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Abstract 
  
The aim of the study was to do a minor field study in Kisumu, Kenya. My thesis in 
Ecological Economics C, 10p and the purpose was to explain the association between water 
hyacinth and sustainable development. What are the main effects on environments, ecological 
and social effects in Kisumu in Kenya? This paper will address environmental, economical 
and social effects related to the water hyacinth. I have chosen the qualitative method because 
I want to asses general impression and understand different processes and social connections. 
Interviews are made which aims to give a deeper focus by  letting the interviewed person 
describe and openly answer the questions. The study is conducted as a combination of 
literature reviews, qualitative interviews with parties or people who are involved and other 
organisations in Kenya and from observations. The theoretical approach was Sustainable 
devolopment, control of social, economical and ecological perspective on regional 
development.  
 
Sustainable development include social, ecological and economics, all three are 
depended of each other to make progress. From a social point of view the plants give people a 
society and provide work and knowledge on how to recycle the weed. Economically, it is a 
disaster but the good opportunities come from recycling even if it contains a lot of water. 
Eutrofication and blocking of sunlight are the most ecological effects caused by water 
hyacinth. If people are prepared to vote for honest representative no bribes will take place, 
these kind of statement are important and its time that people takes responsibility for their act, 
mainly environmental responsibility which are important for our common future. It should be 
expensive to destroy the nature, on the other side you do not know the value according to 
Dryzek. A suggested idea is to turn this into a tourist attraction which hopefully will become 
popular. To remove the weed by the biological method is the best controlled, cheapest and it 
is the most sustainable method of weevil’s which eats the leaves of the plants. 
 
  
Contact: Sunni Rahman  
Telephone: +4670-768 52 54 
E-mail: srn01001@student.mdh.se 



 - 3 - 

Acknowledgement 
 
It was an adventure for me to fly to Kenya and observe and write about water hyacinth and its 
effects on sustainable development. This became possible thanks to Stefan Boegård MFS- 
counsellor of Department for International Liaison Office at Mälardalens University who gave 
me the scholarship, Minor field study sponsored by Sida. I am very thankful for receiving the 
scholarship and for Stefan who believed in me and my interest to go to a third country and do 
my thesis. Big thanks to my supervisor Åke Forsberg, Department for Environmental 
Technics at Mälardalens University who had an important role in supervising me and in 
producing this thesis. I also want to thank Åke for helping me with the paper work. I whish to 
thank Monica Omulo my supervisor in field, Department Environmental And Earth Sciences 
for Maseno University for taking care of me during my time in Kenya and assisting me 
through this paper work. I would like to express my gratitude to everyone who has given me 
the possibility to complete this thesis. I want to thank the Departments of Osianala, LVEMP, 
KMFRI, SIDA, The Nile Basin and KARI in Kisumu, Kenya for giving me information and 
files about research around water hyacinth.  Thanks to Ben Obera, Kisumu city environmental 
director, Mwende K, Dr Abila, Dalmas and Rose Mugidde for taking the time for interviews, 
which has been necessary for my thesis and letting me use of the departmental data. Thanks to 
Kikki Nordin, counsellor head of Lake Victoria Initiative for giving me time and for all good 
ideas and stimulating suggestions in writing of this thesis. I want to thank my family for all 
their support, my friend May who have been reading this paper and specially I want to thank 
my loving friend Nazli for helping me correcting my final version of the thesis for English 
style and grammar. After all I would like to give my special thanks to my fiancé Ezzeddine 
whose patient love enabled me to complete this work. 
 

Thank you everyone for making this possible for me! 

Sunni Rahman, Stockholm, 2008-03-07



 - 4 - 

Summery 
 
DATE: 2007-09-20 
 
LEVEL:                  Thesis in Ecological Economics C, 10p 
  
AUTHOR: Sunni Rahman (810704) 
 Vapengatan 7 
 126 52 Stockholm 
 srn01001@student.mdh.se  
 
SUPERVISOR: Åke Forsberg 
 

SUPERVISOR  

IN FIELD:  Monica Oumulo  
 
TITLE:                   Water hyacinth – Effects on sustainable development. - A minor field 

study about water hyacinth in Lake Victoria in Kisumu, Kenya. 
 
PURPOSE: The purpose of the study is to do a minor field study in Kisumu, Kenya. 

