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Network for Cost-effective Technologies in Water Supply and 

Sanitation, St. Gallen, Switzerland. The network’s mission statement is ‘working together towards a world in which all people, without exception, enjoy access to safe and adequate water and sanitation facilities’.
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The Global Applied Research Network is a mechanism for 

information exchange in the water supply and sanitation sector using low-cost, informal networks of researchers, practitioners and funders of research.

http://www.lboro.ac.uk/wedc/garnet/grntover.html
WEDC


The Water, Engineering and Development Centre, Loughborough 

University, UK. The WEDC mission is ‘education, training, research and consultancy for improved planning, provision and management of physical infrastructure and services for development in low- and middle-income countries, focusing on the needs and demands of the poor’.

http://www.lboro.ac.uk/wedc/
Executive summary

The Handpump Sustainability e-conference was held in November and December 2001 as part of the research project (R7817) Guidelines for Sustainable Handpump projects in Africa funded by DFID (visit the project website at http://www.lboro.ac.uk/wedc/projects/shp/index.htm). The purpose of this conference was to provide a forum for participants to contribute views and share experiences on the topic of handpump sustainability.

One hundred and forty-eight people, located in over 30 different countries and representing aid agencies, international donors, handpump manufacturers, academic institutions and development consultants, received the e-conference contributions via email. Forty-six people actively participated in the conference posting more than 150 contributions under the following themes:

Theme 1, Social issues, 19 – 28 November 2001

Theme 2 Institutional and financial issues, 29 November – 9 December 2001

Theme 3 Technical and environmental issues, 10 – 19 December 2001

Theme 0, General sustainability issues, 19 November – 19 December 2001

Based on the key findings from each of the themes, the general conclusions are: 

Despite the interest shown in the conference very few sustainable handpump projects were offered as examples by participants. This was despite efforts by the conference organisers to encourage participants to do so.

Project planning should adopt a demand-responsive flexible approach, involving all key stakeholders and taking into account the needs and wishes of the end-users.

Water supply projects rather than handpump projects should be implemented, i.e. the technology choice should not be predetermined when the planning process begins.

Determining how spare parts will be delivered and installed in the pump is one of the main starting points in designing and planning a sustainable handpump-based water supply.

Introduction

The e-conference was conducted during the first phase of a KaR (Knowledge and Research) project (R7817) entitled Guidelines for Sustainable Handpump projects in Africa. This research is funded by the UK Department for International Development (DFID) and is being carried out by the Water, Engineering and Development Centre at Loughborough University, UK. 

The Purpose of the project is:

Improved benefits from communal handpumps in Africa through an increased application of factors affecting sustainability in new projects


The e-mail conference was designed to give participants an opportunity to
contribute views on the topic of handpump sustainability. This synthesis report is designed to document the conference proceedings and to contribute to WEDC's ongoing research to produce guidelines for sustainable handpump projects in Africa
(see http://www.lboro.ac.uk/departments/cv/wedc/projects/shp/index.htm)


The conference was conducted using the HTN jiscmail email discussion list* (htn@jiscmail.ac.uk) during November and December 2001. This list is open for anyone to join and the e-conference was publicised widely via web-sites (e.g. WEDC, IRC, The Water Page, GARNET) and emails to principle contacts involved in handpump projects. During the conference there were 148 members of the list, representing aid agencies, international policy-makers, handpump manufacturers, academic institutions and development consultants. The list members were located in more than 30 different countries scattered across all the continents. Of these 148 people, 46 participated in the conference posting over 150 messages to the list. A full list of contributions is presented at the end of this report.

The e-conference was divided into three main themes, namely:

Theme 1, Social issues, 19 – 28 November 2001

Theme 2 Institutional and financial issues, 29 November – 9 December 2001

Theme 3 Technical and environmental issues, 10 – 19 December 2001

In addition, contributions regarding general sustainability issues could be posted throughout the conference period:

Theme 0, General sustainability issues, 19 November – 19 December 2001

* The HTN email discussion list is for discussion on hardware and software issues relating to handpump technology and its application in less developed countries. The topic network co-ordinator for the HTN list is Erich Baumann of HTN/SKAT but the list is moderated and managed by GARNET.

Each theme discussion commenced with an introductory paper written by a member of the WEDC project team; the list was then open for any contributions on issues relevant to the theme. This report consists of one chapter for each of these themes and one for general sustainability issues and conclusions.

Where appropriate, the name of the contributor and the date (day/month) of the relevant contribution are provided in brackets. Archives of the HTN discussion list can be accessed at http://www.jiscmail.ac.uk/lists/htn.html, e-conference messages can be found under November and December 2001 and are prefixed with T0, T1, T2 or T3 for each of the themes. 

