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Rethinking access to clean water in developing countries with 

Uganda as an example 

- A way to achieve greater access to clean water and economic growth for 
local women by using recycled material and clean water.

Purpose

The aim of this project is to rethink the way access to clean water is provided in 
developing countries. This investigation is undertaken on a variety of developing 
countries and focuses at some point on Uganda as an example.

“Government defines access to a water source as a household being located within 
500 meters of a hand-pump, well, spring or standpipe in rural areas; and within 200 
meters in urban areas, and able to access a minimum of 20 litres per day” (Wood, 
2000:12 in Gutierrez and Musaazi , 2003). The fact that about 4 million people die 
of waterborne diseases every year was the reason for the choice of this project. 

This project is focused on the following principal problems: Why some areas are 
more distributed to water scarcity than other areas. How access to clean water has 
developed over time, including differences between rural and urban areas. Which 
water sources are preferred and how water scarcity is influenced / influence social 
aspects.

The intended response of the project is to ease this situation for people which do not 
have direct access to clean water. The problem might be that the water is polluted 
or that it is high scarcity of water in the area. Making something that eases the daily 
life of the user on lookout for clean water is a general assumption. This provides a 
good starting point for the project, more than it would be if I specified which exact 
problem was to be solved. It should also be a general assumption since water scarcity 
has so many different reasons. 

Points of View

The problem listed above is prioritized in this project because it makes it possible to 
point out why some areas are more exposed for water scarcity than other geographi-
cal similar areas. By investigating the reasons for water scarcity, either it is cultural, 
political or geological; you can find a solution more locally suited. An overview on 
the access to clean water development is meaningful because one is able to point out 
negative or positive trends. 

There are already many aid organizations which work on this specific issue. They are 
building among other things standpipes and wells for local inhabitants. It`s interest-
ing to see which source is preferred and why some sources are more popular than 
others. The cultural aspect can of curse not be totally understood without spending 
time at the specific place. I did not have that opportunity and must rely my under-
standing on preferred sources on literature. Doing this makes it easier to keep the 
users interests in mind.

Still there are many aspects that arised during the process as a result of the first 
information. The reason for not investigating existent water treatment systems in the 
beginning of the project was to maintain an open mind to the solution and because 
the solution in itself not necessarily would contain a treatment system. 

Questions

Questions raised during the project are: Where and why is water scarcity a major 
problem? What kind of water source is most used? What kind of water source is 
preferred? How much time is used on collecting water? How does one know if the 
water is clean enough to drink? Who has the responsibility to maintain existing 
boreholes etc.? What kind of diseases is most common due to contaminated water? 
When does the water get contaminated? How does the water get contaminated? 
How is contaminated water cleaned today? How could it be cleaned? Who is col-
lecting the water? How is it collected? How is it stored? How is the water con-
sumed? What kind of contamination is most usual in the specific area? What kind 
of products already exists? Do this work, why/why not?

These questions have been raised during the whole project and developed during the 
research. Some had more influence than others but most of the questions did some-
how persuade the result. Information about one theme provoked new questions to 
be investigated in.

Women and rainwater 

harvesting are central 

components in this project
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Concept and system thinking

A genius product is in itself not necessarily enough to fulfill the need for the prod-
uct. First when the product is put into a system which is sustainable and self efficient 
can the product fulfill the reason for its existent. Having this approach while doing 
research one is more likely to make an integrated product. 

“Access to clean water” is mainly consisting of two problem definitions; the access 
part and the clean part. These can be looked on as two separate approaches or they 
can merge together and create a new way of approaching the problem. Instead of 
choosing one direction the different research contributed to a richer project. With 
so many organizations working with this issue there are likely to assume that the 
technology and products needed already exist. Investigating these services and 
products made it possible to locate the things not working in the area it is predicted. 
To produce the unit/service where it is meant to work also contributes to economic 
growth for the, often, poor developing countries.  

To be able to keep the overview during the project, it is very helpful visualizing 
different types of information. By doing this you also have to consider the informa-
tion in a more systematic way then from just reading. It makes it easier to compare 
situations and to discover areas not yet considered. It is also very helpful to have “all” 
information visible at all time with a visual library. This provided emerging of exist-
ing products and technology from different parts of the world. 

