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EXECUTIVE SUMMARY 
 

Improved water and sanitation is a basic right for every human being and it increases 

economic growth by improving health and livelihoods of people at local, regional and 

national levels. 

This survey evaluated experiences with Rope pumps that were installed via activities 

of the CCAP SMART Centre. The survey was used to get an impression of the 

potential of this technology for a sustainable water supply option for rural and peri 

urban areas in Malawi. Specifically, it sought to evaluate the functionality of the Rope 

pump, to determine the quality of water collected from the Rope pumps regarding 

faecal contamination, to get an impression of the socio-economic impact of Rope 

pumps both from communal and private water pumps and also to gather information 

on bottle necks regarding the use of the technology by government and stakeholders. 

The research was carried out in six districts of Malawi namely: Kasungu, Mzuzu City, 

Mzimba, NKhatabay, Rumphi and Karonga. A total of 127 water points from the 

aforementioned districts were purposively selected and water samples were taken 

from 89 water points which were functional at the time of the visit. Water points were 

categorized into private and communal pumps, based on ownership. Data was 

gathered through structured interviews with Rope pump users, focus group 

discussion and key informant interviews. 3M Petrifilm E.Coli/Coliform count plate 

was used to gather data on water quality. 

The results show an overall of 73% of the pumps functioning while 27% were non-

functional. In terms of ownership of the pumps, private owned pumps had 87% of the 

pumps functioning while communal pumps had 64% of the pumps functioning. 

Water quality analysis revealed that 74% of the samples analysed were E.Coli free 

while 1% of the sample registered TNTC. Water quality in wells was greatly affected 

by closeness of a water point to a contamination source; the depth of the well; 

exposure of the well to the environment and unhygienic practices within the pump’s 

vicinity. Users in both private and communal pumps expressed satisfaction in how 

the pump works. Despite being satisfied with technology, users especially in 

communal settings seem not willing to maintain the pumps.  
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It was strongly recommended that the following should be ensured: Trainings on 

O&M should be emphazed, testing of water quantity and quality should be priotised 

to ensure water of acceptable quality and quantity, stakeholder involvement in 

promotion of Rope pumps is a key to development of the technology and that there is 

a need to disseminate information and findings of the results to relevant stakeholders.  
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CHAPTER 1 

 

INTRODUCTION 
             

1.1 Background Information 

Improved water and sanitation is a basic right for every human being and it increases 

economic growth by improving health and livelihoods of people at local, regional and 

national levels. According to the African Development Bank’s long-term strategy, 

water security is a core driver of transformation in Africa (ADB, 2015). The Malawi 

Growth and Development Strategy (MGDS) estimates a financing gap of $US78M for 

the WASH Sector (ISF‐UTS, 2011). Recent years have seen an increase in funding to 

WASH initiatives and according to Malawi’s Ministry of Finance (MoF), the Ministry 

of Agriculture Irrigation and Water Development (MoAIWD) increased funding from 

$US 2.97M in 2004/5 to $US 9.34M in 2009/10. In addition, an increase in funding was 

received by city and regional Water Boards, however, this is insufficient to keep pace 

with rapid population growth. Over the same period, the MoF reported that donor 

budgets towards WASH interventions increased from $US 5.4M to $US 31.7M, with 

future commitments rising further still (ISF‐UTS, 2011).  

A key challenge is rural versus urban per capita spending on WASH activities, which 

reflects a less than equitable share being spent in rural areas where more than 80% of 

the population live. This is particularly the case for sanitation, which has been 

neglected in terms of political leadership and in financing. A 2005 WaterAid report 

notes that only 3% of the 2005/06 budget was spent on water and sanitation, and of 

this only 2.5% was spent on sanitation, with the remaining 97.5% spent on water. Even 

with this focus on water, the GoM has not dedicated funds on operations and 

maintenance of the many village based water facilities (ISF‐UTS, 2011). The rural 

subsector also suffers lack of coordination of investment funds. Improved water 

access in rural areas generally refers to boreholes with hand pumps, shallow wells 

with hand pumps and piped gravity‐fed schemes. 
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Rural communities are encouraged to take care of these water facilities via 

‘Community based maintenance’, however Village Water Committees do not receive 

substantial funding or government support to do so, with NGOs sometimes offering 

technical assistance to fill this gap in expertise. There is also limited community 

ownership of water facilities, which has resulted in theft, vandalism and a lack of 

operational maintenance (ISF‐UTS, 2011). 

About 80% of the population in Malawi live in rural areas where access to safe water 

is 77% and access to sanitation is 57% (USAID, 2010). This is unlike urban areas where 

most residents have access to treated piped water provided by the country’s five 

Water Boards.  However, non-functionality of water facilities in rural areas continues 

to affect this water and sanitation coverage. In 2008 there were reports that 79% of 

rural boreholes and 49% of gravity‐fed schemes were non‐functioning, which reduced 

the availability in practice to 55% or even lower also due to rapid annual population 

growth rate of 2.8% according to 2008 Census (NSO, 2010). This therefore indicates 

that most of the rural and peri-urban residents in Malawi resort to go back to 

unprotected sources of drinking water such as rivers and open shallow well.  

The MDG and the proposed MGDS II targets for access were being achieved so that 

by 2008 an estimated 77% of rural households had access to improved water supply. 

However the data does not take into account actual consumption of water to meet 

basic needs. This can sometimes be low due to factors such as poor functionality rates 

as highlighted above and long times spend queuing for water which discourages use. 

Performance can be improved even further through better monitoring of coverage and 

functionality of facilities in order to better target under-covered areas with new 

investments, and to target investments in maintenance and rehabilitation of non -

functioning of water facilities (MoAIWD, 2012). 

Innovation in technology and massive investments in integrated water development 

and management are critical to increase sustainability of water projects. However, 

such investments are often not emphasized in rural areas in Malawi (MoAIWD, 2012). 

One solution to solve the problems mentioned above is the introduction and use of 

low cost technologies in water and sanitation. These new technologies are called 

SMARTechs. SMART stands for Simple, Market-based, Affordable and Repairable 
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Technologies. Examples are manually drilled wells and locally produced hand pumps 

like Canzee pumps, Mark V pumps and Rope pumps. Through training of the local 

private sector in such technologies, the CCAP SMART Centre has helped to improve 

water and sanitation in rural and peri-urban areas in Malawi. The SMART Centre also 

trains the local private sector in installation and repairs of conventional technologies 

like Afridev pumps. Another focus is on Self-supply by improving existing and 

making new wells at family level. The SMART Centre also offers business support 

services and helps to build up supply chains of market based products. The Rope 

pump is one such technology that the CCAP SMART Centre is promoting. 

The Rope pump, also known as rope and washer pump, is a low cost option for water 

supply. It is simple, easy to maintain and can be produced with materials that are 

available in Malawi. There is no need to import materials to produce this pump nor 

are complex technical and engineering skills needed to repair the pump. It is made of 

simple, cheap and locally available materials with spare parts also available within 

the local market (Haanen & Holtslag, 2016). 

The  Rope pump can pump from a depth of up to 50 meters and can be installed on 

both hand dug wells and boreholes and is especially suitable for small communities 

where other hand pumps like the Afridev pump are too expensive. Another effective 

use for Rope pumps is for families (Self-supply) due to its high pump volume. The 

effect of the Rope pump for Self- supply is that it increases family income, and 

increases food security as is the case in countries like Nicaragua (Haanen & Holtslag, 

2016). 

The Rope pump is a commercial product and increases the range of products of local 

entrepreneurs which results in increased incomes and creation of jobs. The CCAP 

SMART Centre has trained local technicians and entrepreneurs in this and other 

SMARTechs but also in business skills, marketing for pumps, manual drilling, water 

filters, latrine slabs and other technologies. 

 

1.2 Statement of the problem 

According to WHO/UNICEF Joint Monitoring Programme (2015) update significant 

proportions of the population in sub-Saharan Africa continue to use rivers, lakes, 
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ponds and irrigation canals as their main source of drinking water. Of the 663 million 

people still using unimproved drinking water sources, those who use surface water 

face the greatest risks to their health and well-being. Rural populations are 

particularly disadvantaged, accounting for 93 per cent of the people using surface 

water. Seven out of ten of the 159 million people relying on water taken directly from 

rivers, lakes and other surface waters live in sub-Saharan Africa, and 33 per cent of 

these practice open defecation (WHO/UNICEF, 2015).  