My thesis in Ecological Economics C, 10p and the purpose is to explain 
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What are the main effects on environments, ecological and social effects 
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METHOD: I have chosen the qualitative method because I want to asses general 
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opportunities come from recycling even if it contains a lot of water. 
Eutrofication and blocking of sunlight are the most ecological effects 
caused by water hyacinth. If people are prepared to vote for honest 
representative no bribes will take place, these kind of statement are 
important and its time that people takes responsibility for their act, 
mainly environmental responsibility which are important for our common 
future. It should be expensive to destroy the nature, on the other side you 
do not know the value according to Dryzek. A suggested idea is to turn 
this into a tourist attraction which hopefully will become popular. To 
remove the weed by the biological method is the best controlled, cheapest 
and it is the most sustainable method of weevil’s which eats the leaves of 
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1. Introduction 
97, 5 % of all water in our planet contains is salt water. Not all living organisms can utilize 
the salt water, thus they are dependent on the rest 2, 5 % fresh water. It is common that the 
fresh water is mostly bounded to arctic-Antarctic ice. Here in Scandinavia we have good 
access to fresh water. One person in Sweden have approximately 21 000 cubic meter of water 
per person per year. But many countries in Africa are badly off; their access to fresh water is 
approximately 500 cubic meter person per year. An investigation made by UN shows that a 
human body needs almost 1 600 cubic meter water per year.1 At some places around our earth 
one litre of water is more costly than one litre of petrol. How much can we afford to pay for 
water, is it reasonable that our people in the third countries have to pay as much as we do? 2 
We, in Western countries take long baths in another man’s drinking water and we can get hot 
water in our tab when ever we want to. Technique have proven to us that fresh water will 
never finish. We have a lot of water here in west but how does it look like in the rest of the 
world, let us have a look.3 
 

The writer Vandana Shiva in her book, War about 
water compares the water issue with daily petrol issue. 
She also describes that water should be open for all 
human rights but it is already a changing situation in 
different parts of world. There are some big companies 
who want to own the fresh water and make it into 
merchandise for sell; witch will close all doors for the 
poor people to get any fresh water. There are places 
you really have to go far to get fresh water and many 
people do not have access to the source or they simply 
can not afford fresh water. I experienced this 5 Th of 
April 2007 in Kisumu, Kenya. I went to a source 
where village people had to walk approximately 700 m 
down in a steep hillside with big stones blocking the 
road making the path extremely difficult to walk. I was 
surprised of the fact that it was women and children 
that were carrying the water back to their homes. It 
was very warm and  

Picture 1. Bringing water in Kisumu.                 

 
the sun was extremely hot that day. I was astonished by the way the women managed to carry 
the water all the way up (see picture 1). This is the only way for the village people to get their 
daily water for the house cooking, washing, showering and water for the animals. There are 
some Pipelines connected to the fresh water where village people can go to get their water, 
but it is the same distance so people prefer to go 700m down to the source to bring their 
water. It is also costly to pump the water through the pipelines when a generator is necessary. 
Who decides the price of water and why is it that some people can not afford fresh water? 
Should it not, as in Maslow’s necessary pyramid be a human right to have fresh water? SIDA 
considers it difficult to put a price for water and more impossible to do it in a right way when 
it comes to a resource which really does not have a price. 

                                                 
1 www.fn.se 2006-10-01 
2 www.redcross.se 2006-05-10 
3 Johansson, B, 2001 

http://www.fn.se/
http://www.redcross.se/
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Who will decide the price, and because nobody really owns the water an additional factor is 
added to why it is difficult to appreciate.4 Water is one of the most environmentally relevant 
issues. The Lake Victoria is a common resource of livelihood for its surroundings, but also a 
common recipient of waste and pollution. The Lake is changing and has been under threat 
since 30 year. Lake Victoria is also affected by a lot of nutrients witch affects the lakes 
ecological environment. Other human contributed factors are household garbage, flowing 
nutrients from the city, rubbish from industry and chemical rubbish from agriculture which 
result in making the lake oxygen free in deep water. Water hyacinth is a big problem in Lake 
Victoria, the plant covers big areas of the lake and blocks the way for navigation for shipping 
and fishing.5  Most of the areas around Kisumu are infected by the plants. Finally the result 
from this is that the quality of water gets worse for every year. Water hyacinth has serious 
effects on sustainable development which results in costly management when trying to reduce 
the plant from the Lake and sometime it is too late as the quality of water may already be 
damaged. Social problems like malaria and bilharzias are very common among the population 
who are living by the lake side. It is also known that the plant is a playground for different 
types of snakes.6 
 
We have to illustrate the risk before it is too late; we in the western world have the knowledge 
and techniques to create a better planet, while the third world can only rely on us. Together 
we can create a better world to live in. Organisations such as SIDA have ongoing projects in 
Kenya. For example, SIDA has two projects in direct connection to Lake Victoria. The first is 
how to educate farmers in processing the soil without destroying it. The second project is 
about water and sanitary and has been going on since 30 years. 7  

1.2 Questions 

 
Sustainable development has three parameters: ecological, economics and social. I have under 
these three constructed more specific questions witch I am aiming to address in this thesis: 
 
Ecological: 
Which are the most environmental problems caused by water hyacinth plants? 
 
Economical: 
Which are the economical effects? Are there any economical opportunities? 
 
Social: 
Which are the biggest social problems caused by water hyacinth? 
 
The question above was the main I focused in this paper, the interview was made between me 
and these people, all question was asked to all of them; 
 

• Mwende Kusewa, Researcher. Management of Water hyacinth, LVEMP. 
• Rose Mugidde, Lake Victoria Basin. 
• Dr. Richard Abila, KMFRI, Controlled utilisation of water hyacinth. 
• Ben Obera, Diroctor of Environment, Kisumu City Council. 