1. Theme 1 – Social issues

1.1 Introduction

The social issues theme began with an introductory paper (Skinner, 14/11) outlining some of the reasons for an unwillingness to support handpumps among the user community. These can be summarised as follows:

· The user was never involved in the choice of the pump.

· The user does not feel that the pump is theirs or that they should contribute towards maintenance.

· The level of service is not considered to be desirable.

· The quality of water from existing sources is preferred.

· Access to the pump is restricted.

· The location of the pump excludes some users.

· It’s too time-consuming to collect water.

· There is a taboo relating to using groundwater.

· It is considered hard or dangerous to operate the pump.

· The pumping action is embarrassing for some women.

· The community may have weak leadership.

· Participation of women in managing handpumps is not welcome.

· People have too little free time to take on management roles.

· People do not trust those who collect the money.

Thirty-one messages were posted to the list during this theme. Contributions from participants and key findings of the process are summarised below. 

1.2 Observations

Village Level Operation and Maintenance

Village Level Operation and Maintenance (VLOM) or Village Level Operation and Management of Maintenance (VLOMM) was discussed at some length. The VLOM concept is a social/economic/technological strategy for the social acceptability and sustainability of rural water supply, based on community managed options, the most widely used of which is the handpump (Arlosoroff, 19/11). This approach relies on simple technology, the maintenance of which can be managed by the end-users. Water committees are usually set-up and include handpump caretakers; and training on handpump maintenance and management of water systems and finances is undertaken. Whilst accepting that the VLOM concept is not viable in all situations, some contributors argue that it has initiated social change and has an empowering effect on rural communities and especially women (Bazezew Legesse, 19/11; Arlosoroff, 23/11). 

The VLOM approach has been successful in Uganda where it has been used since 1984 and functionality has risen from 25% to 76% after a recent survey (Gava, 25/11). Other successful VLOM case studies include the SIDA project in the Coastal district of Kenya; FINNIDA project in Western Kenya; the Dutch project in the Lake region of Kenya; and UNICEF projects in India, Pakistan and Sudan (Arlosoroff, 22/11).

In contrast, other contributors questioned the applicability of the VLOM concept. Implementing the VLOM concept is not an easy or cheap option (Skinner, 21/11). The concept may simply be too far-fetched since the potential for communities to fully maintain and manage handpump projects is questionable (Machira, 23/11). It is not a guarantee of independence for the community (Carter, 23/11).

Arlosoroff (23/11) argues that VLOM will not function where communities expect the government to maintain their pumps and where there is no community cohesion regarding the siting of the handpump, collection of maintenance costs and access. He explains, however, that the VLOM approach can be used where the community is able to understand the advantages of the new supply and where there is strong community-leadership to plan and manage the collection of fees, training of caretakers and spare-parts provision. If someone among the community is motivated to find out how the pump works, is present during installation and is keen to undergo basic training this may provide a very useful ingredient of a successful VLOM project (Preat, 28/11).

Community

The question of what constitutes a ‘community’ was raised. Western donors and implementers may have a simplistic view of rural communities and how they function, and may expect too much of non-homogeneous communities (Harvey, 22/11). The definition of ‘community’ is sometimes unclear and installing a handpump may give people a common focus that wasn’t there before. This may make responding to community needs an artificial process since the project may have to define the community (Reed, 23/11).

Research undertaken by Batchelor (23/11) indicated that communities could organise themselves across community boundaries, whereby neighbouring communities who used the pump contributed to repairs. This would indicate that homogenity of clientele is not a specific requisite of a successful project. However, seldom will people in a community want the same thing, or be able to afford the same thing, and the consequent effects of this are often not discussed during decision-making (Sutton, 23/11).

Water committees

Many handpump projects, such as those using the VLOM approach, involve the formation of community water committees. These committees often start out with the best of intentions but since nothing goes wrong with the pump for the first year or so (or considerably longer) there is very little of interest for the committee and members start to drift away. The chances of a water committee per se contributing much to the long-term sustainability of a water project are therefore slight and management by committee may not always be the best option (Hills, 29/11).

Specially-established water committees may not mean that maintenance and repairs are conducted any quicker than where leadership resides in a traditional chief. Indeed, in some cases the deliberate exclusion of a traditional leader from the committee may considerably hinder such activities (Mumbo, 29/11; Batchelor, 19/12). However, from a social change viewpoint changes in strategic interests may be a vital move forward out of poverty for some communities (Batchelor, 23/11).

Ownership 

Several participants raised the issue of ownership of the handpump. Privately-owned handpumps where users pay for each litre of water drawn and a pump caretaker is employed to undertake maintenance and collect revenue, are often the most sustainable since the owner is motivated by profit (Wood, 9/12). 