This project was started without knowing what the result would be. It is mainly 
research that has formed the result as the project developed. Doing both global 
and local research contributed to ideas that would not exist otherwise. One of the 
problems in poor rural areas is the lack of global communication and information. 
By using local knowledge from different parts of the world one have the opportunity 
to use existing elements to work in a different and more functional way. 

Today aid organizations are mainly exporting systems from the western world. This 
systems (standpipes, springs, boreholes etc.) don`t have long traditions in these 
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countries. Costs and maintenance is therefore often left in a non-existent system. 
Either the aid organizations continue to maintain the source or, as in most cases, the 
source is eventually left to the consumers.  The fact that the consumers often don`t 
have the knowledge or equipment to maintain these sources eventually lead them 
to be broken and non-useable. DWD (directorate of water development) estimates 
that estimates that perhaps 20% of all water points are not functioning at any time. 
(Wateraid, annual report 2005/06, p. 3) This led the project into the benefits of a 
small scale, personal unit. 

The bubbels are placed in a 
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Key Assumptions

The project accepts that the provision of water in developing countries is in fact a 
significant problem, although this problem may be moderated by local climate, pol-
lution and politics. The latter has been investigated and ascertained through litera-
ture study. 

“The global water crisis: One billion people do not have an access to safe and af-
fordable drinking water, and 2.4 billion people live in conditions lacking adequate 
sanitation. Each year about 4 million people die of waterborne diseases, including 2 
million children who die of diarrhea”. (Department for International Development, 
2001, Addressing the Water Crisis, quoted in: access to water in developing coun-
tries, 2002). 

Water gets contaminated from biological organisms such as bacteria, parasites and 
viruses, from chemical agents and from toxins created by algae in surface water. 
Farm activity and industrial discharges is also contributing to water contamination. 
(Safe drinking water is everybody`s business (2008)). In areas with low sanitation 
standard human and animal waste is also contaminating the water.
Geological, water supply does depend on several factors in the water cycle. Rates 
of rainfall, evaporation, the use of water by plants (transpiration), and river and 
groundwater flows all have impact on the total water resources in the country. This 
recognizes the physical water situation. Even though a country has a lot of water it 
can have big problems due to the access to clean water. In many sub-Saharan coun-
tries, the economical water scarcity is the reason for lack of clean water. It might 
have to do with poor infrastructure, but also politics; corruption, responsibility,  de-

cision maker and ownership. (Department for International Development, (2001) 
Addressing the Water Crisis, quoted in: access to water in developing countries, 
(2002)).

Due to the climate change some areas are likely to increase the amount of precipita-
tion while others will experience the opposite. Climate changes will in many areas 
increase the amount of nature disasters, longer dry periods and more heavy rainfall, 
cyclones, storms etc.  

The graphs illustrating access to clean water from 1970 to 2004 is based on The 
Worlds Health Organization (WHO) collected data. Maps have been used to local-
ize where the scarcity is high, where the major resources are and change in average 
precipitation. Statistic has also been used to make graphs illustrating variations in 
access over time between different countries. 

Development in access to 

clean water. Dark red areas 

indicate high water scarcity

Next page: 3D visualizations of 

access to safe drinking water. 

The blue graph is showing 

access in Uganda only.

Map showing watersheds, 

groundwater resources and 
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Information  used in coming to the conclusion

To be able to understand the locals’ choice of water source and their approach to 
clean water the research had to focus in one place. Uganda was chosen as a result of 
access to information and ongoing projects taking place there. The master thesis by 
A. Tønnesen has given the project valuable information about social aspect as well 
as information about geography and politics. The high mobility in slum areas like 
Nateete, Kampala is for example likely to negatively influence people’s willingness in 
maintenance of their neighborhood. This again affects the quality of water. Tøn-
nesen points out four characteristics about the water landscape in the thesis. “Firstly, 
household connections to piped water are extremely limited in this area. Secondly, 
there are different kinds of water sources available to people. Thirdly, these sources 
have different levels of microbiological contamination. Fourthly, the water sources 
are points and not streams.” (Tønnesen, A. 2004) The first characteristic was in this 
project taken for granted. The three other aspects have been of great matter coming 
to a conclusion. 

Climate information has been important coming to a conclusion. In Kampala 
there is an annual rainfall over 2000 mm and the climate in Uganda is tropical. 
Uganda has many lakes where the biggest, Lake Victoria forms part of the south 
east border. These lakes have often good chemical quality, but usually high bacteria 
counts. Groundwater is the most important source of drinkable water in Uganda, 
especially in rural areas. But groundwater is also likely to be polluted related to poor 
sanitation. (Groundwater Quality: Uganda).