                                                 
4 Dryzek, 1997 
5 www.ne.se 2006-10-05 
6 Lecture, 2007-04-27, Kisumu, Kenya 
7 www.sida.se 2006-09-22 

http://www.ne.se/
http://www.sida.se/
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• Kikki Nordin, Counsellor, Head of Lake Victoria Initiative, Embassy of Sweden, 
Nairobi. 

• Dalmas Otieno Ayoro, A former Fisherman, tourist guide. 
 
The interview were located in different environments depending on the interviewed person. I 
have been interviewing these people at their working environment. I met Mwende Kusewa at 
her office at Re-insurence plaza in Kisumu City, I also met Rose Mugidde because she is also 
located in same building. Dr Richard Abila’s work and the office for KMFRI are located 
outside Kisumu City. I met Ben Obera in his office at Kisumu City Council. Kikki Nordin, 
who is working for the Swidish embassy in Nairobi, was very nice and it was amazing to 
interviw her in a Swedish environment located in Nairobi. Dalmas was a former fisherman 
therefore I wanted to have the interview at his boat on Lake Victoria. I wanted to interviw 
these people at their work because of a relaxing environment. The result of the interview is 
presented in this paper, uninterrupted. 

1.3 Purpose 

The purpose of the study is to do a minor field study in Kisumu, Kenya. My thesis in 
Ecological Economics C, 10p and the purpose is to explain the association between water 
hyacinth and sustainable development. What are the main effects on environments, ecological 
and social effects in Kisumu in Kenya? This paper will address environmental, economical 
and social effects related to the water hyacinth. 

1.4 Limitations 

My aim is to discuss ecological, economical and social problems connected to water hyacinth 
in Kisumu. I will mainly focus on how the population is affected in Kisumu, Kenya. There are 
a lot of consequences which affect the environment, social life and economical welfare; it is 
why I decided to focus on important parts about my subject and issue. In this thesis I want to 
mark off from consequences around sustainable development and influences which take place 
in countries around Kenya since Lake Victoria is a common resource between Uganda, Kenya 
and Tanzania. This kind of information will also make my thesis bigger and then the 
researcher for the study will be for big and loose a lot of important information.  

1.5 Method 

 
My main purpose of this study when I applied for the grant from SIDA was to get a general 
impression about the society and it was very interesting to hear about the relationships 
between local members, different unions etc. I planned together with my supervisor in field, 
Monica Omulo to create a questionnaire form to get as much information as possible, but also 
to get the local people’s view. This way I could also investigate how the market works and 
which politician’s targets are on the basis of environmental problems and how they are 
solving problems around Lake Victoria. But once in field I actually realised that it was 
impossible and the purpose was too wide for this thesis and my visit in Kisumu, Kenya could 
not make it possible. So with some supervising from Monica I decided to make the title 
smaller and focus on the effects of the water hyacinth on sustainable development in Lake 
Victoria in Kisumu, Kenya.  
 
I have in this thesis chosen the qualitative method because I want to get a general impression 
and understand different processes and social connections. This method does not work up a 
big population without concentrating on smaller individualities. Interviews are made by 
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qualitative method which aims to give a deeper focus where the interviewed person describes 
and openly answers questions. The benefit of this method is that I have the opportunity to use 
the information I see relevant for this study. There is also the possibility to change and ask 
additional questions. The research in this case was planned by me and I decided how I to 
structure the interviews from start to end.8 This study content  the effects of water hyacinth 
and conducted as a combination of literature reviews, qualitative interviews with parties or 
people who are involved and other organisations in Kenya and from observations. This is 
done from a sustainable development perspective. The literature review is used for most of the 
background information on water hyacinth. The sources used are academic literature, articles 
and the Internet. The interviews are conducted as a complement to the literature review.  

1.5.1 Field study 

 
A field trip to Kenya was made in 14 Th April to 13th June of 2007. I spent all of my time in 
Kisumu in Western Kenya. There were offices connected to my study in Kisumu, for example 
Lake Victoria initiative, LVEMP, KMFRI, KARI and I also met people who are involved in 
problems related to Lake Victoria. Unfortunately I could not visit the main office connected to 
the Lake in Entebbe, Uganda. The field trip helped me in finding more information about the 
work and the problems concerning Lake Victoria and the surrounding region. The field study 
was enabled by a Minor Field Study grant from SIDA.  

1.5.2 Interviews 

 
Semi structured interviews were conducted with informants. The interviews were made by 
interview person at the office/workplace of the informants. That way I got a better idea of 
how the organisation in question is functioning. All of the interviews were placed in office for 
a good environment and comfortable for me and people I meet for an interview. The 
respondents where selected in as much as contact were made with the first informants that 
provided information on what other organisations/persons that could be interesting in this 
particular case. The informants constitutes of representatives for organisations and projects of 
development of Lake Victoria in Kenya. Among these organisations are NGO’s, CBO’s, 
governmental and international organisations. The organisations are described closer in 
chapter 6. 

