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Figure 2.11: Fluoride concentrations in groundwater across Ethiopia 

 
 

Figure 2.12: The location of functioning water sources in Alaba woreda 

 

With 1.5 km radius buffer around each water source, illustrating the areas of the woreda which are more than 1.5 km from 
a working source. 
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2.3.5 Monitoring 
Mapping also supports monitoring and evaluation (M&E) within WASH. Maps are well suited to 
illustrate spatial change over time.  Monitoring implies that data is collected repeatedly and 
differences are compared over a period of time (this is what makes monitoring different from 
analysis, as discussed above).  Maps are frequently used like this for displaying physical data – for 
example, changes in rainfall from season to season in Ethiopia (Figure 2.13).  Maps are an excellent 
way of communicating and summarising these sorts of data, since other methods, such as tables, 
would rapidly accumulate too much text, and be difficult to decipher.  Socio-economic monitoring 
data, for example poverty indicators, are also beginning to be displayed and communicated more 
frequently using maps.  

Figure 2.13: Average rainfall across Ethiopia in selected months 

 

In an example from RiPPLE, preliminary maps illustrating variations in financial data between woredas 
were developed. Some examples are shown in Figure 2.14. These maps are based on information on 
water sector budgets collected by the RiPPLE Finance team from Bureau of Finance and Economic 
Development (BoFED) and Bureau of Water, Energy Resources and Mining Development 
(BoWERMD) for Benishangul-Gumuz region. The team analysed the variance in capital and recurrent 
water sector budget, and the underspend rate, for each of four woredas in the region over the most 
recent Ethiopian financial years. The maps clearly illustrate not only the large discrepancy in budget 
between the study woredas for the year shown, but also the changing variations in underspend rate 
among the woredas. By displaying this information on maps instead of in tables or on charts, the 
pattern of variance between different woredas is easier to see and to communicate to stakeholders.  
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Figure 2.14: The per capita water sector budget and the underspend (variance rate) in that budget 
in three woredas in Benishangul-Gumuz for Ethiopian Financial Years 1995-1999. 
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3 Practical challenges to WASH mapping in Ethiopia 

 
Despite the obvious benefits of using maps within the WASH sector, maps are not widely used in 
Ethiopia.  Perhaps the main reason for this is a lack of clarity about how maps can be of assistance, 
what type of map is fit for purpose, and the process of gathering information to develop maps.  We 
hope that the framework developed in the previous chapter helps to bring clarity about when maps 
can be of assistance, and how to develop fit for purpose approaches.  As discussed, maps are only 
part of the process of turning data into knowledge.  They form the useful step of turning data into 
more readily interpreted information.   However, to truly increase knowledge, they must be used. 

There are practical obstacles to be overcome both in developing maps, and also in them being taken 
up and used by those who would benefit from the information. These practical challenges can be: 

 Technical e.g. lack of quality data; capacity constraints (lack of hardware, software, skills and 
experience). 

 Operational e.g. lack of communication (maps produced at a national level are not effectively 
distributed at regional level); lack of structures and clarity of responsibility.  

 Governance-related e.g. lack of incentives for using maps as inputs for planning, implementation 
and monitoring of policy. 

Below, we explore a number of practical challenges that RiPPLE encountered during mapping 
activities in Ethiopia followed by reflections on how to overcome them. The information is gathered 
from various RiPPLE reports (MacDonald et al. 2007; Ó Dochartaigh et al. 2007, Ó Dochartaigh et al. 
2008). 

 

3.1 Data availability 
Data relevant to WASH (Box 2.1) generally comprise physical information (such as maps of 
topography, rivers, geology and hydrogeology); information on WASH services (such as the location 
and functionality of existing and improved schemes); and socio-economic data (such as roads, 
communities, population distribution and density). 

However, much relevant data are not available.  Some physical data have yet to be collected.  For 
example for many parts of Ethiopia the hydrogeology has not been mapped at sufficient detail to give 
any more than a rough indication of rock type (Figure 3.1).  To make better data available is a major 
task.  A proposal (EGRAP) to map geology and groundwater resources across Ethiopia to a scale 
useful for regional planning (1:250 000) put the cost at approximately US $30 million (EGRAP 2006).  
However, improved mapping techniques and the availability of satellite and remote sensing data mean 
that geological and hydrogeological mapping of selected areas (for example, of a few priority 
woredas) can be carried out rapidly and relatively cheaply if experienced personnel are used. 
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Figure 3.1: The availability of hydrogeological maps for Ethiopia.  There is no basic 
hydrogeological information for much of the country. 