Where no public land is available, privately owned land may be donated to site a handpump but this may lead to conflict between the user group and the land owner over who is responsible for maintenance (Khoram, 21/11). In some parts of the Indian sub-continent the local ‘landlord’ may offer a plot of land to be used for a community handpump and organise maintenance of this, hoping that the people will vote for him in the next election. Often when the landlord fails to win an election the water supply is cut off (Marchand, 22/11).

Women

Specific issues related to the role of women were also discussed. The responsibility for collecting and transporting water, and for family hygiene commonly lies with women. Often women may benefit most from improved water supplies and may be actively involved in handpump maintenance; NGO’s can also have a significant role to play in promoting women entrepreneurship and empowering them (Kumar Prasad, 20/11). It is often argued that the involvement of women on water committees should lead to more efficient maintenance. However, whilst research in Mozambique and Malawi showed that women were equally as competent as men there was no relationship between having women on the water committee and lower downtime or frequency of breakage (Batchelor, 23/11).

Alternative water supplies

The attitude of communities towards existing/alternative water sources may be a key factor in determining whether or not handpump projects are fully supported by the intended users. Incremental development may be a more sustainable approach to rural water supply, whereby traditional sources (surface water or wells) are gradually improved in stages, instead of jumping directly to a handpump that requires considerable maintenance and management (Reed, 23/11).

In some situations communities are reluctant to become involved in the management and maintenance of handpump systems since they fear that this may jeopardise their chances of obtaining a higher level of water service later (Hazelton, 29/11).

Health education

Weakness in health education was identified as a reason why communities may not recognise the value of a handpump water supply over traditional surface water supplies which may be non-potable (Khoram, 21/11). School education can also address drinking water, hygiene and sanitation issues (Kumar Prasad, 21/11).

Literacy and numeracy

Functional literacy and numeracy were identified as important factors to contribute to the sustainability of community-based supplies (Mumbo, 27/11). Many pump attendants and water committee members are illiterate and yet are expected to keep records and read pump manuals. Many agencies do not recognise the importance of this. Photographs can be used in pump manuals to partially overcome this problem but enabling someone in the community to acquire the necessary literacy and numeracy to keep basic accounts is often a challenge (Skinner, 27/11). Comprehensive training of pump attendants and the development of appropriate resources for trainers should mean that caretakers/attendants do not need high levels of literacy (Toft, 28/11)

Value

The value that the users put on the handpump was cited as a key social issue in determining sustainability (Harvey, 22/11). Problems often arise because people are not given time and unbiased information to consider what alternatives they have and so to decide what is most suitable in their own eyes (Sutton, 23/11). Research has shown that there is some linkage between stated value and response to handpump breakage (Batchelor, 23/11).

1.3 Key findings

· Communities need not be homogeneous for successful project implementation but needs and priorities within any community are likely to vary and this should be considered in the decision-making and planning process.

· The VLOM concept is only successful where there is community cohesion and strong community-leadership, where the community sees real advantages resulting from the new supply, and where there are no strong expectations of government provision of water services. 

· Water committees are not necessarily a key factor for project sustainability but where used these should respect traditional leadership systems.

· Women should be involved in decision-making and have important roles to play in health and hygiene education. 

· Privately-owned pumps are likely to be most sustainable where operated for profit. Land ownership issues should be considered carefully in the planning process.

· Literacy and numeracy of community members must be considered in the planning process. Appropriate training materials must be developed and used for handpump maintenance and project management.

· The value that a community places on a handpump is a key social factor influencing sustainability. Communities must be provided with clear unbiased information and given time to make their own decisions regarding appropriate water supply options.

2. 
Theme 2 – Institutional and financial issues

2.1 Introduction

The institutional and financial issues theme began with an introductory paper (Reed, 28/11) describing why handpump projects require institutional and financial support. The key points raised by the paper are:

· With a few notable exceptions, handpumps cannot be selected, installed and maintained completely by the end user.

· The skills required to determine if handpumps are the most appropriate solution, select the best design, site and install the pump and carry out major repairs are rarely found in the types of communities for which a handpump would be appropriate. 

· Handpump installation is expensive: boreholes have to be drilled or wells dug, materials sourced and delivered to site, and the pumps installed and eventually replaced. Whilst users can assist with some of these activities it is rare they can plan and fund them all.

· On-going operation and maintenance require a high level of management. Some roles can be left to individual user groups but those activities that benefit a number of groups such as project management, pump manufacture, product promotion, network support, supply chains and major maintenance support must usually be done by others.