1.6 Critics of sources 

 
The information presented in this paper is from different research fields and organisations. All 
the literature comes from homepage, interviews or other material published by the program or 
their biggest financier Swedish International Development Cooperation Agency (Sida). 
Literature and different paper work is also written by people who are involved in saving Lake 
Victoria and the implication caused by the water hyacinth. Sida is a polite site for information 
and my financier for this thesis. My interviews, literature and the home site I have used are all 
polite and trustworthy. 

                                                 
8 Eriksson, 1999 
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2. The Lake Victoria Basin 
 
Lake Victoria is the world’s second largest fresh water lake and is the place in both side of the 
equator where the borders of Kenya, Tanzania and Uganda meet. Rwanda and Burundi are 
also situated in the lakes catchments area. Despite its massive girth, the lake is never more 
than 80 m deep. This stands in amazing contrast to the smaller Rift Valley lakes such as Lake 
Tanganyika, whose depths can reach up to 1500 m. 9 The Lake is a common resource of 
livelihood for its surroundings, but also a common recipient of waste and pollution. 
Agriculture is the most important branch and employs about 75% of the labour force. Other 
important activities are fishing and fish processing, forestry and mining. The Lake Victoria 
flows from north by The Nile. All the water which flow from the cities goes directly to the 
lake. This is why all contiguous countries have to cooperate together for creating a better 
place for everybody around the lake. The percentage of people living below the poverty line 
(one US dollar a day) is higher in Kenya and Tanzania 61% and 41% in the regions of the 
Lake Victoria basin compared to the national average 52% and 36%. However that is not the 
case in Uganda. Poverty in the region is caused by pressure on natural resources and 
environmental degradation, poor governance, vulnerability, lack of security and the spread of 
HIV/AIDS.10  
 
Lake Victoria is the epicentre of HIV/AIDS. The region still has the highest prevalence rate in 
East Africa. Women and children are most vulnerable due to culture and traditions. The 
population around the Lake is mobile and this also contributes to the spread of HIV/Aids. Of 
importance is therefore to support regional gender equality initiatives.11 
  

3. Kenya 
 
Africa is a continent where social economics is still dominated by housekeeping of own 
farmers. Housekeeping of farmers in Africa is still totally capitalized. This kind of production 
model has not been changed yet for the African farmers despite poor circumstances.12 Ever 
since Kenya gained independency from Britain the country has received significant aid. Lack 
of democracy, corruption and violations against human rights made some donors withdraw 
the funds in the 1990´s.13 The same decade the population growth exceeded the economic 
growth which together with structural adjustment programs decreased living standards and 
increased inequality Kenya. 14 The population of Kenya receives 50% of the income while the 
poorest fifth only receives 5% of the countries income. 15 The first peaceful multiple party 
election was held 2002 and is according to Sida what could promote progressive change and 
make pro-poor policies and programs meaningful. 16 Poverty at the national level, the poor are 
defined as those who are unable to afford minimum basic human needs comprising of food 

                                                 
9 Lonely planet, 2006 
10 www.sida.se 2007-06-09 
11 Sida, The Lake Victoria Initiative (LVI) 
12 Ibid, sid 297-298 
13 Utrikespolitiska Institutet, 2003 
14 Weeks, 2002 
15 Utrikespolitiska Institutet, 2003 
16 Sida, 2003 

http://www.sida.se/
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and non-food items, where people do not meet their minimum food requirement. Averagely 
64% of the population in project area live below the poverty line that is less than a dollar a 
day according to World Bank report of 2005 compared to the National average of 52 %.17 

3.1 Economical growth 

 
According to Kenyan strategy on how to control and develop poverty, Poverty Reduction 
Strategy Paper (PRSP) agriculture is the most important factor in allowing economical flow. 
One of the way out is the help they get from Sweden to the found of agriculture but it is up to 
the farmers how to present it.  Sida has for example helped in building up National 
Agriculture and Livestock Extension Programme (NALEP), which offers advice and other 
services. It is a big network for many farmers where they can find out information on how 
they process the soil and learn about how to protect the ecosystem18. Sida also makes a great 
contribution for women’s right by providing them the opportunity to own, buy or inherit land. 
The roads of Kenyan highway network is not presented because of bad shapes, Sida will 
finance the highway around Lake Victoria. Under 2005-2008 it is planned for Sida to finance 
with total of 130 million SEK.19 
 
Kenya is one of the most non equal countries in the world. The country was one of the first to 
get aid from Sweden. 
 

3.2 Western Kenya 

3.2.1 Kisumu 

 
Western Kenya is the part of Kenya that is included in the Lake Victoria basin. The people in 
the region have been marginalized, since independency, in terms of official resource 
allocation because the area has been a stronghold for the opposition politics.20  As mentioned 
before the region has a higher percentage of poor than the country as whole. Western Kenya is 
more densely populated than the country as a whole, except for the capital province of 
Nairobi. The population in the region has a female majority, especially on the countryside 
while men tend to migrate to bigger cities. The educational level is lower in western Kenya 
than the rest of the country, and men are overrepresented in higher education. 21 The main 
economic activity is cultivating maize and sugarcane and small industries, notably fishing and 
cotton. Even though the land is especially fertile, studies have shown that crop production is 
very low less than 1 tonne of maize per hectare per year.22  The soil quality is not so good in 
western Kenya and has decreased even more because of intensified land use due to the 
population growth. The margin on land just gets smaller and smaller which makes farmers to 
use unsuitable soil areas like peat lands for farmers and cattle care. The result of these 
problems is loss of biological multitude. The population compete with each other for the land 
and nature resources which lead to unacceptable sustainable method to farm the soil. When 
the forest is being devastated as result of soil erosion a lot of nutrients led directly to the lake. 