 

 

Data on WASH systems is collected at different administration levels, but data collection is often ad-
hoc, with no clear strategy for what or how it should be collected. This can often be due to a 
combination of budgetary and operational constraints and until recently no agreed M&E strategy. For 
example, in many regions it is the responsibility of the woreda water desk to collect data on the 
existence, location, characteristics and functionality of developed water schemes. In practice, 
however, there can be confusion about how regularly this data should be collected (e.g. quarterly or 
annually?), because of a lack of clarity in the relationship between woreda and regional government. 
A water desk’s allocated budget or other resources may also be insufficient to allow it to collect the 
data: for example, the water desk officers have no transport to enable them to visit water schemes 
to collect information.  

There are several schemes in Ethiopia to try to address these gaps in WASH data. At a sector multi-
stakeholder forum in 2007, improving sector monitoring was identified as the top priority for the 
sector. A number of initiatives have been underway in 2008 to develop an improved and more 
integrated system of monitoring information on water supply, sanitation and hygiene between the 
water, health and education sectors. Several initiatives are also now in progress to facilitate woreda 
inventories of relevant WASH information, and will be investigated in ongoing RiPPLE activities.  A 
key issue to address here is making sure that data are collected in a manner that is useful for the 
purpose in hand.  
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3.2 Data accessibility 
 
In addition to problems collecting new data, there can be difficulties in collating existing information 
and making it accessible. Awareness and accessibility issues can occur at all levels and scales. Three 
examples encountered by the RiPPLE mapping team are discussed below. 

Federal level information:  While developing the groundwater availability map of Benishangul-Gumuz 
region, a set of recent paper hydrogeological maps was purchased from the Ethiopian Geological 
Survey in Addis Ababa. Copies of these maps could not be found in Benishangul-Gumuz, and few 
people in the region were aware of their existence. Once they knew of their existence, however, 
there was much demand for the information. 

Information from woredas:  At the other scale, there are data available within some woreda offices 
that would be of wider use if collated and put into a useful form.  In Menge woreda, Benishangul-
Gumuz  for example, local staff had useful monthly data on functionality of water schemes, written in 
a log book.  This information was useful, and could form the building block for further monitoring 
and analysis. 

Information from NGOs:  An ongoing issue is the availability of records on water points constructed 
by NGOs, but separate from state institutions.  Here there can be information, but it is often not 
shared with others and therefore not widely used.  Encouragingly, the RiPPLE mapping team found 
several examples of good data sharing between NGOs and state in Benishangul-Gumuz region.  
However, information sharing still remains the exception, and often NGOs remain suspicious of 
government requests for information. 

3.3 Data management 
Effective data management is key to successful mapping, as well as more generally to the success of 
any organisation and its activities. Currently in Ethiopia there is often a lack of clear mechanisms 
within and between government and non-governmental organisations for data management – for 
storing, sharing, and using data. Even where there are clear arrangements, they may not be followed 
due to budgetary or other constraints, and they may not be enforced.  

Lack of data home:  There is often no identifiable home for data within an organisation, whether in 
digital or in paper form, and no formal system for sharing data and information. Many government 
departments do not have active formal information storage systems, such as a library of reports, or a 
store of water scheme records. This leads not only to difficulties in managing data within bureaus, 
but in sharing information and communicating between bureaus.  In Benishangul-Gumuz region, this 
confusion and lack of coordination recently resulted in duplicated spatial information on water points 
being collected three times: once by BoFED, once by BoWERMD and once by a private company 
hired by WaterAid. One of the main issues here in terms of the government sector is the general 
lack of any institution with the capacity and incentive to champion data sharing. The most obvious 
candidate is BoFED, but in Benishangul-Gumuz region at least, BoFED faces significant challenges 
related to lack of capacity, resources (time and money), management support, and integration with 
other bureaus.  

Digital data management:  There is often a lack of appropriate skills and awareness among key staff, 
so that they cannot make the most effective use of digital technology, even where it exists. For 
example, technical experts in the Benishangul-Gumuz BoWERMD who were carrying out a survey of 
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water schemes in Assosa zone were expected by their manager to enter the collected data into 
Microsoft Excel. However, because they had never received any training in Excel, and had very 
limited experience in using it, they could not make the most effective use of the software. The data 
were safely entered, but in a format that prevented any statistical or graphical analysis of the data, or 
the export of data to GIS to create maps. This restricted the use to which the data could be put, and 
meant that anyone wishing to carry out further data analysis needed to spend extra time re-
formatting the data. The difficulty was not just a lack of training and experience in the technical staff, 
but also by their managers, who were similarly unaware of the full potential of Excel, and more 
widely, of GIS.  