To reach the Vision of the Government of Malawi according to National water policy 

of 2005 (water and sanitation for all, always) there is a need for infrastructural 

development which is limited. One solution is scaling up low cost technologies like 

manual drilling and Canzee, Mark V and Rope pumps. Over 250 Rope pumps have 

been installed in rural and peri-urban areas in the northern part of Malawi as an effect 

of the CCAP SMART Centre1. However, little is known with regard to the status quo 

of the Rope pumps. For instance how many of these pumps are still functioning after 

2 years or more, what is the water quality of water from these pumps, what the most 

common problems are and what the economic impact is if the pumps are used at 

family level for irrigation or other activities. Social acceptance of Rope pumps is also 

not known. This information is essential to get the Rope pump technology recognized 

by NGOs and the Malawi government. 

Hence it is significant to investigate the successes and challenges of The Rope pump 

technology as a means for sustainable WASH in rural and peri-urban areas of Malawi 

and investigate areas of further improvements 

1.3 Objectives of the Study 

1.3.1. Main Objective 

To evaluate the experiences with Rope pumps that were installed via activities of the 

CCAP SMART Centre and to get an impression of the potential of this technology for 

a sustainable water supply option for rural and peri urban areas in Malawi.  

1.3.2. Specific Objectives 
 To evaluate the functionality of Rope pumps. 

                                                        
1 http://www.smartcentremalawi.com 
 

http://www.smartcentremalawi.com/
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 To determine the water quality of water pumped up by Rope pumps especially  

 To get an impression of the social and economic impact of Rope pumps both for 

Communal supply as well as Self supply regarding fecal contamination. 

 To get information on bottle necks and interest by government and NGOs to use 

this technology in their water programs. 
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CHAPTER TWO 

 

LITERATURE REVIEW 
             

In rural and peri-urban areas in many countries and Malawi in particular, the 

dispersed nature of the population has made hand pumps the technology of choice 

for potable water supply (www.ropepumps.org). Hand pumps require lower upfront 

costs and less maintenance than piped networks. The technology of the Rope pump 

has existed in different forms for centuries, with records from ancient China over 1000 

years ago, as “The Chain and Washer Pump” (ERPF, 2002)  and  with records in France 

at the turn of the last century (WSP, 2001). 

2.1. Technical aspects of the Rope pump technology 

The Rope pumps can be built locally using materials such as steel, PVC pipes and used 

car tyres that can be acquired in the area (Alberts, 2004). The Rope pump consists of a 

wheel and a polythene rope with pistons (washers) made from rubber. Pistons are 

attached to the rope at every meter and fits inside the tube. When the rope is pulled 

up through the tube, the water above between the pistons is pushed up above ground 

level. The rope is pulled up with a wheel, so that when the wheel handle is turned, the 

rope is pulled up and goes down into the well again. At the bottom there is a guide 

box that makes the rope re-enter the PVC tube smoothly.  

The pumping elements are the pistons, the rope and pipes made of PVC.  The pistons, 

can be made of rubber of car tires or with High Density Poly ethylene by injection 

moulding. The piston are of high precision to prevent hydraulic losses (Nederstigt & 

Van der Wal, 2011). 
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                     Figure 1: The Rope Pump 

The Rope pump is low cost technology compared to piston pumps such as Indian 

mark II or Afridev and is about 75% to 80% lower in cost. To avoid breakage it is 

recommended that the maximum number of people taking water form a Rope pump 

is 150. (where as in piston pumps like Afridev, the number is 250).  The Rope pump is 

therefore fit for small communities since it is low cost and is also affordable for middle 

income families (Alberts, 2004).  

However, although simple the details in Rope pumps are essential. Studies in Ghana 

(WaterAid, 2004) on technical performance of Rope pumps indicated that the rope and 

other parts wear out too early. The rope touched the concrete guide box as a result of 

not setting it up properly and this caused friction. Another problem is rusting of the 

metal frame on which the wheel is set. Experiences in Ghana and other countries 

indicate that good construction and installation of Rope pump is essential.  These 

Ghana experiences have resulted in improvements of the guide box, the wheel, Pump 

structure where galvanized pipes are now being used. The Rope pump model now 

promoted by the SMART Centre is an updated model (Haanen & Holtslag, 2016). 

There is also a difference between Communally- owned Pumps and privately owned 

pumps. For instance, the rope of a communal pump needs to be changed every 6 

months to 1 year whereas the rope in a Family pump can last for 7 years. This is the 

case because increased use of the pump causes the rope to wear ou. 
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One perception of the Rope pump is that the rope can cause contamination. This was 

because the rope is not covered and is exposed to the outer environment (Nederstigt 

& Van der Wal, 2011). This has been improved by a metal cover that covers the rope 

and prevents it somehow from external pollutants. However, there is no evidence that 

rope pumps influence contamination (Coloru, Mgaya, & Taubert, 2012). A study was 

conducted in Tanzania to assess Rope pumps’ potential to assure a sustainable and 

high quality water supply service in rural areas. The study compared Rope pumps 

with other traditional piston technologies such as Nira/Tanira and Afridev which are 

more widely adopted in water supply initiatives in order to determine whether or not 

the Rope pump provides a viable alternative for community water supply. Users’ 

interviews, sanitary surveys and water quality analysis were used to develop a 

comparative performances analysis for the two pumps types. Although the results 

showed contamination in both technologies, there was no evidence that the results 

were due to the type of pump but rather the hygienic conditions of the pump’s 

surrounding (Coloru, Mgaya, & Taubert, 2012). There was therefore a need to put in 

place measures and innovative systems to assure minimum standards in the 

production, installation and maintenance of Rope pumps. 

 

2.2. Economic viability of the Rope pumps 

As mentioned the Rope pump costs between 75 and 80 percent less than other 

traditional piston pumps currently in use in countries like Ghana (WaterAid, 2004). 

This is because all the materials needed for production are locally available and 

maintenance costs are within the means of the community to pay. The part that needs 

regular repair probably is the rope itself, which is also very cheap and available 

locally. The piston which is the only part that is unavailable most times can easily be 

manufactured using very simple materials such as plastic waste available almost in 

every community. Maintenance of the Rope pump can be done easily using 

contributions from the communities unlike in other technologies where spare parts 

are expensive. This means no external financial support mechanism is needed to 

sustain the Rope pump technology. 
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2.3. Social acceptance of the Rope pumps 

Studies indicates that there now are some 130.000 Rope pumps worldwide and that, 

if produced and installed well, there is a large acceptance by communities who also 

show ownership of the technology (ACRA, 2012). This is also because communities 

are involved in the installation and are trained to do the basic maintenance. Large 

repairs can be done by the local workshops who produced the pump. Often 

water  committees in the communities are in charge of operation and maintenance of 

the rope pump and if something breaks the families of the community 

contributes  money for instance to buy a new rope. The improvements made on the 

pump have generated a rise in demand for the pump in some African countries 

(WaterAid, 2004). 

 

Another issue affecting acceptance of the Rope pumps by the local communities in 

Ghana was that people were much used to imported hand pumps such as Afridev and 

Mark II. To replace such a technology which has been accepted by most communities 

is not easy as it takes time for people to develop new interest, adapt to new 

innovations and abandon tradition (WaterAid, 2004). 

 

2.4. Political acceptance of the Rope pumps 

The SDG6 promises sustainable and affordable water supply for all people 

worldwide. However, some 80% of the remaining 660 Million people who are not yet 

served live in rural areas and are a huge challenge for Governments (WHO/UNICEF, 

2015). In remote rural areas machine drilled boreholes and imported piston pumps 

are often too expensive so other solutions are needed.  There are many hand-dug 

wells, where people fetch the water with rope and bucket. These wells can be 

improved by mounting a well cover and a hand pump like a Canzee pump, EMAS 

pump or Rope pump.   

In some countries like Nicaragua and Ethiopia the Rope pump has been accepted as a 

tool for protecting wells and for rural water supply (Alberts, 2004). However some 

government and NGOs are reluctant to use Rope pumps because of the following 

reasons: it is a semi-open pump, so the perception is that it can contaminate the water, 
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in some cases wrong examples were introduced with lack of follow up and users 

involvement leading to lack of ownership and technical mistakes in construction and 

installation leading to many unnecessary breakdowns. There still is lack of awareness 

on new Pump models and improvements on social aspects. The institutional and legal 

framework in some countries indirectly inhibit the uses of the Rope pump as a 

technology for Communal Rural water supply. This has a negative tendency in the 

adoption and scalability of Rope pumps (WASHtech, 2013). 

2.5. Water quality parameters (Coliform bacteria) 

Coliform bacteria are described and grouped as either Total or Fecal Coliform based 

on their characteristics and origin. Total coliform consists of faecal coliform such as 

Escherichia coli (E .coli) which originates mainly from the intestines of warm blooded 

animals as well as human beings and other types of coliform bacteria which are not of 

faecal origin such as klebsiella, Citrobacterspp which are naturally found in soils and 

nutrient rich waters (Hudson, 2008).  