· National and local governments in many developing countries have a reputation for being ineffective because of poor skills level and/or insufficient funding. Aid projects are transitory and frequently fail to leave behind effective systems for sustainability.

.

The following questions were raised to promote discussion:

· Should we give up on national government involvement altogether? 

· What is your experience of government, private sector or community involvement in handpump management?

· Do you have any examples of where they have been successful over the long term and why do you think that was?

· Can you suggest any alternative models for carrying out these functions more effectively?

· In what ways can communities raise the funds necessary to maintain and replace handpumps?

· How can affordable spare parts be made readily available in sparsely populated areas?

Twenty-nine messages were posted to the list during this theme. Contributions from participants and key findings of the process are summarised below.

2.2 Observations

Government involvement

National governments must be involved in handpump projects due to the political significance of water (Harvey, 29/11; Ojo, 17/12). Governments in developing countries have enough skills but poor facilitation and tools to conduct physical implementation, these are almost always linked to poor funding (Gava, 30/11). 

In most cases governments do not have the resources available to be the direct ‘service provider’ but may adopt an ‘enabling role’ supporting community-based organisations (CBOs), the private sector and non-governmental organisations (NGOs) in providing services (Sansom, 30/11). Even when governments are cash-strapped and weak, their ‘blessings’ for a project can go a long way in contributing to project sustainability (Njiru, 04/12).

A successful approach is for the government to standardise on a small number of pumps appropriate for different local conditions and to take on a facilitatory and policy-level role whereby responsibility is divulged from the government to communities with the assistance of the private sector (Godfrey, 29/11). Local governments can still impose good practice and good quality equipment with such as system (van Beers, 04/12).

Governments, particularly in Africa, need to be more accountable for the supply of potable water and should play an instrumental role in driving handpump projects and ensuring sustainability (Barry, 07/12). The government should have an active role in implementation, but projects must respond to community demand if they are to be successful (Ojo, 17/12).

External support agencies

External support agencies are often too prescriptive on how communities should operate their systems and the majority of water committees formed through their influence do not function. Agency approaches and community management systems need to build on what people already know and do, and end-users should be allowed to decide on how they want their facilities run (Mumbo, 04/12).

Agencies placing large and infrequent orders for handpumps, which are then distributed at subsidised prices, can create disincentives for a vibrant local market to emerge (Brocklehurst, 30/11). Providing large stocks of free or subsidised spare parts has the same effect and does little for long-term sustainability (van Beers, 04/12, Mumbo, 07/12).

NGOs sometimes focus on ‘demonstration’ projects to justify their chosen strategy (e.g. VLOM) and to get new funding for similar projects. Such actions do nothing to address existing weaknesses and improve project approaches and sustainability (van Beers, 06/12).

Donors

Western donors and governments endorsing international procurement do little to support local manufacturers and suppliers. Many participants believe that the manufacture of handpumps should be decentralised so that in-country commercial enterprises can be involved in development and delivery of locally-appropriate handpumps and spares (Sutton, 29/11; Barry, 29/1; Brocklehurst, 30/11).

Among the donor community there appears to be a lack of awareness of current weaknesses in handpump operation and maintenance approaches, and a lack of understanding of the sustainability factors of priority, profit and impact. Donors and policy-makers need to review current strategies, such as VLOM, and investigate alternative approaches which may lead to more sustainable projects (van Beers, 04/12).

Private sector involvement

Some contributors believe that the sustainability of handpumps depends largely on well-organised private service providers who can be contracted by communities (Mumbo, 06/12). More emphasis on the private sector is needed in terms of product development, supply and support. This will prove cheaper to donors in the long-term and may create a truly sustainable system (van Beers, 04/12).

Local manufacturing is not possible everywhere since the market for handpumps may sometimes be too small to sustain this, each case must, therefore, be viewed on a country to country basis (Mumbo, 07/12). However, where the local manufacturing is appropriate this should contribute to the local economy (Barry, 13/12). This may also create greater accountability since the local supplier cannot easily shed all responsibility and is more likely to support the spare parts supply chain (Baumann, 17/12).

Community-based organisations

Women in India have proved that where trained pump mechanics are able to enhance their income through other activities they can form community co-operatives, to which governments can hand-over responsibility for handpump maintenance (Vaish, 30/11).

User finances

Where there is no cash economy communities may be unable to pay for spare parts even if these are available (Gomme, 29/11). However, many contributors thought that affordability was not the key issue in most cases (Njiru, 04/12, et al.). In general, the regular collection of money for maintenance was not seen as a necessary measure; indeed, recent research in Malawi and Mozambique showed that communities which didn’t collect money on a regular basis were able to mobilise moneys for repairs faster than those which did collect (Batchelor, 19/12).