Staff turnover: Information (whether reports or raw data) is often stored in individuals’ offices, as 
hard copies on their shelves or as digital files on their computer hard drives, and when these people 
leave the organisation through retirement or moving on to another job, it is very easy for 
information to get lost. High staff turnover in government departments is a recognised problem in 
Ethiopia because of its consequences in terms of loss of essential skills. It also has major 
consequences in terms of loss of essential data.  

Lack of incentives:  Underlying poor data collection, analysis and data storage is the lack of incentives 
for institutes and staff to carry out these activities.  The data are not necessarily used by those who 
carried out data collection, and reporting of the data is not seen to be linked to any activity or 
response. Two factors are important in Ethiopia to help incentivise data collection, storage and use: 
(1) the implementation of the new M&E strategy developed and approved for the WASH sector 
which gives a mandate for these data to be collected; and (2) developing methods that allow data to 
be directly and immediately useful for woreda staff in their ongoing work.      

The WASH sector could learn lessons from the Bureau of Education, which has a formalised 
questionnaire which is filled in every year by the school, collated at woreda level and sent to the 
regional bureau, where it is entered into bespoke software. This type of approach, with clear lines of 
responsibility and a well defined methodology for data collection and storage, is a good one for the 
WASH sector to learn from.   

3.4 Making maps 
One of the key challenges to making and using maps, and the one that is most often quoted, is a lack 
of appropriate GIS skills. However, this is a wider problem than just a lack of GIS skills: it is about the 
capacity for spatial thinking, or the willingness and ability to begin to think about data in a spatial way. 
Therefore, in partnership with increasing technical and computer skills for using GIS, there should be 
increased exposure of WASH professionals to the benefits of mapping.  This can then have an impact 
on the way WASH professionals handle data, for example in spreadsheets such as Microsoft Excel or 
in digital databases such as Microsoft Access. Spreadsheets can often be sufficient tools for data 
handling and for preparing and exporting data to GIS.  The implementation of new M&E systems for 
the WASH sector is an opportunity for new robust and easy to use systems to be developed. 

Lack of computing capacity:  Although computers are becoming more common in government 
organisations, they are still not widely available to all staff even at regional level, and training in using 
even standard software packages, such as Microsoft Excel, let alone more specialist packages such as 
GIS, is rare. Technical experts in sector bureaus are therefore ill-equipped to carry out spatial 
analysis of their own data using GIS. However, it is wrong to simply assume that there is a general 
lack of GIS expertise. Even in Benishangul-Gumuz (a region that is by Ethiopian standards small and 
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has few specialists) there were a number of officials in different departments that had previously 
undergone GIS training. In a focus group discussion, it emerged that problems with using these skills 
were related to planning and governance of the sectors. Participants identified the high turnover of 
staff and a lack of communication between BoFED and sector bureaus as obstacles towards 
effectively using mapping in the region.  

Mapping being technically focused:  In most cases in Ethiopia, therefore, GIS analysis is carried out by 
specialist units within government (such as GIS/RIS units in BoFED) or by private consultancies. This 
segregation of mapping activities means the users of maps are not involved in their design, and the 
data collectors are not involved in map making, with resulting mismatches and confusion.  In many 
cases, there also appears to be little non-digital spatial analysis using existing paper maps. The reasons 
for this may be linked, as mentioned above, to a lack of awareness, incentive, leadership, skills, 
experience and funds. The fact that GIS training tends to be technical rather than problem-centred is 
one possible issue here.  

Experience in the RiPPLE programme indicated the importance of distinguishing between information 
generators, information interpreters, and different levels of users. When considering spatial thinking 
it is helpful to distinguish between those who collect the data (e.g. engineers locating water points in 
the field with GPS units); shallow users (e.g., those who can use an interpreted, thematic map); deep 
users (e.g. those who can add new data to a GIS and interpret it to create new thematic maps); and 
developers (e.g. those who design and set up spatial databases and GIS applications). In the Ethiopian 
WASH sector most stakeholders have the potential to be shallow users, able to use and understand 
maps effectively; and a significant minority have the potential to be skilled deep users who with some 
more practical training could become very effective at manipulating and adapting existing maps.  The 
developer’s role can be filled by a small number of skilled professionals, either within the WASH 
sector, or hired in as consultants.  The key is for developers to be in close contact both with 
information generators and with all users. 

3.5 Interpretation of data 
This issue of communication between developers and users affects private consultancies and 
government analysts alike. However skilled the GIS analysts, they tend not to have an in-depth 
technical understanding of the data to be analysed, as they are not usually WASH specialists. The gap 
in communication between sector experts on the one hand and GIS-experts on the other, can lead 
to maps conveying a wrong picture, which may even result in flawed policy decisions.  