The presence of Fecal Coliform in water from wells may indicate recent groundwater 

contamination by human sewage or animal droppings which could contain other 

bacteria, viruses, or disease-causing organisms (GEF, 2006). This is why coliform 

bacteria are used as “indicator organisms” because their presence explains potential 

presence of other disease-causing organisms in the water. Drinking water 

contaminated with coliform bacteria can cause stomach and intestinal illness such as 

diarrhea and nausea, and can even lead to death (WHO-EOCD, 2003). 
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CHAPTER THREE 

 

MATERIALS AND METHODS 
             

3.1. Research Site 

The survey was done in 6 purposively selected districts of Kasungu, Mzuzu City, 

Mzimba, Nkhatabay, Rumphi and Karonga. Households and communities using 

Rope pumps in the aforementioned districts were targeted. Data was collected from 

Pumps that had been installed or in use for at least six month at the time of the data 

collection exercise. Figure 2 below is a Map of Central and Northern Malawi showing 

location of the study sites.  

 

 

 

3.2. Research Design 

The study employed both qualitative and quantitative data. Data was gathered from 

structured interviews and focus group discussion. This data was collected from users 

Figure 2: Map showing study area 
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of communal water points and users of private water points; entrepreneurs involved 

in Rope pump fabrication and installation; implementing organizations involved in 

Rope pumps projects and government officials from the Ministry of Agriculture, 

Irrigation and Water Development. Data on water quality was gathered using 3MTM 

PetrifilmTM E. Coli/Coliform count plate. 

3.3. Sampling procedure and sample size. 

Purposive sampling method was used to select the sites. Field data was collected in a 

total of 67 data collection days. In which 54 field days involved one to one interview 

with users, inspecting the Rope pumps and collecting water samples. The last 13 field 

days involved two FGDs with local drillers and welders/civil workers engaging with 

Rope pumps and a Key Informant Interviews with organizations that promote and 

implement Rope pumps. The following table shows how many pumps were visited 

from every study district.                              

                        Table 1: Showing number of pumps visited per district 

District Number of pumps visited 

Kasungu 22 

Mzumba 18 

Mzuzu 36 

Nkhatabay 22 

Rumphi 25 

Karonga 4 

Total 127 

 

The implementing agencies interviewed were Water for People, Pump Aid, 

CADECOM, DAPP, Rural Development Partners, Footsteps Africa and ASAP. District 

Water Officers for Karonga district, Rumphi district, Mzimba district, Nkhatabay 

district and Water Monitoring Assistant (WMA) for Kasungu district were also 

interviewed. Drillers and welders/civil workers were engaged in a focus group 

discussion (FGD). 
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3.4. Data Collection procedure 

3.4.1. Use of Questionnaire, FGD and Observational Checklist 

The study used primary data collection procedure. A mobile App surveyor known as 

mWater2 was used to formulate a questionnaire, a checklist and then used to record 

responses from the interviewee. Face to face questionnaire interviews with Rope 

pump users and observational checklists to determine the technical performance and 

functionality of the Rope pumps were employed. Only pumps that had been installed 

for at least six months at the time of the visit were sampled. The data collection 

targeted issues regarding technical, social, and economic aspects of Rope pumps. 

Implementers such as government officers, the NGO or private WASH players 

implementing Rope pump technology and the proponent of the Rope pump 

technology (CCAP SMART Centre) were each engaged in Key Informant Interviews. 

Local WASH entrepreneurs and technicians including welders and drillers were 

engaged using a Focus Group Discussion.  

Total coliforms and E. coli were determined using 3M Petrifilm Count Plate. Two 

water samples from a given water point were collected each in 100ml whirl pack bag 

and put into a collecting bottle before being transferred from field for incubation. A 

volume of 1 mL from each samples was put on a 3M Petrifilm Count Plate. Before 

being incubated, the name of sample, area from which it was collected and time of 

incubation for all the samples were recorded. The results were obtained by counting 

colonies of both Total Coliforms and E.Coli from petrifilm after 24 ± 2 hours of 

incubation. 3M Petrifilm Coliform Count Plate was used only to indicate the presence 

of faecal and non faecal coliform in water from the sampled points not necessarily to 

compare the results as per requirement of WHO and Malawi Bureau of Standards 

which is number of colonies per 100ml sample.   

3.5. Data Analysis 

Raw data for the research was exported from mWater surveyor where it was collected 

to Microsoft Excel for analysis. 

                                                        
2 http://www.mwater.co 
 
 

http://www.mwater.co/


14 
 

 

3.5.1 Laboratory analysis 

Water collected from the points were tested for E.Coli and Total Coliforms using 3M 

Petrifilm Coliform Count Plate3. The Petrifilm E. coli Count plates contain violet red 

bile nutrients, a cold water soluble agent, a glucuronidase indicator to identify E. coli, 

and a tetrazolium indicator aimed at boosting the visualization of non-E. coli bacteria. 

The lactose in the medium is fermented by Coliforms to produce gas which is trapped 

around the coliform colony and allows the distinction of coliform bacteria from non 

E.Coli bacteria. The glucuronidate, which is produced by E. coli reacts with the 

glucuronidase indicator in the medium to produce a blue precipitate around the 

colony allowing visual identification of E.coli. A volume of 1ml from each water 

sample was put on the 3M Petrifilm plate and incubated for 24 ± 2 hours at 35°C ± 1°C. 

E.Coli will produce blue colonies with gas while Total coliform produces red colonies 

with gas. Average E.coli and Total coliform count were recorded from the result of 

each sampled point 

 

Figure 3: Water quality kit 

 

                                                        
3 https://www.3m.com 
 

https://www.3m.com/
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3.6 Ethical Consideration 

The research team comprised of Water Resources professionals who are not 

employees of CCAP SMART Centre but were consulted to carry out this study on 

behalf of CCAP SMART Centre.  Therefore, the findings of the study are not views of 

CCAP SMART Centre.  

The study considered the following ethical issues; firstly before data collection, 

consent was sought from local relevant authorities, in all the areas which were 

involved during the study. The authorities mainly included the Traditional leaders 

and area development committee members in some cases. Secondly, consent was also 

sought from each selected interviewee. Participation in this study was strictly 

voluntary and answers by the respondents were kept confidential.  Prior to each 

interview, the researcher introduced himself, explained to the respondent the purpose 

of the research and a brief introduction of the CCAP SMART Centre.  These 

participants were mainly those that are direct users of the Rope pump and those 

directly influenced by the SMARTechs. Participants were not to be paid or forced to 

participate or give responses and any other information related to the research. 

 

3.7 Limitations of the study 
The research was well carried out - nevertheless, the following factors might have 

affected the findings of the research: 

1. Water samples were taken once from each water point. water samples was 

supposed to be taken in two or three different seasons to compare the results 

2. The researchers were unable to interview five respondents from each water point 

in some areas as planned due to other uncertainties such social gatherings, funerals 

and absence of respondents in their respective homes. 
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CHAPTER FOUR 

 

RESULTS AND DISCUSSION 
             

4.0 Chapter outline 

This chapter presents the results of the findings in the field and discussions on these 

finding in accordance to the four specific objectives given in chapter one. The results 

presented are findings on the functionality of the rope pump technology, water 

quality, the socio-economic impacts of the rope pumps on communities and 

perception of the government and implementing agencies (NGOs) on the rope and 

washer pump technology. 

4.1 Functionality of Rope pumps 
Functionality is one of the critical areas to look at as far as management and 

sustainability of any water facility is concerned. Functionality in the context of this 

research was defined as: the pump being capable of pumping out water of required 

volume. The research examined a total of 127 Rope pumps and it was found out that 

93 pumps were functional while 34 pumps were nonfunctional representing, 73% 

and 27% respectively. Figure below shows the functionality of the Rope pumps.  

  

The Rope pumps visited were grouped in two main categories based on ownership. 

The categories were privately owned pumps and communal owned pumps. The 

Figure 4: Functionality of Rope pumps 
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private owned pumps are those pumps which are financed, managed and maintained 

by single household. While communal pumps are those which are managed and 

maintained by the community. The results indicated that out of the 127 Rope pumps, 

52 pumps were privately owned pumps while 75 pumps were communal pumps. A 

total of 45 private pumps were functional while a total of 48 communal pumps were 

working representing 87% and 64% respectively.  

The following reasons were given by the respondents why pumps were not 

functioning at the time of the visit: 21% of the pumps had broken ropes, 1% had broken 

handle, and 5% were not working because the well was dry, 3% of the pumps had 

broken or missing PVC parts while 4% of the pumps had other reasons.  

 

The results indicate that breaking of the rope is by far the major problem contributing 

to non-functioning of the Rope pumps. About 70% of the all the respondents 

mentioned about frequent breaking of the rope as being the main problem of the Rope 

pump technology. Sometimes rope breaks within a month of repair.  