Where water is paid for at the point of delivery by means of formalised water tariffs, which are set by a local regulator (water committee, water authority etc.), generally breakdown times are very short. Users are often happier with this arrangement than where committee members have to give up their free time to collect money and organise repairs and replacements (Mumbo, 06/12).

Njiru (04/12) argues that the allocation of resources by the household is the primary determinant for sustainability, whereas skills and management are secondary since these can be procured (to some extent at least). If the project is deemed valuable enough households will allocate resources to keep it going. The question of whether ‘communities’ can afford to, or wish to, contribute is largely inappropriate.

If handpump water supplies can generate additional income through irrigation by drainage water, or investing user fees in local development, the benefits to a community may be easier to see and hence the willingness to maintain the supply may be increased (Sutton, 07/12). However, this can sometimes lead to inappropriate or excessive use of the handpump. 

Spare parts supply

Reliable spare parts supply chains must be through out carefully and planned before project implementation starts (Wood, 29/11).

Supply of spare parts by the private sector is the most widely promoted solution although this may result in problems concerning quality (Khoram, 29/11). Handpump standardisation may boost the availability of spare parts in a region but it may also have the opposite effect in that smaller, local manufacturers may be keener and more able to support their products than well-established international firms (Harvey, 29/11). 

Unless the provision of spare parts is profitable in itself, manufacturers will only supply spares if there is the likelihood that they will sell more pumps. Spare parts supply systems in which handpumps and spares are purchased locally from a commercial wholesaler may rely on the goodwill of the wholesaler (Wood, 29/11). Alternatively, governments may need to step in to stabilise spare parts provision (Gava, 30/11). Batchelor (19/12) argues that research has shown that the cost of spares is not a critical variable for sustainability and therefore traders should make more profit from the sale of spare parts to ensure that supply chains operate smoothly.

Where settlements are widely scattered and isolated there is little incentive to set up spare parts supply chains. Implementers should either be more realistic in technology choices in such areas or governments/donors should countenance the facilitation of spare parts provision rather than relying on the private sector to provide a service (Gomme, 29/11). In remote regions some implementing agencies have not installed handpumps on hand-dug wells because of the difficulty in obtaining spares, in such situations rope and bucket systems have proved more sustainable but must be accompanied by appropriate hygiene education (Wood, 29/11).

The discussion on spare parts supply began to overlap with technical issues regarding spare parts themselves, two related points made are described briefly here. Since specialist tools often disappear and parts become unavailable, it should be possible to replace all wearing parts with multipurpose components widely available from hardware stores, or with improvised parts from locally available materials. It should also be possible to use standard tools to undertake repairs (Polak, 30/11). An alternative approach is to have an international recommended retail list of universal pump spares with adequate margin to encourage commercial involvement and allow financial planning by water users (Ball, 07/12).

Institutional approaches

A ‘partnership approach’ between government, CBOs, the private sector and NGOs/consultants can provide a sustainable management structure whereby responsibilities are allocated to those institutions and individuals who are best able to manage the risks of taking on those tasks (Sansom, 30/11). 

External support agencies, institutions and companies must be sustainable themselves if the projects they support are to be sustainable (Harvey, 29/11).

2.3 Key findings

· National governments should be involved in handpump projects, but the most appropriate level of involvement remains unclear. Some contributors felt that governments should be directly involved in project implementation, whilst others felt that governments only have an important support role to play in policy-making and institutional support.

· The implementation strategies of external support agencies and donors have a major influence on the sustainability of handpump projects. Different approaches to procurement and the respective consequences of these should be investigated.

· Donors and agencies need to review current handpump operation and maintenance procedures and should be willing to promote alternative strategies to VLOM. They should not be too prescriptive in determining appropriate community management systems within and between projects.

· New ways in which private sector involvement can be promoted need to be investigated and developed. These should address product development, supply and support.

· Support for community co-operatives and income generation may increase self-sufficiency and hence sustainability.

· The issue of spare parts supply must be carefully considered from the onset of project planning, as this effects technology choice, handpump selection, operation and maintenance, which all effect overall sustainability. 

· Where the provision of spares by the private sector is unsuccessful government intervention (e.g. subsidises) may be necessary.

· A partnership approach involving government, NGOs, CBOs and the private sector should enhance project sustainability.

3. Theme 3 – Technical and environmental issues

3.1 Introduction

The technical and environmental issues theme began with an introductory paper (Skinner, 9/12) regarding handpump technology, technical issues relating to wells and boreholes, and environmental factors. The key questions raised to promote discussion were: 

The Pump

· Is standardisation beneficial to handpump projects?

