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Abstract 
New low cost options for boreholes, pumps, storage, irrigation and water treatment can drastically 
scale up the access to water and sanitation for the poor. An example is the rope pump of which now 
some 110,000 are installed worldwide and used by some 5 million people. However there are also 
rope pump failures. This simple pump is easily copied by untrained technicians resulting in errors in 
production, installation and so creates a bad image. One way to improve the quality of low cost 
technologies is using centres like the SHIPO Smart centre in Tanzania. This centre demonstrates 
15 proven and effective low cost WASH technologies and has the capacity for hands on training in  
production, maintenance and marketing aspects. Scaling up the number of Smart centres and 
training focussed on quality can increase the use of new water solutions and therefore sustainable 
water access for the poor at Base of the Pyramid. 
 

Introduction 
RWSN publications indicate that one of the four pillars of self supply (and community water supply) 
is the availability of affordable technologies. A positive development is that through innovation a 
number of water technologies are reduced in cost and increased in sustainability. These new 
technologies have been called Smart Techs because they are simple, affordable and often easier 
and/or cheaper to produce and maintain than conventional technologies. They are generally 
produced and/or sold by the local private sector so spare parts are available resulting in a “profit-
based sustainability”.   An example of a Smart Tech is the rope pump, an ancient pump 
technology that, with new materials and designs, now is a very effective hand pump can reach 
depths of 60 meters (Alberts, 2004).  
The improved rope pump was introduced in Nicaragua in 1990 were there now are some 90,000 
installed. In Asia and Africa there now are over 20,000 rope pumps (note Numbers of rope pumps 
are based on data of workshops Amec and Bombas de mecate Nicaragua, and NGOs (including 
Connect International, UNICEF Ethiophia, Water aid, Pump aid, Humana).  
The result of the shift from imported piston pumps to locally produced rope pumps is that the rural 
water supply in Nicaragua increased three times faster than countries that imported conventional 
piston pumps (Alberts, 2004). Rope pumps can be produced with local materials by local 
blacksmiths. They are cheaper than piston pumps and much easier to repair because of their 
simplicity (no black box).  If installed properly, over 90% of the can pumps stay working as 
confirmed by evaluations of EU funded projects in Africa and by IRC (International Resource Centre 
for water and sanitation) in Nicaragua (IRC, 1995).  
Examples of some other Smart Techs are:  

 Underlining. A mason technique to avoid collapsing of wells in loose ground layers.  
 Rota sludge and Baptist drilling.  Manual drilling for compact clay and semi-hard ground 
 layers to 50 and 80 meters deep respectively. Cost 15 - 3 US$/m (incl. casing). 
 Emas tanks, Wire cement tanks. Storage tanks to collect rooftop or ground runoff water 

made of cement, wire and local materials as clay, bricks or bamboo. Cost are 30-40% lower 
than Ferro-cement tanks and volumes up to 60 m3.  Cost; 1 - 1.5 bag of cement / m3  

 Tube recharge: An option that can fill the aquifer with 50 to 100 m3 /yr with rainwater that 
otherwise would flow away to rivers. Results of projects in Ghana and Zambia are that dug 
wells which previously went dry, now have water all year round.  After training, families 
themselves can install this system. Cost; 2 – 10 US$ 

 Easy drip; Drip systems using lay flat hoses with micro tubes or prepunched holes for 

mailto:Holtslag.dapper@kpnmail.nl
http://www.connectinternational.nl/


[159] Holtslag 

2 
 

laterals and local polypipe for the main. Cost 10US$ per 100 m2  
 Siphon filters.  A very effective water filter that produces 80 litres of safe drinking water per 

day, with a life time of 3000 to 7000 litres. Retail price ; 10 - 14 US$. 
 UD slabs. A latrine slab with Urine Diversion. The urine can be used as fertilizer. Urine has 5 

times more phosphate than faeces and handling is harmless. The urine of a family has 
phosphate for production of food for that same family.   

Description of the case study  
Some effects of Smart Techs in different countries are : (5)   

 Bolivia.  Over 20.000 family wells are made with Emas and Baptist drilling. Total cost of a 
borehole  + a PVC pump  (average 30m deep) for self supply ranges from 100 – 400 US$ 

 India.  Rope pumps are connected directly with an easy drip system without the need for  an 
elevated storage tank. Cost 40US$ per 400 m2 

 Zambia. Small farmers get a loan for a drilled or dug well and a rope pump. Some produce 
tomatoes for the local market and 10 neighbouring families use the pump for domestic use. 
Loans of 250 to 400 US$ are paid back in 6 months. Over 900 systems installed in the last 3 
years.  

 Zimbabwe.  Some 8300 Siphon filters were disseminated during the 2009 Cholera outbreak. 
None of the families who used the filter reported cases of cholera.   

 Malawi. The so called Elephant toilets with urine diversion are introduced. The urine is used 
as fertiliser for the production of vegetables.  