For example, an NGO in Benishangul-Gumuz recently employed a private GIS consultancy to 
produce new maps of water schemes across Assosa Zone, and provided them with a database of 
information on water schemes in order to do this. The database contained data for both developed 
water schemes and for undeveloped (traditional), unprotected schemes, but a breakdown in 
communication between the NGO and the consultant meant that this essential information was not 
clear. As requested, the consultant produced a map showing the distribution of water schemes but 
with no distinction made between developed and undeveloped sources ( 

Figure 3.2).  The NGO assumed that the map showed the coverage by developed, safe water 
schemes, since this was the parameter they were most interested in, and they interpreted and used it 
accordingly.  
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Figure 3.2: Two maps of water schemes in Assosa Zone. 

 

On the left are the water schemes as mapped by a GIS consultancy. On the right, the water schemes are differentiated into 
developed schemes and unprotected, undeveloped schemes. 

 

During RiPPLE’s research, this confusion was uncovered and a new map produced from the same 
dataset with clear distinction between developed and undeveloped water schemes ( 

Figure 3.2).  The picture is very different and shows that safe water coverage is significantly lower 
than is suggested by the original map. This new map is now being used by the NGO.  In addition, 
after some training activities, NGO staff are now more able to act as ‘deep users’, which will help 
ensure that any future issues of this sort come to light more quickly (Ó Dochartaigh et al. 2007). 
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4 Seven steps to useful maps  

Mapping has many benefits for WASH, and can play a crucial role in helping WASH services be more 
effective. Our mapping framework highlights the important role that maps have in turning raw data 
into information and knowledge.  However, the discussion in the previous chapter of the challenges 
of undertaking mapping effectively in Ethiopia highlights the need for careful planning of mapping 
activities.  Below we suggest seven steps to consider when planning mapping as part of a WASH 
programme. 

1. Decide what you need to do and whether a map is the best tool for the job. If it is, decide on the 
specific purpose of the map. Is it for planning, advocacy, implementation, analysis or monitoring?  
Think of maps as a fundamental tool for evidence based interventions, and part of the process of 
translating data to information to knowledge.  Maps should not be created as an end in 
themselves. 

2. Carry out a careful analysis of what data will be required for the mapping and whether these data 
are available.  Some data may be available, but hard to find (see MacDonald et al. 2005 for a 
detailed description of how to track down relevant data).  Some data may not be available, but 
may be easier and cheap to collect using a GPS. Other data may require specialist surveys and 
significant funding to create. 

3. Identify who will be involved in the production and use of the map.  Who will be developing the 
map (often this will mean building the GIS); who will be deep users of the map (able to 
manipulate or add data to the map or GIS); who will be shallow users (able to use and interpret 
the data); and who will be collecting and generating the data on which the map will be used?  

4. Collect data wisely.  Good data underpins effective spatial analysis and mapping. Careful planning 
of data collection activities – e.g. water scheme surveys – will ensure the most useful data is 
collected. Spending time at the early stages of planning to consider what information is needed to 
carry out WASH activities, and the most effective (highest quality but reasonable cost) ways of 
obtaining and using this data helps to ensure success.  

5. Facilitate communication between users, developers and data collectors.  All should be clear on 
the purpose of map and their role in the process.  Technically minded GIS experts should not be 
divorced from the end users, and the data collectors must be fully aware of the importance of 
collecting data in a way that will be of maximum benefit to the mapping process. 

6. Build capacity at all levels for developing and using maps. A planner or senior decision maker in a 
sector bureau or NGO doesn’t need to know technical details of mapping or GIS, but should be 
aware of the benefits of collecting, organising and using high quality spatial data and mapping 
techniques.  Technical experts in water supply or sanitation would benefit from practical but not 
in-depth training in tools such as GPS and software packages such as Excel and GIS, to give them 
the skills to more effectively collect, store, interpret and display the information they need.  A 
GIS developer needs extensive technical training and experience. S/he will also be helped if other 
spatial data and mapping users – e.g. technical experts and planners – have a better understanding 
of the scope and workings of GIS, so that they can better communicate what they need.  
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7. Manage the data. Once collected, data storage and management should make the best use of 
appropriate and available technology, including paper records, spreadsheet software (such as 
Microsoft Excel) and database software (such as Microsoft Access) as well as GIS.  Institutional 
homes for different data should be identified with clear responsibilities for who collects, stores 
and uses different data.  Plans should be put in place on how to keep data up-to-date. 
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