· What are the advantages and disadvantages of existing pumps and possible solutions to problems?

· How can good quality products be assured?

· Is in-country manufacture of pumps feasible or necessary?

· What can we learn from recent developments?

· Are any pumps easy to maintain and should pumps require regular or irregular maintenance?

· What levels of reliability and sustainability are feasible?

The Borehole or Well

· Are gravel packs necessary?

· Should boreholes be designed for future improved service levels?

· Is hand-augering a successful method for creating reliable boreholes?

· How often does a borehole need de-silting or redeveloping?

The Environment

· How wide is the problem of aggressive groundwater?

· Does the design, installation or use of handpumps lead to major risks of water pollution?

· Are handpumps suitable for use in urban areas?

· How can we cope with falling groundwater levels in some regions?

· How many people can we expect a handpump to reliably provide water for?

Eighty-one messages were posted to the list during this theme. Contributions from participants and key findings of the process are summarised below.

3.2 Observations

Maintenance

Sustainable handpumps should be of a type whereby local mechanics can use locally available (or improvisable) tools and parts to repair them (Wood, 09/12, Polak, 11/12). Alternatively, providing low quality equipment will increase the turnover of spare parts and may contribute to sustainability by enhancing local spare parts markets and improving the skills and status of pump caretakers (Hills, 09/12; Toft, 09/12). 

In the past the focus of handpump development has been on producing durable pumps, rather than ‘reliable’ pumps which may break down frequently but which can be fixed easily by users (Mumbo, 09/12; Faulkner 13/12). Durable pumps which do not breakdown for many years are likely to lead to rehabilitation projects for years to come (Sutton, 13/12).

Technology choice

Some contributors are convinced that alternative technology choices such as gravity-fed systems and hydraulic rams are easier to maintain and therefore more sustainable than handpumps (Marchand, 09/12; Vaish, 09/12). Conventional handpumps are inappropriate in many cases and therefore many groups have been ignored by mainstream pump programmes (Cansdale, 13/12).

It could be that the economic, technical and political conditions in many parts of Africa are inappropriate to support handpumps and therefore alternatives need to be investigated (Alberts, 13/12). A hierachy of technologies should be used starting with the simplest and working up to more complex options where this is not appropriate (Wurzel, 17/12). The improvement of traditional sources can be a great step forward (Baumann, 19/12) and handpumps should not be seen as the universal panacea (Sutton, 14/12).

Standardisation

Standardisation coupled with a rigid procurement system can cause problems, especially if there is a great deal of mistrust of the private sector; standardisation to improve pump quality is fine but this should not stifle innovation (Brocklehurst, 09/12; Holtslag, 17/12). In addition, minor modifications and improvements to public domain pumps cannot be made easily due to rigid standardisation controls (Allen, 14/12). The design of public domain pumps needs to be seriously reviewed with much more focus on local capacity and designs which can be improvised locally (Barry, 11/12).

The counter-argument is that standardisation offers significant benefits including reducing costs and training needs, enhancing the availability of quality low-cost spare parts and minimising fragmentation of the market (Baumann, 11/12). Standards are not set in stone but are revised every three years or so, although any changes must be compatible with previous versions (Baumann, 19/12). However, the process by which standardisation is introduced is very important; where all interested parties including agencies and government are involved in the process this is likely to be more successful (Ockelford, 14/12).

There is no single pump which can satisfy all pumping needs but using only two or three standardised pumps per country should mean that spare parts are easier to find, maintenance training needs are less and less problems arise in general (Kumar Prasad, 09/12; Gava, 12/12).

Local manufacturing

The advantage of locally manufactured pumps is that there is a direct relationship between the buyer/installer and the manufacturer. This should lead to greater accountability on the behalf of the manufacturer, proper guarantees, good after-sales service and direct feedback from implementers (Preat, 19/12). However, cost may be restrictive since locally manufactured pumps may prove more expensive than those imported (Gava, 12/12).

Development of handpumps

Whilst some participants argued that more focus on handpump development is not needed (Baumann, 11/12) many others disagreed and felt strongly that this area should not be ignored. Handpump development is a dynamic concept (Kjellerup, 15/12) and a demand responsive approach should be taken. Designs should provide guidelines on dimensions and materials so that local materials and designs can be adapted (Barry, 09/12). 

A logical step is to develop a new handpump the UNI-pump which is cheap and universally applicable on boreholes and wells, with a lever or a flywheel (van Beers, 09/12). Handpumps must be developed which utilise locally available tools and spares (especially wearing components) which exist already (Polak, 11/12). Policy-makers and implementers should be open to new pumping approaches such as the COR2 and the UNI-pump (Lundbäck, 16/12; Wurzel, 18/12; Holtslag, 19/12). A common pitfall in the past has been the dominance of HTN-Network-pumps (or public domain pumps) over alternative designs (Alberts, 07/12).