                                                 
17 SCC-Vi project kisumu, 2006 
18 Ben Obera, 2007-06-04 
19 www.sida.se 2007-06-09 
20 www.statehousekenya.go.ke  2007 
21 Nyberg, 2004 
22 www.sida.se 2007-04-12 

http://www.sida.se/
http://www.statehousekenya.go.ke/
http://www.sida.se/
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In some circumstance the effects are from fertilizer and pesticide or weed-killer. Peat land is a 
vulnerable special environment, often consisting of big biological species and having an 
important role as a cleaner. With the special effects to clean the water from nutrients passing 
by from different source like sanitary, agriculture or industry.23 A lot of garbage from industry 
spoils the water which contains different kinds of nutrients and it is passed directly to the lake 
before it has been managed. Erosion and discharge especially from housekeeping and industry 
resulst in eutrofication which in turn contributes to uncontrolled growth of weeds such as the 
water hyacinth. Around Lake Victoria catchments area there are many different types of 
industries, most are located in Kenya. Because of bad constructed clean management program 
systems they release their water into the lake or peat land before it has been purified. 
Environmental laws are written but nobody cares about them because it is cheaper to pay a 
penalty charge rather than building a clean management program for the industry. The main 
cause of these problems is bad political systems. It is a bad social government in combination 
with a lot of corruption which results in decrease in social and economical growth. It also 
develops the rift between the classes of rich and poor people. Corruption is one of the biggest 
problems in the country and it is very common that even civil employee takes bribe. During 
my visit in Kenya it was very common that our minibus was stopped by civil police at a 
roadblock in Kisumu city. I witnessed several times policemen stopping us to take bribes 
because the bus driver had taken more passenger than what was allowed. After some 
discussions with Kenyan people I realized that it is a life standard, a tradition, why change it 
when they have been taken bribe in generation, for them it is not politics rather a tradition or a 
culture they are used to. Corruption has been taking place in different aid project in Kenya, 
South Africa and Tanzania. It was pointed out when the auditor where none focused in 
corruption environmental areas. There are some false receipt, manipulated accounts and 
embezzling funds showing proof of corruption.24 CNN showed a program, “living with 
corruption” 8th Dec 2007 about living in Kenya and how common it is for policemen and 
other government people to take bribes. It is common in all areas in the country. 
 
The departments of Office do not work and the country has to be ruled by a democracy 
government in order to succeed in the future. Some of the population groups suffer more, for 
example the poor population, women, handicapped and an average of one million children 
who are HIV positive without parents. There is no exact statistics but the HIV/Aids 
prevalence in the different districts in western Kenya has been estimated to between 38, 4 and 
15, 6 percent. Luo and Luhya are the dominating population groups in western Kenya. Luhya 
is the second largest group in the country and Lou the third largest. 25 
 
Environmental study in Kisumu 

 
I had the pleasure of meeting the director of Environment in Kisumu City, Ben Obera. Ben 
described to me the environmental issues that the city is facing. Kisumu city is middle in the 
hot spot, all nutrients flow daily by the river and together with rain water they all accumulate 
in Kisumu city. The water then continues on to Lake Victoria. The industries dump all their 
garbage in the water and because there is not a functional water or sanitary program all 
nutrients are directly passed on into the lake yielding bad quality water. This in turn is 
impossible to recover from because the lake is very shallow. Ponds can build a water system 
from the lake into housekeeping. There are ponds naturally which have biological activity 

                                                 
23 Sida, Strategy for Support to Sustainable Development  
24 Punkt. se 2007-10-03  
25 Nyberg, 2004 
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which is sustainable. Soil erosion is very common and because of that farmers are learning 
about sustainable agro forestry to make sure as little nutrient as possible is flowing by the city 
and later into the lake. There are also different programs made to plant sustainable and place 
for cattle. During international day a lot of trees were planted which are called green company 
see picture 2. The main solution to reduce the plant of water hyacinth is to control nutrients 
which flow into the lake. Tropical weather is not so easy to change but gaining control of all 
nutrients are easier however a lot of knowledge is needed from local people as well as more 
engagement from the politicians.26 

