 
higher rate than inflation. 

Actual opex + capmanex is 
50% of that required. 
Capex is rising at 10% per 
year. 

 

Scenario 2 is a pessimistic assumption, but one which most closely resembles the present 
state of affairs (hence the name: business-as-usual).   

Scenario 3 represents a middle way, in which encouraging progress in both capital and 
recurrent investments is visible. 

5.4 Model	results	–	scenario	1	“SDG	achievement”	

In this highly optimistic scenario full coverage is reached by 2030 (Figure 7) and none of 
the past or future investments in rural water services are wasted, since the full operation 
and maintenance costs are covered. 

Figure 7 Rural water coverage under scenario 1 
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5.5 Model	results	–	scenario	2	“business	as	usual”	

In this scenario, rural water supply coverage rises slightly until about 2020, then it starts to 
fall, reaching 32% by 2030 (Figure 8).  There is inadequate capital investment (which fails 
to keep pace with population growth and inflation).  Insufficient investment in operation 
and maintenance results in increasing loss of service, and a cumulative wasted investment 
between 2015 and 2030 of around USD244 million (64% of the total investments made in 
the same period, Figure 9). 

Figure 8 Rural water coverage under scenario 2 

 
 

Figure 9 Wasted investments under scenario 2 
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5.6 Model	results	–	scenario	3	“encouraging	progress”	

Capital investments in new services and recurrent expenditure on existing systems are 
both rising, although not to a level sufficient to meet the MDG target.  However, by 2030, 
coverage has reached 48% (Figure 9).  The cumulative wasted investment between 2015 
and 2030 as a consequence of inadequate funding of recurrent costs is USD190 million 
(25% of total expenditure in the same period). 

Figure 9 Rural water coverage under scenario 3 

 
 

To indicate the effect of further modifying the key investment variables, an additional 
scenario (3a) is run.  Compared to scenario 3, the annual rate of growth of capital 
investment is changed from 10% to 12%, and the proportion of recurrent costs rises from 
50% to 75% for both technologies.  The result in terms of coverage is shown in Figure 10.  
Full coverage is reached a little before 2050. 

Figure 10 Rural water coverage under scenario 3a 
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5.7 Model	results	–	a	note	of	caution	

A model is a simplification of reality.  It simplifies the real world in two ways: first, the 
concepts on which it is built and the consequent model structure are approximations to or 
idealisations of the real world.  In this model for example, a single inflation rate is used for 
the entire modelled period; it is assumed that a fixed proportion of waterpoints fall out of 
service annually as a linear function of the amount spent on operation and maintenance; 
and so on.  Second, the values of the model variables are assumed – for instance the 
inflation rate, the population growth rate, the rate of increase in capital expenditure. 

Although caveats such as these should lead us to be cautious in the use of the model 
outputs, it is believed that they indicate the general picture in rural water services in 
Madagascar, at least in qualitative terms.  If so, then the following conclusions apply: 

• If present annual rates of capital expenditure are as assumed (between USD10m and 
USD15m), and present levels of investment in operation and maintenance are as low 
as thought (in the order of 20% of the required expenditures), then Madagascar’s rural 
water sector is highly unlikely to reach full coverage in the first half of the 21st century 
(if ever). 

• Significant increases in both capital and recurrent investments are needed in order to 
make progress towards the SDG target and to maintain levels of coverage achieved.  
This is explored further in the remaining sections of this report. 

6 Next	steps	
6.1 Synthesis	

This report has attempted to highlight the true costs of rural water services.  Achievement 
of the SDG target of sustainable services for all by 2030 would require an approximately 
5-fold increase in total spending on rural water by 2050, and about half of that 
expenditure would need to be devoted to the operation, maintenance and repairs (opex 
and capmanex) of existing systems24. 

Scenarios (3, 3a and variants) which lie between the extreme optimism of reaching the 
SDG target, and the grossly under-funded scenario 2 (business as usual) would see slow 
but steady progress towards full coverage.  Nevertheless, considerable sums of money 
would continue to be wasted unless adequate spending on operation and maintenance 
can be achieved. 