4.1.1 Factors affecting functionality 

4.1.1.1 Number of users 

 

Figure 5: Reasons of pumps' non-functionality 
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Functionality of the Rope pump was compared to the number of people using it. It 

was found out that the breakdown of the pump such as breaking of the rope and the 

handle increased with an increase in the number of people accessing water from a 

particular water point. For example, private pumps had an average of 5 households 

with 34 people accessing the pump and had an overall 87% of pumps which were 

functioning. On the other hand, communal pumps had an average 25 households with 

154 people accessing the pump and an overall of 64% pumps which were functioning. 

This is shown in figure below. 

Table 2: Showing number of users vs functionality 

 
Average Number 

of households 

Average Number 

of  users 

Functionality 

(%) 

Private pumps 5 34 87 

Communal pumps 25 154 64 

 

The breaking of the rope was also found to be less frequent in private pumps were the 

number of users was less than in communal pumps were number of users was high.  

There was a total of 52 privately owned pumps and 2 pumps had a problem of rope 

while out of 72 Communal pumps 19 pumps had rope problem.  

4.1.1.2 Maintenance of Rope pumps 

Maintenance of the Rope pump is one of the crucial part as far as functionality is 

concerned. Most importantly was to find out how communities maintain the Rope 

pumps. The responses are presented in the figure below. 
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The responses above show that the greater number (46%) of the respondents maintain 

on their own while the rest rely on others such as area mechanics, drillers and SMART 

Centre for maintenance. Although the respondents pointed out that training was 

given, it was observed that still a good number of Rope pumps were not maintained 

or poorly maintained. 

1. Training on maintenance.  

The impact of training on the functionality of Rope pumps was also looked into. 

Comparison was made between privately owned and communally owned pumps on 

training verses functionality. Respondents were asked whether they have received 

training on maintenance and management of the Rope pump. The results indicated 

that 37% of the respondents from privately owned had received training while 76% of 

the respondents from communally owned pumps had received training on 

management and maintenance of the Rope pump. Although majority from communal 

pumps received training, functionality was comparatively lower than privately 

owned pumps (refer to figure 11).  

The results given above show that training on maintenance alone is not enough to 

ensure functionality of the Rope pumps.  

 

Figure 6: Showing person responsible for maintenance 
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4.1.1.3 Frequent breaking of rope 

The rope is the part of the rope pump which mostly breaks. The results from the 

interviews shows that about 62% of the pumps which were not functional had 

problems related to the rope. It was further observed that the frequent breaking of the 

rope was greatly influenced by several factors some of which include: 

1 Frequent use of the Rope pump 

Pumps which are frequently used tend to break more than pumps which are not 

frequently used. This is one of the reasons why private pumps had less number of 

pumps broken than communal pumps. Private pumps had an average of 34 people 

accessing it which means an average 1.4 persons accessed the pump every hour, while 

communal pumps had an average of 154 people accessing which means an average 

6.4 persons accessed the Rope pump every hour. It was observed that community 

owned pumps were used as primary source of water at household level. This means 

the pumps were used to provide water for almost every use thereby increasing the 

frequency of using the Rope pumps. Unlike the private pumps where Rope pumps 

were only used to supplement other water source, mainly piped water system, at 

household level. Some users especially in urban areas only used the Rope pumps for 

minor domestic water use and where there is no flow of water from the piped system  

2. Tension of the rope 

Frequent breaking of the rope was also influenced by how tight and loose the rope 

was. Ropes which are very tight tend to break often while ropes which are very loose 

have a very big chance of interlocking with the guide box. Ropes need to be fixed not 

too tight or too loose to avoid either breaking or interlocking. Tension also increases 

with an increases in the depth of the well. Deeper wells mean the rope carrying more 

column of water in the rising pipe. The weight exerted by the water increases the 

tension of the rope and makes the rope to break often. An observation was made at 

one water point in T/A Chilowamatambe in Kasungu district where a rope pump was 

installed on an approximately 45m well. The rope here was frequently breaking and 

the communities had no idea to what was the cause of the problem. This particular 

community almost abandoned this water point because of this problem of the 

breaking of the rope. 
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3. Size of rope, washer and rising pipe 

The size of the rope has to agree with the diameter of the rising pipe so that the rope 

suits well in the rising pipe. Ropes which have bigger diameter will produce bigger 

knots which will in turn collide with the walls of the rising pipes and the guide box 

causing significant wearing of the rope. During the focus group discussion with 

drillers it was recommended that a rope of 6mm diameter suits well in a rising pipe 

of diameter 32mm, and a rope of diameter 5mm suits well in  rising pipes of diameter 

25mm and 20mm. 

Size of the washer also has an impact on the breaking of the rope. Using bigger 

washers in a small rising pipe will enhance friction between the washer and the walls 

of the rising pipe. The result of this friction is that, the rope becomes very heavy when 

pumping leading to breaking of the rope. 

4. Wear and tear of other parts 

Other parts of the Rope pump such as the guide box contributed too to the breaking of the 

rope. It was observed that tearing and wearing of the guide box enhances friction with the 

rope. The wearing of the guide box was a result of the friction caused by ropes which were 

very tight. Figure below shows a guide box highly worn out creating chances of breaking of 

the rope. 

 

Figure 5: guide box completely worn out 
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Smooth materials in the case of guide box can be used to reduce the roughness of the 

surface and this can help reduce the friction between the metal part of the guide box 

and the rope.  

4.1.1.4 Installation and quality of material used  

Observation was also made on poor installation of Rope pumps, poor civil works and 

the use of low quality materials which compromises the functionality of the Rope 

pumps. Low quality PVC pipes easily break creating entry of foreign objects into the 

well. The figure below shows poor installation and use of low quality PVC. 

Figure 6: poor quality pipes (upper left), Poor installation of 

pipes (upper right) and poor civil works (below) 
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4.1.1.5. Financing the operation and maintenance of Rope pumps 

Every operation and maintenance works incur costs which need to be paid by users 

of the water facility. The research discovered that users had put in place systems 

which they used to finance operation and maintenance of the Rope pumps. Financing 

of operation and maintenance for privately owned pumps is usually done by a single 

household unlike in communal pumps where financing of maintenance was done by 

community members through water committees. Respondents in private pumps were 

more willing to finance the operations and maintenance of the pumps. Most users of 

private pumps had reliable source of money hence financing of the O & M was not a 

problem. In communal pumps, the responsibility to finance the O & M fell on the 

whole village through committees.  

The water point committee collects money from community members using different 

systems. Firstly, users contributes money whenever there is a problem to repair the 

pump. Secondly, community members jointly participate in piece works to raise 

money for repairing. Lastly, users agree a certain fee which is paid either on monthly 

or periodic basis. The figure below shows systems which were put in place by 

communities to facilitate operation and maintenance of the rope pumps. 

 

Despite having such systems it was found out that water committees didn’t not have 

money for maintenance. When asked why, the respondents cited that not all members 

from the communities were willing to pay or participate in any activity aimed at 

raising money for the operation and maintenance of the Rope pump. Some 

respondents also mentioned that they were not satisfied with how the Rope pump 

works. Others complained that the contributions were very high such that poor people 

could not afford paying it though the average monthly contribution was as low as MK 

200 per user. It was also noted that users lacked trust in committees members who 

were responsible for collecting and keeping the money. 
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4.1.1.6 Ownership of the pump 

Functionality of the Rope pumps was compared to the ownership of the pump. 

Ownership is one of the factors that trigger responsibility when it comes to taking care 

of the water facility. Users takes care of the facility as long as they feel it’s their 

responsibility to manage and maintain the facility. Communal pumps had problems 

because community members thought it was the responsibility of the committee to 

take care of operation and maintenance of the Rope pumps. Comparing the 

functionality of communal verses private, it is indicated that out of the 52 privately 

owned pumps, 45 were working representing 87% while out of the 75 communal 

pumps, 48 were working representing 64%. This indicates that private owned pumps, 

the owners are responsible for maintenance than in communal owned pumps despite 

there is water committee. This is indicated in figures below. 

More than 75% of the communal pumps visited were donated by churches, 

organizations or political leaders. Community members in such water points had the 

view that the one who donated it was also responsible to pay for maintenance. An 

example of such scenario was a water point in Matula village T/A Kabunduli in 

NKhatabay district. A Rope in this area was donated to villagers by New Hope 

Foundation to ease water scarcity problems. Community leaders ordered members of 

the village not to contribute money for maintenance because the facility is for free.  