 
Pic 2. Interviw, Ben Obera, 4/6 2007 
 

3.3 Peat Lands 

 
A big part of East Africa is made out of peat land and is being used by agriculture farmers.  
There are peat lands built by people, in this way to used for fresh water. Peat lands in practical 
case are used as nitrogen traps. They are also common as a clean management for clean 
sanitary water and a protect zone for leak of nutrients. They are also an alternative to high the 
biodiversity. It is good to strive to get peat land when it has the possibility to tie nutrients.27 
Around Lake Victoria there are a lot of systems to create a peat land, trough rivers and 
flowing waters in connection to the lake. Papyrus sponge is very important in Lake Victoria 
because it can absorb a lot of nutrients, which otherwise can flow directly to the lake.28 They 
minimize pollution and they control erosion, compound and ground water. The natural peat 
lands are also important in offering good quality of fresh water. Tere are however threats to 
naturally existing ponds, where pollution has been the main cause to destroy the ecological 
balance. 29 
 

                                                 
26 Ben Obera, 2007-06-04 
27 Per bengtson, 1997 
28 Ben obera 4/6 2007 
29 Brandt, Fredrik Gröndahl, 2000 
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4. Theory 
 

Sustainable development is the leading paradigm of development at all levels both in the 
centre and in the periphery. Environmental and survival issues are in centre for sustainable 
development. These subjects are in focus and are not treated as secondary problems. To gain a 
sustainable long term development in all political areas it is important to integrate 
environmental problems as natural elements.30 The economical system has to be seen as a 
“under-system” to the ecological system as it is a part of it, when the economical system is 
necessary of the ecological31.  
 

It arose as a reaction to radical environmentalists who argued for limited population- and 
economical growth.32 There are many definitions of sustainable development. The most 
quoted one is from World Commission on Environment and Development that are said to 
have invented the expression Sustainable development in 1987. Their definition is: 
“Sustainable development is to ensure that it meets the needs of the present without 
compromising the ability of future generations to meet their needs.”33 This definition is from 
the Bruntland report that stated that widespread poverty and environmental degradation in the 
peripheral countries and stated a neo liberal agenda to solve them. Pollution in all kinds have 
to be reduced for the welfare of the country and for the future and that is why environmental 
issues are important for the social life standard.34  The agenda promoted free market, lower 
interest and higher capital and technological flows. Poverty was seen to be the cause of 
environmental degradation and the reduction of poverty through free market would solve the 
problem. There are many critiques to this view. Bernes (2003) defining a historical positive 
relation between economic development and carbon dioxide emission in his book about the 
climate change. Faber and Proops (1998) write about a fundamental conflict between the 
ecological environment and economic growth. Hussein (2000) points out that economic 
growth traditionally have been achieved through big scale projects like dams, factories, 
highways and agriculture that caused damage to the environment 
 
Sustainable Development consists of three mutual understandings between the following: 
 
Ecological Development, “the idea is to in long-term protect water, earth and the ecosystem 
ability to production and minimize effects on nature and human health up to what they are 
able to handle”. 
Social Development, build up a long-term dynamic society where the roots are to concern 
about human rights. 
Economic Development, it is about housekeeping of human and material resources in a long-
term scale.35 

                                                 
30 Söderbaum, 1993 
31 Constanza m fl, 1997 
32 Castro, 2004 
33 Our common future, 1987, p.8 
34 Dryzek, 1997 
35 Hägerhäll, B, Vår gemensamma framtid 1988 
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5. Water hyacinth 
The Water hyacinth (Eichlormia crassipes) is an aquatic flowering plant whose origin is 
thought to be the Amazon areas of Brazil. It appeared in Lake Naivasha in Kenya 1982 and in 
Lake Kyoga in 1987. It was first recorded in the Lake Victoria in 1988, and it is believed to 
have entered Lake Victoria from the upper reaches of the Kagera River in Rwanda. Since then 
it has been reported in many locations all around the lake and in the waters of all the three 
riparian countries. 36 Since the end of 1980´s the weed has grown extremely high which have 
affected the sea transport, fishermen, and caused blocking of water pipelines. Because of this 
fishermen have started using non sustainable methods for fishing such as use of poison, illegal 
fishing nets and catch more than permitted. Health and environment is also a treat against the 
future fishing. Water hyacinth weed also affects the different transport in lake and the quality 
of fresh water. The malaria mosquito loves the area the weed of water hyacinth; it is the 
perfect place for it. The main cause is all pollution which are bounded in the lake and a part of 
the eutropication process. Water hyacinths are today covering approximately 0, 6 % of the 
area of Lake Victoria. There have been times when it has covered 80 % of the coast of 
Uganda. The transport system of the population have changed and villages have temporary 
been isolated by the weed. Some of the villages and harbour have been left alone. It is 
difficult to eliminate the weed, and that is why some are suggesting a recycling. The 
population have discovered how to process the weed and use it in of making basket and 
furniture which are saleable, but these profits are not enough to cover the damage that it is 
causing the fishermen.37 

5.1 Description 

 
The water hyacinth plant, see picture 3 doubles in 
population every two weeks under ideal conditions 
when the pH is 7, temp 28°C-30°C, abundant N, P, K. 
The plant reproduces both by seed and by vegetative 
propagates. Each flower has 3-4 fruit capsules each 
containing up to 450 seeds. The seeds of the plant can 
remain viable for up to 30 years. The plant itself 
contains 5 % dry matter and the rest 95 % is water. 
The plant takes up heavy metals and nutrients from the 
water. 
 