„God must think we are crazy. We let the rain fall off our roofs onto our soil; it 
washes the soil away and flows to the bottom of the hill. We then climb down the 
hill and carry it back up to drink“(Ugandan Project Worker).

The Uganda country Strategy paper (WaterAid – Uganda) states that one of the 
main perceived constraints to, and opportunities for, increased access to Water Sup-
ply and Sanitation (WSS) for the poor in Uganda is to increase the use of rainwater 
harvesting. Especially for areas with low potential for groundwater abstraction and 
for very sparsely populated areas. 

Since only 53 % of the water budget in Uganda is being spent due to delays by the 
government and donors this influenced the choice of not involving the government. 
“The inequitable distribution of water points is due to political interference leading 
to more resources continually going to the same locations while others are denied 
access to wate”.( Uganda Country Strategy 2006-2011, WaterAid). And since users 
not are willing or able to contribute funds for operation and maintenance, big scale 
sources usually needs financial support from different organizations. 

Considering the factors for deciding which water source to use, there where various 
factors deciding this choice. The most important criteria are the season and whether 
the water will be used for drinking or other domestic use. In the rainy season the 
streams tend to get too full and obstruct people getting to springs on the other side 
of the bank. In fact, rainwater is usually collected by households with sheet-metal 
roofs (corrugated, galvanized iron sheet), even though no households has a con-
structed water tank. “Most of the households place buckets, cooking sauce pans or 
jerry cans under their roof when it starts raining”. (Sugita, E.W. 2005)
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Sugita also points out that the total capacity of jerry cans, sheet-metal roofs, and bi-
cycle use have a positive effect which indicates that the amount of water available to 
households can be increased by measures other than the construction of new water 
supply systems. The similarities of this conclusion are: 
i) They represent simple physical technologies (low-tech)
ii) They are low-cost compared to most other water-supply interventions, and 

most likely require only a local institutional framework for promotion
iii) The materials are already available to, used by, and desired by people
iv) This gives direct-ownership to households and encourages self-help
v) This can be targeted for the poorest of the poor 
(Sugita, E.W. 2005)

This indicates the need for personal and small scale units not relying on high tech-
nology and financial support. Reckon 52 % of the population in Kampala is un-
served to financial access this was of major importance reaching the conclusion.

In an interview with Øyvind Grønlie on Innovativoli It emerged that the water is 
often contaminated by water that is already collected. This happens when the dirty 
hands and utensils comes in contact with water. Therefore, it is advisable to drink 
the water directly. He also points out that the Life Straw, a sophisticated straw that 
purify water while drinking is too advanced. He has been involved in the work 
with this concept and has, therefore, good insight. LifeStraw consists of many small 
parts that can be lost; it also contains a set of filters iodine. Iodine is great for many 
people, but there are also those who do not tolerate it and can die from this.

Inferences / Conclusions

 The conclusion was reached based on the information collected and chosen. The in-
formation chosen to use is based on a personal choice of relevance. Choosing other 
forms of information during the process could result in a different concept. There 
would be of great matter to this project to get direct information from users and 
observing their daily life. This would probably result in a faster and more exhaustive 
research phase.

Implications / Consequences

Implications considering this conclusion would infect future water aid projects. Fo-
cusing on ownership and low-tech sustainable units that makes the local inhabitants 
self helped in their community. It also concerns the aspect of employment and micro 
business as a road into clean water. 

Women using jerry cans to 

collect water in
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Explination of the diagram

PET BOTTLES:
Kampala has a significant waste problem regarding PET and (HD)PE bottles 
discarded throughout the city and beyond. Used bottles have no value and are thus 
disposed off in public areas, transported to landfills or are burned off by households. 
The first step in the cycle of clean water is contributing to a cleaner environment in 
the local community. By collecting and recycling these bottles they will no longer 
block rivers and contribute to contamination of water.

WOMEN + MICRO BUSINESS
The aim of the product is to ease the daily life for the women. Rainwater harvesting 
can be done everywhere there is raining, as long as one have something to collect it 
in. By collecting water near the house women are likely to save time and energy. Es-
pecially important is this for single mothers who otherwise have to leave their small 
children alone for hours. The time usually used for collecting water from sources far 
away can now be used on the micro business; collecting used PET bottles, inform 
about the benefits of rainwater harvesting, SODIS and to distribute and sell the 
product. 