The success of the Ropepump in Latin America has proved that locally maintainable pumps can be successfully used on wells as deep as 60m. More investigation, development and promotion of such technologies is needed (Holtslag, 09/12; Alberts, 10/12). Newly developed pumps such as the Ropepump and Canzee have an important role to play alongside the mainstream pumps and should not de ignored (Cansdale, 12/12). 

The importance of handpump design with respect to project sustainability was emphasised by many participants (Kumar Prasad, 09/12; Gava, 12/12). A good design will last and can be maintained cheaply, the better the design, the cheaper it is to maintain (Allen, 09/12). However, the cultural context in which any technology is being developed or introduced is an important factor and design changes may be necessary as a direct result of different social contexts (Thorpe, 19/12).

An alternative approach is to focus more attention on reducing drilling costs rather than spending money improving handpump design. There are many good handpump designs already in existence and the cost of the borehole far exceeds that of the pump (Baumann, 11/12).

Borehole design

Some argued that the design and construction of the borehole should be linked in with handpump technology in order to attain greater sustainability (Ball, 14/12; Carter, 17/12). Boreholes should be designed for longevity and possible upgrading (Gava, 12/12). In general, gravel packs should be used to avoid the need for well cleaning which reflects poor well construction and design (Sutton, 13/12). However, Wurzel (17/12) disagrees arguing that the use of gravel packs should not be mandatory, if gravel is available locally then it can be used but where it has to be imported at high cost it is important to assess the actual need in relation to specific ground conditions.

It would seem that there are no handpumps which provide a simple access point for a well dipper tape to routinely measure and monitor groundwater levels (Ball, 17/12; Wurzel, 18/12). Although some designs do make this easier than others (Skinner, 17/12), data on seasonal fluctuations, drawdowns and recharge are critical for future development and daily operation (Wurzel, 19/12). Installing a small diameter pipe (5mm) alongside the rising main allows the water depth to be measured using a bicycle pump and a pressure gauge (Allen, 18/12).

Number of users

The number of users of any particular handpump must be considered carefully since the larger this number the more difficult it is to manage the pump and the lower the level of the sense of user-ownership is likely to be. Donors and governments installing handpumps should avoid specifying too few boreholes for a community, since where several are installed each will last longer and if there is a breakdown another pump can be shared (Skinner, 10/12). Communities which receive handpumps should do so at the recommended intensity of 200-300 people per pump (Carter, 10/12), but this figure may be too high and likely population increases also need to be considered (Skinner, 10/12).

There was some discussion regarding whether it is better to provide a few handpumps for a large number of people (the ‘some for all’ approach) or focus projects at limited populations to promote greater convenience and efficiency. Whilst all accepted that an optimum figure should be aimed for, there was some uncertainty as to what figure should be used and whether this should mean the number of ‘users’ representing individual households or the total population served (Arlosoroff, 10/12; Skinner, 10/12). Arlosoroff (11/12) argues that it is unrealistic to expect to achieve a target of 250 people per pump in all cases. As a result of limited resources it is better to achieve decreased coverage than none at all, even if this means only one handpump in a village. This prompted strong disagreement; rather than spreading the benefits thinly it is better to focus a package of minimum content since handpump projects require a minimum level of intensity, support, spares and markets (Carter, 11/12; Allen, 11/12). If it is possible to have a relatively dense pump population the support services are easier to establish and maintain (Baumann, 19/12).

3.3 Key findings

· It is more important that handpumps be easy to maintain than durable but hard to maintain. Designs should be adaptable to suit local conditions and local solutions to maintenance problems.

· Handpumps should not be viewed as the only option for rural water supply. Alternative technology choices must be investigated and the possible upgrading of traditional water supplies considered.

· Standardisation has many positive and negative effects. Handpump standards should become more flexible to encourage local manufacturing and adaptation.

· Donor and agencies should be more receptive to the adaptation of existing technologies, and to the development of both new deep-well handpumps and alternative pumping technologies for shallow sources of groundwater.

· Borehole and well design is as important as the handpump itself, and more focus on decreasing borehole costs and improving borehole design is required. 

· Handpump installations which allow easy monitoring of groundwater levels should be encouraged.

· There is currently no consensus on what the optimum number of
 users per handpump should be in order to maintain an acceptable minimum service level.

4. General sustainability issues

4.1 Introduction

This section aims to address more general issues related to the sustainability of handpump projects in Africa which have not been covered by the other theme discussions. It will also draw general conclusions from the e-conference proceedings. 