 
 
 
 
 
 
 

 
 
Pic. 3. Description of Water hyacinth, Source; Dr Abila. 

                                                 
36 Khamis M. Zidadi, 1998 
37 www.sida.se 2007-04-19 
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6. Actors 
During the past ten years a great number of NGOs and community based organisations 
(CBOs) have emerged in the Lake Victoria region, as a result of political, administrative and 
resource shortcomings of the respective governments. Many of the organisations focus on the 
protection of the ecosystem and biodiversity.38 
 
This chapter will present a selection of the actors in the field of development in Kenya and the 
Lake Victoria basin. 
 

6.1 Lake Victoria Environment Management Programme (LVEMP) 

 
LVEMP is a comprehensive programme aimed to rehabilitate the lakes ecosystem for the 
benefit of the people who live in the catchments, the national economics of which they are 
part of and the global communities. The programme objectives are: 
 

• To maximize Sustainable benefits to repairman communities from using resources 
within the basin to generate food, employment and incomes to supply safe water and 
sustain disease a free environment. 

 
• To conserve biodiversity and genetic recourses for the benefit of global communities. 

 
 

• To harmonize national management programmers in order to achieve maximum 
possible extent of the reversal of increasing environmental degradation. (sid 10)39 

 

6.2 Lake Victoria Initiative and the East African Community 

 
East African Community (EAC) consist of an agreement, between Tanzania, Uganda, Kenya 
and recent members Rwanda and Burundi, on a strategy for sustainable development in the 
Lake Victoria region and a joint vision for the future. Sweden is supporting the work of EAC 
trough Sida and the Lake Victoria Initiative (LVI). The overall aim of LVI is to reduce 
poverty in the area through sustainable development. East African ownership and 
coordination of different development efforts are stressed.40 According to Constance Ouma, 
regional officer at LVI, “the major challenge for LVI are the conflicts between regional and 
national strategies. It is important that development efforts are within the framework of both 
regional and national strategies”. Sida have various project going on around Lake Victoria 
and it is comparable just as the Baltic problems were on the 70´s, and Sida is trying to 
compare the problems and solutions to the environmental problems in Lake Victoria. East 
African Community authority have the vision to work together side by side the countries 
around Lake Victoria to solve the problem.41  

                                                 
38 www.sida.se 2003 
39 Khamis M. Zidadi, 1998 
40 www.sida.se 2007-04-13 
41 www.sida.se 
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6.3 The Kenyan state, KARI   

Another state agency is KARI, a governmental research institute that works with livestock, 
range management, crop production, land and water management and socio economic factors 
in agriculture. The organisation is spread across the country with 36 centres and headquarters 
in Nairobi. Different programs and projects at KARI are funded differently. The World Bank 
is the biggest financier and European Union and Rockefeller’s foundation are among others. 
KARI in Kisumu is working with WIKEMP in cooperation with ICRAF Kisumu. The aim of 
WIKEMP is to improve productivity and sustainability of land use systems. It is a five year 
project that started in 2005 that is facing the challenges of deforestation, soil erosion and 
poverty. This is done by promoting harvesting of rain water in pans and implementation of 
agro forestry.42 The Vi AFP is one of KARI’s many collaboration partners providing 
extension services others are NALEP, NGO’s Universities and Kenya Forestry Research 
Institute (KEFRI).43 

6.4 The Nile Basin 

Lake Victoria is the main source of the Nile. The Nile Basin consists of the entire catchments 
area of the Nile. The riparian countries are Kenya, Tanzania, Uganda, Rwanda, Burundi, 
Egypt, Sudan, Ethiopia, Eritrea and D.R. Congo. They have jointly formed an international 
organisation, the Nile Basin Initiative (NBI), with headquarters in Entebbe, Uganda.44  

6.5 Osienala 

Osienala, Friends of Lake Victoria is a national voluntary organisation which started 1992. 
Their purpose is to improve the Lake Victoria ecosystem and educate population about the 
important parts of sustainable development. The organisation works mainly with information 
and different kind of education. Osienala also arrange different projects performed by Maseno 
University. The organisations have cooperation with Linköping University when it comes to 
education, research and development of technical methods. The first phase is to work with 
ecological sanitary in Kisumu, environment education for employee and industry leader and 
development off different management programs example for industry garbage.45 

6.6 Lake Victoria Initiative 

Sweden is supporting the work of EAC trough Sida and the Lake Victoria Initiative (LVI). 
The overall aim of LVI is to reduce poverty in the area trough Sustainable development. East 
African ownership and coordination of different development efforts are stressed. The major 
challenge for LVI is the conflicts between regional and national strategies. It is important that 
development efforts are within the framework of both regional and national strategies. 46 
Fresh water is necessary, but it also makes a big health problem for people living around Lake 
Victoria. The quality of the water is not acceptable and it is also carrying different kinds of 
parasite resulting in disease. It is also known that HIV has a high risk zone around the area of 
Lake Victoria. There was an investigation made in Kisumu 1998 (situation Analysis for 
National Aids/STD Control Program) which showed that 38, 8 percent were HIV positive 
between the age of 20-30. LVI have topic to management where the issues are to minimize 

                                                                                                                                                         
 
42 Ayaga, 2007 
43 Ibid 
44 www.sida.se 2007-04-12 
45 www.sida.se  oktober, 2001 
46 www.sida.se 2007-06-19 
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some of these social health problems. The Swedish aid to health section has been going on for 
about 25 years. There are six districts chosen to receive aid within the health section and four 
are located in Victoria region. These are the main subjects at high priority: HIV, malaria, 
health, vaccine, children’s health and environmental health.  