6.2 Responding	to	the	challenge	

The Government of Madagascar and its development partners face three important 
strategic challenges, all of which are found to a greater or lesser extent not only in 
Madagascar but elsewhere in the developing world: 

1. How to increase total annual expenditure in the rural water sector by a factor of at 
least five, and to significantly increase (approximately double) the proportion of this 

                                            
24 Model results suggest that 2025 expenditures under scenario 2 (business as usual) will be about USD26m 
per year, of which 25% is spent on opex and capmanex.  Scenario 1 (SDG achievement) would see about 
USD135m per year total expenditure by 2025, of which half is devoted to opex and capmanex. 
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expenditure which is devoted to operation, maintenance and repairs (opex and 
capmanex).   

2. How to increase the absorptive capacity of the rural water sector (public sector and 
non-State actors) to effectively spend significantly increased budgets. 

3. How to fill the gap in recurrent financing between the low tariffs which consumers are 
willing and able to pay and which Communes are willing to agree to, and the 
necessary expenditures in order to maintain water systems at a high level of 
performance. 

In order to overcome the first of these challenges, the sector must advocate strongly for 
increased budget allocations and development assistance, showing clearly how additional 
funding will lead to demonstrably better services for more people.  In future it is likely 
that public funding will be increasingly conditional on performance and progress towards 
defined targets.  The implications of this are clear. 

The second challenge requires a sector-wide human resources and capacity needs 
assessment, followed by large-scale capacity development efforts.  The concurrent 
development of human and organisational capacity with the provision of steadily 
increasing financial resources can enable sector capacity to grow.   

The third challenge is the most difficult.  It requires Government to recognise that a gap 
exists between the required expenditure to keep services working, and the tariffs that 
consumers are willing and able to pay.  Meeting this shortfall will not be possible using 
external transfers (donor funding) unless a major policy shift takes place, and therefore 
the gap can only be filled by Government funding25.  It is time that the on-going post-
construction functioning of rural water services comes to be seen as a vital public service, 
no different in principle from health and education services, and the services provided by 
road and energy infrastructure – all subsidised to a greater or lesser degree by the public 
purse. 

 

 

 

	

	

	

 	

                                            
25 The three “T”s – tariffs, taxes and transfers – represent the only funding options.  Tariffs are insufficient.  
Transfers are highly unlikely to be used for this purpose.  That only leaves the option of Government 
budgets (taxes) 
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Annex	A	Terms	of	Reference	

Title of Consultancy Sustainable Delivery Strategy and SWAP Approach. 

Purpose To advance four of the recommendations of the WASH Sector 
Development Task Force produced during the initial contract. This 
additional work is related to “Analytical frameworks and reality checks 
in support of WASH sector development” 

Consultancy Classification 
Level 

 

Location Home based with missions in Antananarivo - Madagascar 

Duration Four months 

Start Date 16th September 2015 

Funding Source (WBS,  Grant 
and GL Code) 

WBS: 2670/A0/06/200/101/007 

Grant : SC130518 

Background	

The development of a Sustainable Service Development Strategy has been completed 
and the draft report accepted. It recommends a set of actions which are designed to lead 
the Madagascar WASH sector into a new era, where enhanced sector leadership, 
alongside much improved coordination and harmonisation, attract more and better 
finance for the sector, and lead towards a period of massively increased and sustained 
service delivery across the country. 

Justification	

The expectation is that the major sector agencies will contribute to the achievement of 
the goals through support for the actions set out. UNICEF is supporting four of them, and 
is asking its existing contracted consultants to undertake the work as the budget 
extensions required lie within the stipulated limits set by the organisation. 

Specific	Tasks	

The four short term actions required here are summarised below and detailed in the 
following text.  These tasks all focus on rural water services, but similar principles apply to 
sanitation, and it is anticipated that subsequent work can apply similar approaches to 
sanitation too. 
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Item Summary Deliverable 

WASHCost analysis Analysis of the cost breakdown of 
rural water service provision. 