RECYCLE FABRIC:
Plastic Recycling Industries Uganda Limited
Vision: “To be instrumental in saving and conserving Uganda`s environment by col-
lecting and recycling all rigid waste plastics”. This factory already exists and is today 
recycling different plastic waste. Since there is no recycling system for PET bottles 
in Kampala today the factory cooperates with different people who delivers to the 
factory and get some money for it. From this waste they make small flakes that can 
be used to produce new plastic products. 

PET FLAKES:
The bottles are crushed into small flakes. This is the raw material. Depending on the 
quality of the plastic being recycled the flakes also get different quality. The flakes 
are cleaned narrowly and put into a flotation tank before they get in the dryer. The 
flakes come with different color. For the SODIS we need clear plastic.

PRODUCTION: 
Multiple Industries Limited. Since 1991, Multiple Industries Limited has been 
leading the way in the manufacturing of Domestic and Industrial Plastic Products 
in Uganda. This factory buys PET flakes from Plastic Recycling Industries Uganda 
Limited and produces the bottles for rainwater harvesting and SODIS use. The fac-
tory is informed about the product and “hired” to produce it by Water Aid, Uganda. 
“WaterAid and its partners use practical solutions to provide safe water, effective 
sanitation and hygiene education to the world’s poorest people. We also seek to 
influence policy at national and international levels”. (www.wateraid.org/uk) 

INFORMATION
Information about the product and its benefits are needed. Women are responsible 
to let people know of the product and how it should be used. They can for example 
speech at schools and in their neighborhood to get attention around the aspects the 
product is aiming at. Water Aid should contribute to this information by having 
workshops with the women committee and financing for example brochures. It is 
important to inform about the benefits of rainwater harvesting. The rain does not 
contain bacteria from human and animal waste, which is one of the main contami-

nation sources. Neither does rain contain algae nor other chemicals stored in the 
soil. Rainwater is, depending on the pollution in the air, usually clean enough to 
drink. It is though important to keep the “harvesting bucket” clean, and not con-
taminate the water after it`s been collected. 

Another important aspect to inform the consumers about is the SODIS principle. 
Just by using sunlight and PET plastic contaminated water will be safe to drink 
within two hours, assuming the weather is sunny. This principle can be used during 
periods with little or no rain. 
By informing about these main ideas the product should sell itself. In periods with 
much rain the bottle/container can be used at place to harvest clean rainwater. 
When it is not raining, the product can be used to clean contaminated water with-
out using other energy sources then sunlight.  

DISTRIBUTION
The women are also responsible to distribute the product. In the start of the project 
they might have to go from house to house to get attention. As the product gets 
popular they shall have their own place where they can sell and inform about the 
product. This is also a place where costumers come to deliver their used bottle/con-
tainers and get new ones. 

THE PRODUCT:
The product has three main assignments. These are all aspects that influence access 
to clean water and have developed through a great variation and amount of informa-
tion. By emerging this information the product can be used in different situations. 
The different aspects are:

Collect: The main purpose for the product is to have the chance to collect water at 
place. To take advantage of clean rainwater and not spending a lot of time walking 
to water sources where the water is likely to be contaminated. The bottle must have 
a form that indicates that it should lie flat to collect the rain. By tilting the upper 
surface it forces the rain down through a little hole and down in the bottle. To avoid 
the bottle to fall and spoil water when filled up, the bottom is rounded so that it is 
not possible to place it any other way than flat. 

Clean: In periods with small amount of rain the product can be used to clean water 
from other sources, using the SODIS (Solar water Disinfection) principle. One can 
simply pour the contaminated water over the upper surface of the bottle and the 
water gathers inside the bottle. Leaving it in the sun for two hours and the water is 
free for microbiological bacteria. If there is cloudy outside the cleaning process can 
take up to two days. SODIS is an existing treatment procedure, but needs informa-
tion and attention to reach more people. 
Consume: To obstruct the water to get contaminated by dirty cups and hands the 
water has to be consumed directly of the bottle. This is important to maintain be-
cause the contamination often accurse after the water has been collected. The bottle 
should therefore be made in a size that makes it possible to consume directly from it. 
It should also have a shape that indicates that it in fact is a drinking bottle. 