4.1.1.7 Preference to other technology 
The presence of other water options seemed to had an effect on the functionality of 

the Rope pumps. Communities which preferred other type of technologies such as 

P Figure 7: Private pumps (left) and Communal pumps (right) 
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Afridev pump over the Rope pumps seem to had ignored the Rope pumps once they 

break. It was noted that communities which were willing to maintain the Rope pumps 

were those that primarily rely on the Rope pumps and had literally no other source of 

drinking water.  

One case study is Kamanganjuwulu village in T/A Malanda, Nkhatabay district 

where villagers had ignored the Rope pump because they had another source of 

drinking water. No one was willing to contribute money towards buying a rope which 

was broken nearly a year. Strides were made by the researchers to help fixing the 

problem of the rope. When asked to contribute a sum of MK 5, 000 to pay for the rope, 

members deliberately declined stating that the cost is too high. 

  

Figure 8: villagers collecting water from an open well (left), Rope pump abandoned by 

villagers 
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4.2 Water quality analysis 

4.2.1 Microbiological parameters  

Water quality tests were made to determine only the biological characteristics of the 

water from the sampled points. The presence of total coliforms bacteria in water 

signposts potential pathway of harmful disease causing organism in the water system 

while the presence of faecal coliforms in the water indicates faecal contamination.  

From the water quality tests,  74% (66 samples)  registered 0 count of E.Coli per 1 ml 

of the water sample, 21% (19 samples) registered less than 50 counts of E.Coli per 1 ml 

water sample, 2% (2 samples) registered more than 50 but less than 135 counts of 

E.Coli per 1 ml sample of water while 1%  (1 sample) registered Too Numerous To 

Count. This is summarized in the table below. 

                       Table 3:  showing results of water quality 

Colonies 

(per 1 ml sample) 

Number of samples 

 

 E.Coli Total Coliform 

0 66 2 

< 50 19 64 

> 50 2 16 

TNTC 1 7 

 

4.2.2 Factors affecting water quality in a well 

4.2.2.1 Siting of the well in relation to contamination sources 

The average distance of water point from a possible contamination source was 

compared to E.Coli count from each water sample. The results shows that there was a 

relationship between the distance of a well from contamination source and the 

presence of E.Coli in a given well. Water points which were located very close to 

possible contamination sources registered higher levels of E.Coli than water points 
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which were far from possible contamination sources. Private pumps especially those 

located in urban areas on average were located closer to contaminating sources about 

25 meters as compared to communal pumps which on average were located 105 

meters from contamination sources. Water quality results indicated that 14 out of the 

43 private pumps (about 32%) had E.Coli colonies whereas 9 out of the 46 communal 

pumps (about 19%) had E.Coli counts in their water samples. 

The results suggest that consideration on the distance from possible contamination 

should be taken into account as one of the pre-requisite for site selection. This is also 

according to the Ministry of Agriculture Irrigation and Water development 

recommendation  that a pollution source should be located at a reasonable distance 

about 100 meters away from any hand drilled well (MoAIWD, 2016). 

4.2.2.2 Well and borehole depth 

The borehole depth also seemed to have an impact on the quality of water in a well. 

Comparison was also made between depth of water and the number of E.Coli counts 

in water sample. From the water quality results, wells which were deeper registered 

low number of E.Coli counts as compared to wells which were shallow. The results 

are explained further in the table below. 

Figure 9: Pumps located very close to contamination sources 
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Table 4: showing how well depth affects water quality in a well 

E.Coli count 

(colonies /1ml sample) 

Average well depth 

(m) 

0 15 

>50 10 

TNTC 5 

 

Shallow wells are more susceptible to contamination than deep wells because it easy 

for contaminants on the earth’s surface to penetrate the soil and also easy for untreated 

waste from pit latrines and septics to reach the groundwater. According to the World 

Health Organization (WHO) water quality guidelines, wells which are less than 15 

meters are regarded as shallow. 

4.2.2.3 Exposure to outside contamination 

Water quality results could have also being influenced by factors which exposed water 

in the well to external contamination. 9 Rope pump were observed having slabs which 

were not properly covered allowing objects to fall into the well and 17 Rope pumps 

had missing PVC parts also creating an entry point for contaminants.  

Figure 10: slab not properly fixed (left) and missing pipes creating entry point for 

contaminants (right) 
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4.2.2.4 Unhygienic practices 

The National Sanitation Policy for Malawi states that members of a water point 

committee will be trained in hygienic use of water and sanitation. (GoM, The National 

Sanitation Policy, 2006). Interviews with made with villagers revealed that community 

members were only trained in management and maintenance of the Rope pumps but 

not in hygiene practices. Based on field observation some practices were seen to have 

an effect on the quality of water in the well.   

Children playing with the pump 

It is a common practice in Africa for children to fetch water for the entire household. 

In Africa, 1 out of 7 households’ children regardless of gender are primarily 

responsible when it comes to collection of drinking water (UNICEF & WHO, 2008). 

Allowing children to fetch water on their own may pose risk of contamination. 

Children usually play around the pump, touching the rope of the pump and throwing 

unnecessary objects inside the well such as dirt, plastics and stones. This poses risks 

of contamination as such objects may be harmful to people’s health. The figure below 

shows children playing with a Rope pump. It was observed especially in communal 

water points where children were found within the pumps vicinity playing with the 

Rope pumps. 

          

 

Figure 11: showing children playing with the Rope pump 
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Housing and feeding of domestic animals within the pump’s vicinity 

Domestic animals such as cattle, goat, pigs and are potential sources of faecal coliform. 

Animal dung from such animals can penetrate into the ground water leading to 

contamination. 

  

Figure 12: animal shelter constructed near a water point 
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4.3 Socio-economic impacts of the rope pump 

4.3.1 Acceptability 

Acceptance of the technology by the communities was measured based on how people 

liked the technology and how they were satisfied with how the technology work.  

It was observed that out of 323 respondents who were interviewed during the survey 

305 respondents liked the rope pump technology representing 94.4% and 18 

respondents did not like the rope pump representing 5.6%.  

 

 

The following are the main reasons why the respondents liked the rope pump are as 

follow:  

                        Table 5: Showing reasons why people liked the Rope pumps 

Reasons Number of Respondents 

Cheap 149 

Easy to maintain 42 

Produce clean water 270 

Figure 13: Respondents who liked the Rope pumps 
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Used for irrigation 13 

Easy to operate 221 

Save money 62 

others 51 

 

However 5.6% of the respondents did not like the pump because of frequently 

breakage of the rope, unable to accommodate a large population and that the design 

of the rope pump is prone to contamination. 

Three categories were made based on how respondents were satisfied with how the 

Rope pump works. These were unconditional satisfaction, conditional satisfaction and 

not satisfied with the technology. Unconditional satisfaction is where the respondents 

is wholly satisfied with how the Rope pump works. Conditional satisfaction is when 

the respondent is satisfied with the technology but raised concern about factors which 

easily affect or are affected by the technology and his conception about the technology 

may change unless the concerns are met. Not satisfied is when the respondents is not 

wholly satisfied with how the technology works. The figure below shows that 

majority of the respondents are satisfied with the technology clearly indicating how 

accepted the technology is to communities.  
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4.3.2 The role of Community in the management of Rope pumps 

In order to ensure sustainability of any water facility, community members are 

expected to have a role in the operation and maintenance of the facility (WAterAid, 

2011). Community members are expected among other things to contribute money 

and resources towards O & M, to ensure clean surrounding of the pumps, do regular 

maintenances such as application of oil and ensure that the facility is not vandalized. 

Application of oil 

Part of what community members need to do in making sure that the Rope pumps are 

properly sustained is the application of oil in the bushings of the handles. Household 

interviews showed that 75% of the respondents applied oil in the bushings although 

observation based on the checklist indicates that about 49% of the pumps were oiled. 

Major observations concerning application of oil were: the type used, the frequent of 

application and availability.  

It was also observed that the type of oil which some communities used was not what 

they initially were told to use. The researchers noted the use of other oil such as 

cooking oil and used car oil which are not recommended to use as lubricants for Rope 

pumps. Again it was noted that the frequency at which oil was applied in the bushings 

was a concern. The majority of the respondents (40%) applied the oil either when the 

Figure 14: showing respondent satisfied with how the technology works 
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bushings are completely dry or when the wheel becomes heavy to rotate due to 

friction. 

There was also a number of Rope pumps which had completely no supply of oil to 

lubricate the bushings. When asked, community members gave the following reasons: 

they had no money to buy the oil, they did not know where to buy the oil and that 

they did not know what type of oil to buy. 

 4.3.3 Effectiveness of water committees in management of rope pumps 

The presence of water point committees play an important role in the management of 

water facilities (WAterAid, 2011). Effective water committees ensures that funds are 

well managed and accounted for , communities are mobilized, water facilities are  

monitored if they are performing and problems arising at the water point are solved. 