A simple analytical framework and likely 
magnitude of the cost components of rural 
water services. 

Financial modelling Modelling of the interaction of 
expenditures, population growth and 
service coverage, as a basis for 
sector planning. 

A model framework with realistic input data 
and projected budget requirements to meet 
national post-2015 targets for rural water 
services. 

O&M model study An analysis of the range of rural 
water service management models in 
relation to community / user context.  

Preliminary guidelines for rural water 
services on appropriate management 
models matched to context. 

WASH sector 
diagnostics  

Implementation of a bi-annual 
analysis of WASH service 
sustainability. 

Clear recommendations for sector 
strengthening in relation to sustainability. 

WASH Cost study. It is increasingly understood that the capital cost of rural water supply 
infrastructure only represents part of the full cost of service provision. It is vital that the 
WASH sector can go to funders with confidence that the complete cost of service 
provision, and the consequent funding gap, are understood. These complete costs are 
not yet known for the Madagascar context and should be built up through a WASH Cost 
study and then updated continuously.  This task will establish the framework and 
definitions to be used in such a cost analysis, and provide likely ball-park magnitudes for 
the various cost elements.  It will provide the basis for more detailed subsequent 
collection of data on rural water service costs. 

Sector financial modelling.  It is readily possible, using realistic assumptions about unit 
costs and other relevant factors, to build a financing model for the Madagascar WASH 
sector, which takes account of population growth and which models rural water supply 
coverage over time.  This can assist in future investment planning, especially as better 
WASHCost data emerges.  The task here will be to build a simple and user-friendly model 
which can allow exploration of the interactions between investment, population growth 
and coverage, in the context of realistic assumptions about unit costs and other key 
parameters.  

Management model review. The rural water supply sub sector is characterised, as is the 
case in so many other countries, by a community management model which has evolved 
largely through the lack of a suitable alternative; and has regressed into a position where 
communities are largely unsupported once water supply infrastructure has been provided. 
Many see the private sector as an alternative, whereby through area franchise or other 
methods, the local private sector takes on responsibility for ensuring on-going service 
provision, in return for payment by users.  While there are many attractions to this general 
principle, it is vital that the benefits obtained and lessons learned though community 
engagement and management are not lost, and that management models are matched 
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to context.  It is apparent that the most appropriate management model in any given 
situation is the one which is best matched to the local user context and the wider 
institutional context.  This task will set out preliminary definitions of these contexts and 
management models, and provide guidance on how the latter can be matched to the 
former. 

WASH sustainability review. The Ministry of Water (as it was then) oversaw the first 
sector sustainability check in late 2013, funded by UNICEF with assistance from WaterAid, 
and mentioned previously in this report. This should be a feature of the WASH sector, 
carried out biannually. At the recent Sustainability Forum, representatives from the Global 
Sanitation Fund signalled their desire to assist with funding and management of this 
review, a development which would be most welcome, helping to achieve still greater 
sector coverage and legitimacy. 

The work here is to oversee the DREAH and UNICEF team carrying out the  second 
Sustainability Check, drawing in the co-operation of other sector actors like WaterAid and 
the GSF if appropriate and helpful. 

Expected	Deliverables	

1. A framework (based on WASHCost principles), set of definitions and likely cost 
breakdown for rural water services. 

2. A model which allows the user to explore the interactions of capital and recurrent 
expenditure and coverage, against the background of rising population. 

3. Definitions of contexts and management models for rural water services, and guidance 
on the matching of model to context. 

4. Completed survey of service delivery status in rural regions.  

Reporting	

• Once a month email to the Chief of WASH setting out progress against deliverables, 
and any challenges encountered or expected. 

• One report at the end of the work, setting out the full details of the work conducted, 
and its outputs, plus any necessary software. 

• Attendance at an end of projects seminar in Antananarivo for discussion and 
handover. 

Expected	background	(Qualifications	&	Experience)	

This work is to be conducted by Professor Richard Carter and Peter Ryan as they are the 
only consultants having the combined international knowledge and national experience 
to carry out the assignment in the required timescale, and within cost limitations. 

 

 