 Tanzania. Communities of 5- 30 families and schools with 400 pupils have water supply with 
rope pumps  on hand drilled boreholes. The shift from machine drilling and imported piston 
pumps to hand drilling and locally produced rope pumps reduced the cost of water points in 
the South of Tanzania from 3000 US$ to 800 US$. Activities started in 2004 and a recent 
water mapping of 5090 water points in Tanzania indicates that over 75% of low cost pumps 
like Nira and rope pumps are working. 

The Netherlands based NGO, Connect International (CI) and the Practica Foundation assisted 
SHIPO in 2005 to start a Smart Centre with training in manual drilling and rope pumps. Later on, 
technologies like underlining, storage tanks, tube recharge, irrigation and water filters were added. 
Total cost of a 50m2  trainings workshop with tools, the installation of 15 technologies was some 
50.000 US$. With Dutch development aid, CI supported SHIPO in the past 6 years with technical 
assistance, development of trainings modules, and publication in Tanzania and other countries. 

Main results  

The results of the SHIPO Smart centre so far include:  

 20 trainers trained, from 6 countries 
 12 private rope pump producers, well drillers trained 
 4000 rope pumps installed, 3500 wells upgraded,  400 boreholes drilled, 15.000 water filters 

disseminated. Filters were (partly) paid by the families  
 Cost reduction for rural water supply in the Njombe area from 40 US$ to 15 US$/capita 

Lessons learned :  

 For pump maintenance the “reparability” of that pump is often more important than 
the quality of the pump. Whatever pump is installed, a first condition should be that the 
users are willing and are able to manage the maintenance.  

 Lack of awareness of new options. Despite publications and promotion on water fora, 
governments and NGOs are hardly aware of new options or have a wrong impression of low 
cost options so do not include them (yet) in planning.  

 Low cost options have a “stone age” image. People who have not seen the new low cost 
options or have seen bad examples, often consider low cost options as inferior.  

 Fast introduction is counter productive. Initial and follow-up training is not sufficient (often 
due to lack of funds) which is a threat for quality. Due to errors in production pumps corrode, 
PVC pipes are loose, ropes break more than necessary, pump handles are to high resulting 
in a loss of energy. Errors in well covers or hygienic seals cause water to flow back into the 
well resulting in contamination of the water source. 
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 Simple is not easy. A problem with options like Rope pumps is that they are “too simple”. 
Many think they can make it. Although they are indeed simple, basic construction rules are 
essential. For instance a small error in a bushing can cause the handle to break within two 
months. If made well, it lasts for 20 years. In technology “the devil is in the (de)tail”.  

 Long term capacity building needed. Successful dissemination requires capacity building 
in technical and marketing aspects. Long time training is needed for quality in production, 
installation, maintenance management and supply chain of products and spares.  

 In some areas, costs of rural water supply can reduce by 50% or more.  Where ground 
layers are not to hard manual drilling is possible till 60 meters deep. If done right, manual 
drilled boreholes have the same quality as machine drilled boreholes.    

Self supply has much potential. Families are willing to pay for their own well and pump! 

Recommendations 

 Increase awareness on the huge economic impact of water and sanitation. Publications 
SIWI/WHO in2007 indicated benefits of $5-28 per $1 invested; “Safe drinking water maybe 
the most cost-effective action to reduce poverty (UN University 2008) (6) 

 Increase awareness on Smart Techs. Use new publications like Smart Series booklets, 
new innovative media like AKVO (Wikipedia for water and sanitation), Waterchannel,.. 

 NGOs should show real examples of Smart Techs at their offices 
 Create critical mass of Smart techs. It often is needed that 5 to 10% of a community has a 

new product / technology before the other 90% will start to buy it also. Projects are needed 
to create this critical mass. 

 Include Smart Techs in vocational training (TVET, VETA). For instance include rope 
pumps and drill sets in the metal training and hand drilling, well improvement, tube recharge  
water tanks in the masons training. This results in jobs and business development. 

 A Smart centre in each country. Whether it is called Smart centre, WASH tech centre or 
other names, there should be one leading centre in each country with updated WASH 
technology and training capacity. In big countries, each district  should have such a centre. 

 Before installing new facilities first investigate if low cost options are possible. For 
instance before starting a machine drilled borehole, investigate if hand drilling is possible. 

 Provide low cost loans for self supply. Loans of 100 to 1000US$ 
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The SHIPO Smart center in Tanzania. Trainers are 
trained in production and maintenance of Smart 
Techs 

Training in manual borehole drilling with the Rota 
sludge technique 

  

Training includes field visits to broken pumps. The 
pump is repaired and participants are trained in  
maintenance  

Examples of technologies at the SHIPO training 
centre like the Underlining system 
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Training in the production of a UD latrine slab Technicians of a private  workshop in Monapo 
(Mozambique) proudly show rope pumps they  
produced after they were trained at SHIPO 

  