Generally, water points which have active committees are expected to work well than 

water points which have no active committees. Based on observation, it was noted 

that most of the committees were not active.  

4.3.4 Women involvement in management of communal water facilities 

Principle number three of the 1992 Dublin Conference on Water and Sustainable 

Development outlines that women play a central role in the provision, management 

and safeguarding of water. This suggests that women should be empowered and 

equipped to participate at all levels in water resources programs. However, women 

are seldom involved in decision making in most water programs. Results from various 

interviews with water points committees indicated that few women hold influential 

positions in committees. This agrees to what ( Sanders & Fitts, 2011) found out that 

less than 30% of women in water point committees are involved in decision‐making. 

Water point committees which were visited were highly dominated by men holding 

key decision making positions. Although there was gender balance in the committees, 

women had little influence in the committees. For example, safe custody of the money 

for maintenance of Rope pumps and oil for lubricating the bushings, it was found out 

that such responsibility was done by men although actually management of the Rope 

pumps was done by women.  

4.3.5 Socio-economic benefits 

There a number of benefits that communities get from the Rope pumps. 
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1. Low operation and maintenance costs 

The Rope pump in terms of cost for installation, operation and maintenance is far 

cheaper than conventional pumps. Low income families and communities are able to 

contribute little and pay for the costs. Replacing the parts of the Rope pump such as 

broken rope, washers, broken PVC parts and guide box is also within communities’ 

reach. 

2. Convenient water source  

Convenience was defined in the sense that users were able to get water whenever they 

want provided the pump is working. Once installed and well maintained, users do 

not have to worry about flow interruptions and disconnections. Water is accessible 

each time a person wants it. This is not the case in other systems such as piped water 

system where flows are not guaranteed.  

Convenience was also defined in terms of their locality. Rope pumps were located 

closer to households. 38 respondents out of 305 said they no longer fetch and carry 

water over long distances. The respondents felt they save time by using the Rope 

pump which is installed closer to their households. They also indicated that this extra 

time was used in productive activities such as farming, selling the products and also 

house chores. 

3. Easy to operate and maintain 

The pump do not need complex technical knowledge and training to operate. Simple 

basic training given to community members is enough to ensure sustainability. The 

design of the pump also was done in a way that users even should not struggle to 

operate it. For example, the height of the pumps makes it easy for people to use the 

pump. It was observed that 95.5% of pumps the height was 80-99cm which is within 

reach of children. 
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 Spare part of broken parts such as the rope are also not difficult to replace. More than 

42% of respondents including women and young people were able to maintain the 

Rope pump on their own. The figure below show users maintaining the Rope pump. 

  

3. Alternative option for clean water 

The perception of respondents on the quality of water pumped by Rope pumps 

indicated that 270 respondents out of 323 respondents regarded Rope pumps as a 

source of clean water for domestic use. The Rope pumps had aprons well-built and 

covering the well thereby reducing contamination of the wells. It was found out that 

Rope pumps provided access to clean water compared to other source such as open 

wells, rivers and other surface water, which communities were initially relying. About 

Figure 15: Women fixing removing rising pipe to fix a broken rope (above), a 

boy fixing a rope (right) and a boy operating a rope pump (right) 
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89% of the respondents were satisfied with the turbidity/colour, odour/smell and 

salinity/taste of the water. 

5. Increase food production 

It was observed that 13 respondents used Rope pumps as source of water for 

irrigation. The Rope pumps were used to irrigate food crops such as rice, tomato, 

maize, vegetables and cassava on small pieces of land. The figure below shows a Rope 

pump being used for irrigation. 

 

Some organizations such as Cadecom and DAPP are implementing and adopting the 

Rope pump to support irrigation agriculture. DAPP has installed more than 1, 000 

Pope Pumps for irrigation to farmers mainly in southern region of Malawi. Cadecom 

has also helped farming clubs in Karonga, Nkhatabay and Mzimba with Rope pumps 

to be used for irrigation. 

6. Income generation 

Most of the households which have more than two water source used rope pump to 

save money from paying water bills from water used for irrigating garden (flowers 

and grasses) within the plot. Rope pump has also used for generating money for those 

Figure 16: Rope pump used for irrigation 



38 
 

households which does not have piped water they pay for water from the rope pump 

to the owner, hence it’s the source of money to the owner. 

  



39 
 

4.4. Objections and interests by Government and stakeholders in 

WASH to adopt the Rope pumps 

The Government through the Ministry responsible of Water has a major role to ensure: 

direction of water policy and coordination of water programs; monitoring the quality 

and quantity 

4.4.1 Stakeholder’s involvement in Rope pump project 

Rope pumps are slowly infiltrating the WASH sector in Malawi. There are a number 

of Non-Governmental Organizations (NGO’s), Civil Societies and private investors in 

Malawi that have adopted the Rope pumps as an option for rural water supply.  

NGO’s play a major role in empowering communities to have community based water 

services; encourage communities to manage their water supply and investing in rural 

water supply. 

Some of the notable NGO’s that have adopted this technology include: Water for 

people, Pump Aid, DAPP and CADECOM. Water for people in conjunction with  

Ministry of Agriculture Irrigation and Water Development (MoAIWD) through 

Rumphi district water office implemented a Rope pump project in Rumphi district 

were more than 47 Rope pumps were installed. Pump Aid with support from UNICEF 

implemented an innovative approach to self-supply Rope pump project in Kasungu 

where Rope pumps were installed to communities. CADECOM also promoted several 

Rope pump projects in Mzimba, Nkhatabay and Karonga.  

These organizations have installed hundreds of Rope pumps in a number of rural 

areas in a many districts of Malawi. Several lessons were drawn from the experiences 

which these organization had with Rope pumps. Experiences were analysed using 

SWOT approach. 

4.4.2 Strengths of the Rope pump technology 

Several reasons were mentioned why organizations opted to use Rope pumps in their 

water programs. The following are some of them: 

Low cost  
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The initial cost of implementing a Rope pump project is comparatively lower than 

other technologies. Materials used to make the pumps are locally available which do 

not need a lot of money. In this way Rope pump implementers are able to as r 

Simplicity 

The technology is easy both to operate and maintain. The implementing organization 

is assured that communities will not have problems using the technology once it is 

installed. This is unlike other technology   

The technology does not require complex technical training and plumbing 

background to operate and maintain. Simple basic training given to communities is 

enough to ensure sustainability. 

Diversity  

The Rope pump technology is flexible to incorporate different uses of water. A holistic 

approach in the way organizations target communities was a key behind adoption of 

the technology. Some of the organizations local organizations such as CADECOM, 

DAPP, Rural Development Partners and Footstep Africa usually have several 

programs running simultaneously which can all be complemented through the use of 

flexible technologies such as Rope pumps. An organization for example, is able to 

implement a WASH and food security program in a given area using the same Rope 

pumps. Rope pumps were preferred because they can assist communities in irrigation 

activities as well as provision of water supply to targeted villages. 

Better option for self-supply 

It was also greatly pointed out by organizations and government officials that Rope 

pumps are better options for self-supply approach to rural and peri-urban water 

supply. It is a very low cost technology meaning that single households, middle 

income households and small communities can afford the technology. Costs for 

operation and maintenance are also relatively low making it possible for small and 

low income households and communities to afford. 

The fact that breakdown increases with an increase in the users of Rope pumps 

suggests that this technology is suitable for individual households or small 

communities. Interviews with Rope pump users indicated that Rope pumps which are 
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owned by single household s are properly managed than Rope pumps which are 

owned by larger households or communities. The time it takes for the Rope pumps to 

be to be repaired after breaking also favored privately owned pumps than communal 

pumps. 

4.4.3 Weaknesses of the Rope pumps  

A number of concerns were raised surrounding the adoption and acceptance of Rope 

pump technology.  

Design of the pump 

The way the pump is designed raised a number of concerns from the government 

officers and some NGOs which affect the rate of adoption for the technology. The first 

concern on the design of the Rope pump was the openness of the technology to 

contamination. The rope which is the main pumping element of the technology is 

exposed to the environment and as such it is prone to contamination. Flies and animals 

can get in contact with the rope thereby transmitting disease causing pathogens. 

People can also touch the rope leaving dirt and transfer pathogens if their hands 

contain strains of faecal coliform bacteria. 

The rising pipes are also an entry point for potential harmful objects. People can easily 

throw into the well dirt, plastic and other hazardous objects through the PVC pipes. 

There was a concern by the stakeholders that the pump needs to be improved in terms 

of its design to address these water quality concerns. 