Eleven messages were posted to the list which did not fall directly under any one  theme but were related to general issues on sustainability. In addition, some of the themed contributions also addressed more general issues related to the sustainability of handpump projects.

4.2 Observations

Interdependence

The perception of what constitutes ‘sustainability’ was raised by Carter (23/11). The misconception that communities should be able to manage their technology in complete independence of others would seem to be widespread and to have been promoted (perhaps inadvertently) by such initiatives as VLOM. One dimension of sustainability is interdependence and the key to success is to identify the necessary dependencies on others and make them work.

Is sustainability achievable?

Completely contrasting views were expressed regarding whether sustainable handpump projects are achievable at all. Aleobua (27/11) believes that sustainability is not achievable and that the heterogeneity of African states makes it impossible to find enough common factors applicable to the sustainability of handpumps in Africa to provide useful guidelines. However, many contributors believe strongly that it is possible to provide sustainable handpump projects in Africa, and that the handpump is a valid option for many years to come (Ezem, 18/12, et al.).

New approaches 



Thorpe (19/12) argues that the propagation of various handpump technologies in sub-Saharan Africa has more to do with marketing by individual champions than with any measure of sustainability. Also, the lack of networking between organisations and individuals means that mistakes are commonly repeated.

Private sector, government and end-users are interdependent but their precise roles differ in different countries and regions. It is therefore important not to adopt a ‘one size fits all’ approach but to consult communities and other stakeholders involved to find appropriate solutions in that specific context (Gomme, 07/12).

Monitoring sustainability

Batchelor (19/12) described recent research undertaken by Gamos in Malawi and Mozambique to measure sustainability. A list of the variables used was provided and it was suggested that a database be developed to analyse and store survey data (from many projects) in a standardised format. Preat (17/12) also presented a number of key issues and questions relating to handpump sustainability.

4.3 Key findings

· Sustainable handpump projects can be achieved but rely on interdependence between communities, external support agencies, governments and the private sector. Communities cannot be viewed in isolation.

· Sustainability is a dynamic concept and there are many variables which contribute to it; systems which are sustainable in one region or country may not be sustainable in another.

· A project database to measure and monitor the sustainability of different handpump projects should be encouraged and the collective findings disseminated to improve future approaches.

5. Conclusions and recommendations

From the proceedings of the e-conference it is clear to see that the sustainability of handpump projects is a complex and far-reaching issue. The fact that more than half the total number of contributions was posted under the technical and environmental theme probably reflects the technical background common to many of the list members. The main interest in handpumps, and therefore handpump projects, tends to be among technically-minded individuals, often with a particular interest in specific technologies or designs. In one sense, this is a negative aspect in that discussions are often biased towards technical aspects and a lack of balance is achieved; however, that there is in-depth, sometimes passionate, interest can only be positive.

Sections 1 – 4 reflect opinions of the e-conference participants. The following conclusions and recommendations by the authors of this report are based on the key findings of the previous sections.

· Despite the interest shown in the conference very few sustainable handpump projects were offered as examples.

· Although there was little discussion regarding demand responsive approaches it remains important that handpump projects respond to the needs and wishes of the intended end-users. The value that a community allocates to a hand-pumped water supply will depend on how much they recognise the need for it, and whether they are able to manage the supply in the way they choose; this will have a key influence on sustainability.

· The traditional VLOM approach to the management of handpumps is not always successful, particularly where there is a lack of community cohesion. Other approaches such as private ownership, the handpump-leasing concept and the total warranty scheme should be considered.

· External support agencies, donors and governments need to adopt more flexible approaches to handpump standardisation, planning, implementation, operation and maintenance.

· Sustainability is a dynamic concept and relies on interdependencies between governments, agencies, communities and the private sector. Sustainable project solutions may not be directly transferable from one area to another and no single approach will be successful everywhere.

· The role of government in water supply projects must be clearly defined, and understood by the end-users.

· Different ways in which the private sector can be involved in project implementation and support should be investigated and successful approaches promoted.

· Spare parts supply must be considered from the outset of project planning.

· Handpump design is an important component of project sustainability and further technology development and adaptation should be encouraged. 

· The combination of the pump and the well or borehole requires greater emphasis in project planning.

· Alternative water sources and water supply technologies must always be considered in the planning process for the implementation and improvement of water supplies. Handpump projects should only be implemented where alternative strategies have also been investigated and evaluated through consultation with key stakeholders, and where the handpump is found to be the most appropriate option.

· There is a need to clarify the design methodology for selecting the population served per handpump.

· The viability of establishing and maintaining an international database for handpump projects should be investigated.
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