After approximately four months the bottle needs to be recycled. This is because 
scratches etc. infect the SODIS process. The consumer then delivers the old bottles 
to the woman they bought it from, and get a new one in return. The consumer is 
only paying for the product the first time to achieve sustainability in the cycle. 
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Fragments of a process 

diagram

How the subject matter relate to the domain of System-thinking

First and foremost, systems thinking has made it easier to keep track of information. 
By creating mind maps before the research begins, it is easier to think of new paths. 
The concept exists of many activities. Each of every activity in the circle is not able 
to exist without the others. These activities are based on information on different 
levels and might not by itself be related to the problem definition. The circle has two 
central points, the women and the product. The product is again based on informa-
tion on different levels. Emerging the climate conditions, which are both a reason 
for polluted water and a source for water; with the opportunities of Solar Water Dis-
infection it provoked new ideas. SODIS depend on clean PET-plastic and sunlight. 
The climate was already mapped, but information about PET-plastic in Uganda was 
now needed. This new level of information was provoked as a result of earlier infor-
mation considering treatment of contaminated water. 

The activity of rainwater harvesting is mainly ment as a supplement source during 
periods with much rain. Not only is rainwater a great and non-contaminated source, 

but during periods with heavy rain the groundwater tend to be specially polluted 
from drainage containing human and animal waste. Since the weather is an un-
predictable source the product needed another area of utilization. Combining the 
SODIS principle to the harvesting unit this was possible. This means that in periods 
with no rain the same unit can be used to clean infected water from big scale sources. 

The reason for making a personal, small scale product is based on information 
about ownership and maintenance of public sources. Big scale water sources are well 
functional as long as they are kept in good repair. The fact that Uganda primarily 
has economic water scarcity and only uses 53 % of the water budget due to delays by 
the government and donors is therefore contributing to this decision. (WaterAid – 
Uganda). Together with information indicating that contamination often happen 
after the water is collected, caused by dirty hands and cups, provoked the idea of 
consuming cleaned water directly from the unit. 

Involving women in the process was not occasional.  Women are usually responsible 
to fetch water and are most likely to use it for housework. Giving them the oppor-
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tunity to collect water near home means they can save time and energy. Women and 
children are some places (most rural areas) using hours every day catching water. 
This infects their chance to get education and work. To ease their situation devel-
oped to be one of this project main focuses. Giving them the opportunity to spend 
more time at home did however not activate them in a more work-related way. 

Research regarding PET-plastic in Uganda, Kampala provoked the idea of women 
starting their own water-unit business. Since there are no existing recycling business 
in Uganda the factory recycling plastic collect used PET from private persons or 
hotels etc. Letting women collect used PET bottles not only contributes to material 
for the water-unit and pay the women. It also influences the environment positively 
since there today is a big problem of used PET- bottles polluting the area. 
For the system to be successful it depends on information and distribution to the 
consumers. Letting local women take care of this will ease the acceptance factor 
for the consumers. By implement the responsibility to the women they will feel an 
ownership of the product and therefore the system will be more sustainable. They 
are also more likely to success in the distribution part since they know the social 

aspects in the community. The fact that the water-unit has to be recycled after ap-
proximately four months makes the whole process in an ongoing cycle which makes 
this a sustainable product. 



14

Status quo

SODIS is an existent treatment method. The reason why it is not more used is 
because people don`t know of its opportunities.  It is proven that sunlight and 
PET-plastic kills bacteria in the water. Rainwater harvesting is also an existing way of 
collecting water. People use whatever they have to collect water during periods with 
heavy rainfall. There is also big scale harvesting units build strategic places in some 
communities. 

Living Earth Uganda has a project in Uganda enhancing plastic waste collection in 
Kampala District. The project aims to increase awareness about sustainable waste 
management in the districts of Kampala, highlighting both the economic and envi-
ronmental benefits of recycling waste as well as promoting cross-sector partnerships 
between communities and waste management businesses. Living Earth has a vision 
of a living earth where people learn and act together to help sustain the systems 
and resources necessary for a fulfilled life. Their mission is to turn ideas into action: 
working with people to resolve their environmental concerns. (Living Earth). 

Micro Business is also well developed in Uganda. It is in a positive flow.
Several Aid organizations work on this theme in many countries, and it is overall a 
positive development. They mainly focus at big scale systems. Regarding personal 
products this is also developed in different variations. From low tech to “high-tech” 
products, like the lifestraw (www.vestergaard-frandsen.com/lifestraw.html). 
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