Secondly, the technology is limited in terms of its effectiveness compared to the depth 

of the well. Rope pumps are not effective and not practically viable on deep well. The 

rope tends to break frequently as the well depth increases. Shallow wells have several 

implantations on the quality and quantity of water therefore should not be 

encouraged. 

Lastly, the technology splashes a lot of water. This was also a concern by some 

organizations implementing the technology. 

Capacity 

The number of people which can be served by the Rope pump technology is another 

issue of concern. The Rope pump by design is limited to the number of people whom 
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it can effectively supply. The Rope tends to break frequently with an increase in the 

number of people using it. For effective operation of the pump the number of users 

per pump has to be sizable, not more than 150 per pump, which can never be the case 

in most rural setup in Malawi. The government opts providing a technology which 

can serve a larger community such as an Afridev pump. 

Design period 

The materials which are used to make the Rope pump e.g. nylon rope, used car tires 

are considered not to be durable. The rope is prone to frequent breaking and cannot 

last for a couple of years unlike other technology which are preferred by the 

government. The pumps requires a lot of maintenance compared to other 

technologies. 

Non technology related issues 

There are several factors which are not necessarily shortfalls of the technology itself 

but have undeniable effects on the Rope pumps. Such factors include:  depth of wells 

and methods of drilling techniques.  

The method of drilling for wells also has an impact on the perceptions that people 

have on Rope pumps. Majority of the Rope pumps in Malawi are installed either on a 

manually drilled well or a hand dug well. Manual drilling or percussion usually raises 

two major concerns. The first concern is about the use of cow dung to facilitate the 

drilling of borehole. Cow dung contains faecal coliform bacteria such as E.Coli which 

can pose risk of contamination if a well is not properly swabbed or treated with 

disinfectants. Use of other materials to replace cow dung can help to clear some of the 

concern on manual drilling. 

The second concern is that manual drilling or percussion is not suitable in hard 

formations therefore do not go very deep. Wells which are not deep enough only 

provide enough water during rainy season when the water table is high but are prone 

to drying up during dry season when the water table drops. This makes manually 

drilled wells not a reliable source of water as many dries up during dry season leaving 

communities in dire need of drinking water. 
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4.4.3 Opportunities of Rope pump technology 

Despite the challenges and weakness that the technology stakeholders outlined a 

number of points which makes the Rope pump one of the better options for rural and 

peri-urban areas water supply. According to interface with some of the notable WASH 

players in Malawi, the following points were noted: 

Policy provision 

The 2006 National water policy for Malawi provides room to promote and invest in 

water resources management by Government ministries, Non-Governmental 

Organizations, Civil Societies, private investors and other public stakeholders as long 

as convenient access to sufficient quantities of water of acceptable quality is given to 

all persons (GoM, 2006). The policy therefore provides a conducive and enabling 

environment for any technology which has the capacity to provide water of acceptable 

quality.  

Investors in Water Resources Management should therefore make sure that the water 

facility is in a form of providing sufficient water of acceptable quality to communities 

using it. This can be achieved by developing skills, technologies and techniques to 

monitor water quality and control pollution. 

Interests by Organizations to adopt the technology 

The coming in of local and international organizations to support the Malawi’s WASH 

sector through promotion of Rope pumps is a success story towards the adoption of 

the technology by the government and other stakeholders. UNICEF and DFID are 

some of the international organizations working towards improved access to water 

and sanitation through low cost technologies. UNICEF and DFID supported an 

innovative approaches to self-supply Rope pump project in Kasungu and Mchinji 

districts of Malawi through PUMP Aid. 

Inequitable access to Water and Sanitation in Malawi 

Access to improved water and sanitation in rural areas of Malawi is currently at 85% 

and 63% respectively (JMP, 2017).  This means that 15% of people in Malawi mainly 

in rural areas still access water from unimproved water sources such as rivers and 

scoop wells. The statistics given above shows that there is still need for further 

investment in rural water infrastructure to ensure there is water for all always. Rope 
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pumps can help in complement other technologies improving access especially in 

rural areas where distribution of water services is uneven. Providing a Rope pump to 

people with little or no access is an improvement compared to their current water 

sources. 

4.4.4 Threats of the Rope pump technology. 

Untrained entrepreneurs in Rope pumps  

An increase in the number of interested local businessmen to engage in Rope pumps 

as a business is a positive development but can have negative implications on the 

adoption of Rope pumps. People need to be properly trained before venturing into 

any business endeavor. Entrepreneurs need to receive basic training on geology, water 

quality and other aspects of Water Sanitation and Hygiene. If people are not properly 

trained in site selection, drilling and installation they will end up compromising the 

quality of work which will in turn dent the whole image of Rope pump business. 

Implementing agencies should therefore make sure that entrepreneurs are properly 

trained and certified before venturing into any drilling and installation work. 

Use of substandard materials 

Using of substandard materials is another threat to the technology. Rope pumps 

which have poor quality materials such as ropes, PVC and metals have a very poor 

functionality. Entrepreneurs should make sure that they use high quality ropes, PVC 

pipes and galvanized metal all time. A pump will function for a long period if high 

quality materials are used. 

Unfair business deals 

Whenever there is a contract to drill or install a Rope pump, all parties should make 

sure that they agree on and stick to terms of the contract.  

  



45 
 

CHAPTER FIVE 

 

RECOMMENDATIONS 
             

Many of the issues identified in this evaluation related to the functionality of the rope 

pump, water quality, socio-economic of the rope pump and the perception of 

implementing agencies and the Government officials in water department. The 

researchers make the following recommendation: 

Training on O&M of Rope pumps 

To ensure that the pumps continue providing safe water to communities, there is a 

need to train users on how to manage and maintain the facility. The fact that Rope 

pump is a simple technology doesn't guarantee that users will know how to repair 

once it is broken. Simple is not necessarily easy, therefore users should be given 

thorough basic training on O&M such as fixing of the rope; fixing of rising pipes and 

guide box; application of oil and among other things. Implementers of Rope pump 

projects should ensure that a training component should be included as part of the 

project activity. At least a one day training session should be given to communities 

before handing over the facility. Periodical training and monitoring may also be 

included depending on the funding of the project. 

Consideration of gender issues should be ensured when it comes to training of users. 

Women play a very important role in provision of household water, safe custody of 

oil to lubricate the bushings and cleaning the pump's surrounding therefore, it is vital 

to include them in decision making roles within the committees. Women are always 

closer to the water point so they know more problems associated with a particular 

point than men do. 

Self-supply approach 

Findings of this research shows that ownership of the Rope pumps is one of the keys 

to ensure sustainability of the Rope pumps. Pumps which  
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favors privately owned with few users than communal with more users. To ensure 

that there is sustainability of the Rope pumps, a self-supply approach has to be 

enhanced.   

Site inspection in relation to potential Pollution 

Emphasis should be made that site inspection precedes any drilling work. Prioritizing 

site inspection will make sure that all potential sources of pollution and environmental 

factors which can affect the quality of water in a well are looked into. Site inspection 

among other things should include: checking that there is no potential source of 

pollution such as pit latrines, septic tanks, waste disposal areas and animal shelters 

within a reasonable and recommended distance from a potential drilling site;  

Water quantity and water quality tests 

In order to ensure that people are provided with water of sufficient quantities and of 

acceptable quality as required by the National Water Policy, there is a strong need to 

carry out tests which will determine the quantity and quality of the water before 

giving the facility to users.  

Firstly, a pump test has to be done to determine the yield of the any newly drilled 

well. This will help a service provider be sure that the facility will indeed produce 

water needed all times. Inclusion of pump testing element will force a driller to make 

sure that a well is deep enough to supply sufficient volumes of water and avoid all 

shortcuts associated with drilling. 

Secondly, simple water quality tests to determine the microbiological and physical 

characteristics of water should be prioritized. The water should be tested of the 

presence of Coliform bacteria (E.Coli and Total Coliforms) before anyone can use the 

facility. Simple in-situ tests such as testing of water pH, TDS, temperature and nitrates 

should also be encouraged. Results of such tests will guide  

Use of improved methods and techniques 

The use of methods for example to facilitate drilling should also be looked into. One 

of the concern affecting the Rope pump is the method associated with drill of wells. 

The use of cow dung  
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Stakeholder’s involvement in Rope pumps projects 

Government through relevant ministries and other stakeholders should be involved 

greatly in Rope pump projects. Organizations that are promoting the technology 

should firstly submit their programmes’ plans to The Ministry of Agriculture 

Irrigation and Water Development through their districts offices. This will ensure that 

the Government is aware of any water project being carried out in a particular area to 

avoid possible conflicts.  

Secondly, there is a need to update the Government with either monthly, quarterly 

and annual reports on the progress of the Rope pump projects so that the Government 

has up to date statistics. This will help Government to have sufficient information 

which can be important for planning of other water developments in the area. 

Periodical reports and other relevant information can also help to clear 

misconceptions that the Government and other stakeholders have concerning Rope 

pumps. 

Dissemination of Rope pump information 

There is a need to share information about Rope pumps to other WASH players in 

Malawi. This will make sure that all the misconceptions which are there concerning 

the functionality, social and water quality aspects are cleared. This can be done 

through a number of ways 

Firstly, organizations which are promoting the adoption of Rope pumps should join 

hands towards promoting the technology. A corroborative approach to convince the 

Government of Malawi and other potential donors should be used by organizations 

such as Pump Aid, Water for People, Livingstonia Synod Development Department 

(SolDev), CCAP SMART Centre, DAPP, CADECOM and all other organizations who 

are implementing the technology. This approach will produce one strong voice 

towards promotion of the Rope pump technology. 

Secondly, there is a need to fund and invest more in Rope pump research. The 

aforementioned organizations should jointly or independently fund research to come 

up with relevant information which can add more to the already existing facts. Most 

concerns which are raised concerning Rope pump technology are not based on 
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research evidence. There is therefore a need for a very strong recommendation to the 

Government and other key players on Rope pumps based on research findings. 

Lastly, organizations that are supporting the Rope pump technology should identify 

proper channels to disseminate information, experiences and research findings of 

Rope pumps. Such channels include: meetings with District Executive Committees 

(DEC) at district level; regional and National Water Conferences for example 

organized by WASAMA and WES-NET; and water exhibitions;  
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APPENDECES 

Appendix A: Consent Form 
 

 

                                                                                            
 
 
Informed Consent Form for Research on 
Evaluation of Rope pumps for sustainable Water Supply option in Rural and Peri-
Urban areas of Malawi. 

 
Introduction  

I am ………………………………… from Mzuzu CCAP SMART Centre. I am doing 
research on “Evaluation of Rope pumps for sustainable Water Supply option in Rural 

and Peri-Urban areas of Malawi”. This consent form or questionnaire may contain words 
that you do not understand. Please ask me to stop as we go through the information and 
I will take time to explain. If you have questions later, you can ask me. 
 

Purpose of the research  

This research aims to successfully evaluating the Rope pumps for Sustainable Water 
Supply option in Rural and Peri-Urban Areas of Malawi. 
 
Type of Research Intervention 

This research will involve your participation in an individual interview.  
 

Participant Selection  

You are being requested to take part in this research because I feel that your experience as a 

stakeholder can contribute to my understanding and knowledge of Rope pumps for Sustainable 

Water Supply option in Rural and Peri-Urban Areas of Malawi. 

 

Voluntary Participation  

Your participation in this research is entirely voluntary. It is your choice whether to 
participate or not. 
 

Risks  
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You do not have to answer any question or take part in the interview if you feel the 
question(s) are too personal or if talking about them makes you uncomfortable.  
 

Who to Contact 

If you have any questions, you can ask them now or later. If you wish to ask questions later, you 

may contact The CCAP SMART centre manager: Reinier Veldmann on 0 996 090 132 OR any 

member of the research team: Andrew 0 888 726 593, James 0 993 845 045 

 

Do you have any questions?   

 

Participant name                                                                         Name of researcher 

                                                        

Participant signature                                                                   Signature of researcher 

                                                        

 

Appendix B: Observation Checklist 
 

Section 1: Background Information 

District name__________. T/A___________. VH/Block Leader ____________ 

Pump serial number ____________. Community/Client name____________.  

Name of producer__________. Who installed it ________________. 

Is the name of installed visible on apron ______________. 

 GPS Coordinate-----------------. Record date installed .../.../… 

 

Section 2: Pump quality 

1. Is pump working? 

2. Does the pump handle rotate freely? 

3. Is the pump structure ok? 

4. What is the size of the pump pipe? 

5. Is the pump firmly fixed in concrete? 

6. Is the pump aligned with casing and pipes? 

7. Are casing and pump seals in well cover? 

8. What is the pump’s efficiency? 

9. What is the height of the pump handle?(calculate distance from the apron to 

centre of the wheel) 

10. Are the bushing properly oiled? 
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11.  Is the oil hole 6mm? 

12. Do they use new oil? 

13. Is the clearance of bushing and the handle ok? 

14. Are the pistons worn out? 

15. Are the pistons mounted in the right direction? 

16. Are the pistons placed 1 meter apart? 

17. Does the rope slip? 

18. Does the rope fit in the rising pipe? 

19. Is the slack of the rope ok? 

20. Are the PVC parts ok? 

21. Are the concrete parts ok? 

22. Is the welded and black steel parts well painted with anti-corrosive and gloss 

paint? 

23. Is the wheel cover made of galvanized? 

24. Are the PVC alignment ok? 

25. Is the pump outlet opposite the soak pit? 

26. How many washers are on the rope? 

27. What is the depth of the water level in meters? 

 

Section 3: Pump surrounding and Hygiene 

1.  Is soak way pit at least 3 meters from the pump? 

2. Is the soak pit filled with stones? 

3. What is the distance from polluting sources?(pit latrine, animal shelter, animal 

watering point and others) 

4. Is waste water properly drained? 

5. Is water point and the surrounding properly cleaned? 

 

Appendix C: Questionnaire for the Users/Community 
 

Section 1: Background Information 

District name ________. T/A____________.VH/Block Leader_________  

Community/Client name________. Name of Location___________.  

GPS Coordinate___________. Record date ../../… 

 

Section 2: Water point Committee 

1. Is there a committee taking care of the pump? 

2. Are you a member of the committee? 
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3. How many people are in the committee? 

4. How often do they meet? 

5. When was the last time the committee met? 

Section 3: Perceived Water Quality and functionality of the Rope 

pumps  

1. Do you use this water point? If yes what do you use it for 

2. What do you use it for? 

3. Does the pump produce enough water for the intended purpose? 

4. Which of the following is good enough for the water?  

 
Turbidity/colour; Taste/salinity; Smell/odour 

5. Does the water point produce water all year round? 

6. Do you like the rope pump? 

7. What type of challenges do you face while using the Rope pump? 

Section 4: Operation and Maintenance of Rope pumps 

1. How do you maintain the Rope pump? 

2. What repairs have been done since installation? 

3. Has the community/owner been trained in maintenance of the Rope pump? 

4. Who do you contact for maintenance? 

5. Do you have/use oil for the bushings? 

6. Do the users of the pump have a proper system to pay for maintenance of the 

pump? 

7. What systems do you use 

8. How much money do you contribute monthly for operation and maintenance 

of the water point? 

9. Do you think the amount you pay is affordable? 

10. Does the amount you pay enough to cover the costs of all O&M? 

11. Is the water point properly used and maintained? 

12. Are you in general satisfied with the Rope pump? 

13. How many households use this water point? 

14. How many persons use this water point? 
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15. Have you/water point replaced the rope or other parts recently? 

Section 5: Closing 

1. Any final remarks or questions? 

 

Appendix D: Focus Group Discussion with Local Entreprenuers 

(Drillers And Welders) 
 

Drillers 

1. Can you briefly describe the background of your businesses? 

2. Why did you decide to engage in the production and promotion of rope pumps? 

3. Do you get enough returns? Do you meet cost recovery targets 

4. What type of customers/clients do you serve? (individuals/self-supplied or 

NGOs). Which category gives most business opportunities? 

5. What complaints do you often get from your clients related to rope pumps? 

6. What have you done to deal with those complaints? 

7. What major challenges do you face in promoting rope pump business? 

8. How have you dealt with such challenges? 

9. What should the SMART Centre do to solve such challenges? 

10. What improvements do you suggest should be made on the rope pump? 

11. What opportunities do you potentially perceive for the rope pump technology? 

12. Why do you like the rope pump unlike any other pump? 

13. In general what do you think are the major obstacles that affect the scalability and 

sustainability of rope pump technology? 

 

Welders 

1. Can you briefly describe the background of your businesses? 

2. Why did you decide to engage in the production and promotion of rope 

pumps? 

3. Do you get enough returns? Do you meet cost recovery targets 

4. What type of customers/clients do you serve? (individuals/self-supplied or 

NGOs). Which category gives most business opportunities? 

5. What complaints do you often get from your clients related to rope pumps? 

6. What have you done to deal with those complaints? 

7. What major challenges do you face in promoting rope pump business? 

8. How have you delt with such challenges? 

9. What should the SMART Centre do to solve such challenges? 

10. What improvements do you suggest should be made on the rope pump? 

11. What opportunities do you potentially perceive for the rope pump technology? 

12. Why do you like the rope pump unlike any other pump? 



VI 
 

13. In general what do you think are the major obstacles that affect the scalability 

and sustainability of rope pump technology? 
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