7. Corruption and trust 
 
Some of the weaknesses in the Kenyan organisations are corruption, bad payment systems, 
slow information flows and lack of transparency.47 It is important to control the structure from 
the top to the bottom in new ways in order for corruption to become impossible. There are 
some data showing that it was a lot worse off a few years ago and nowadays we are starting to 
see some changes. Departments like KMFRI have a box where members of the public can 
turn to in order to inform via a letter if someone takes bribe, an employee or a political 
member for example. The organization called Kenya Anti corruption Authority and the 
government have a rule to check the letters. This is financed by 30 000 USD, which pays the 
salaries of 20 employees every month. The efficacy of this procedure remains a question 
mark. Who is carrying the responsibility, can it be possible that the head director of this 
organisation actually spends more on corruption than on controlling it? Corruption is common 
in all activitives in all kind of areas in Kenya.48 
 
Sida evaluates the development of cooperation within Kenya among others in the report 
Supporting Ownership.49 Kenya has had problematic relations with donors since the mid 
1980’s especially IMF and WB. Corruption and bad administration or as Sida puts it; the 
donor’s fear of that, is in the report outlined as an institutional obstacle for the cooperation. It 
undermines the trust between donor and receiver. Another problem brought up in the report is 
that Sida did not share the same values as the Kenyan government when it comes to insight, 
transparency and human rights. These problems were handled by Sida through 
decentralisation. They pass over the central government and the assistance is targeted directly 
to district administration or local organisations. Thus, this is no solution of the corruption and 
administration problems at a central level and can threaten the sustainability of the 
development cooperation.50 
 

8. Effects on sustainable development 
 
Impacts of water hyacinth are many but the most important effects on sustainable 
development as I can see are blocking of water for the fisherman, eutrophication, light 
penetration, and effects to the value of the lake of due to reduction of biodiversity, and 
diseases like malaria, bilharzias, typhoid but also reduction in the quality of the water.51 
Kisumu city or I rather say the Winamp gulf, see picture 4 is on of the place which are mostly 
affected. The green shadow in the Winamp gulf shows plants of water hyacinth. 
 

                                                 
47 Jämsen, 1999 
48 Dr Abila, 2007-05-27 
49 Weeks, 2002 
50 Ibid 
51 Mwende, 2007-05-20 
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Pic. 4 map of Kisumu Winamp Gulf, Source; goggle 

8.1 Ecological effects 

 
Here under I will take up effects caused by water hyacinth which in turn effects sustainable 
development. I will also address the possibilities. 
 

8.1.2 Eutrophication 

 

Due to the high population rate around the lake, one sees a lot of house holding rubbish in 
areas around the lake. The drains from the houses run straight out into the lake and the 
management of the garbage is really poor in these areas which affect the lake even more. 
When the drains run straight to the lake a lot of nutrients flow together into the Lake Victoria, 
which are important for the ecosystem survivable, however this is only advantageous in a 
normal scale. When encountering huge overdoses the lake gets polluted by eutrophication. 
This pollution indicated by flower of alga which cause big ecological problems for the flora 
and fauna in Lake Victoria. 52 Decomposition and sedimentation of rotten water hyacinth and 
other organisms contribute to the process of eutrophication. In Lake Victoria the flower of 
alga constitute a threat to the water hyacinth. The oxygen is necessary for all living creature, 
but when there are not any oxygen left the flora and fauna die. A result of this is that a lot of 
organic material is built up and in order to break it down the process requires even more 
oxygen. The algal biomass dominated by blue greens, has increased as a result of high 
nutrient inputs from the catchments, creating a higher oxygen demand for decomposition. 
This accelerates depletion of oxygen in bottom waters and the rest of the lake. Production of 
phytoxins from algal blooms degrades water. These nutrient loads have accelerated hyacinth 
infestation and worsening of the deoxygenating problem. This has caused a loss of deep water 
cichlid species and has become a threat to fish in shallower waters since periodic upwelling of 
highly toxic water causes massive fish mortality.53 Lake Victoria is very shallow specially 
areas around Kisumu and in the presence of high amounts of nutrients the lake becomes 
overloaded and rotten water hyacinth consumes all the oxygen thus leaving very small 
amounts for the survived fish and other organism in the lake.54 A big effect is to Nile perch 
witch can be up to 190 kg. 55 
 

                                                 
52 Lake Victoria – a shared vision, 2000, SIDA  
53 Obiero Ong ‘ang’a, Herick Othieno, 2000 
54 Östersjön-hot och hopp, 2006 
55 Dr Abila, 2007-05-27 
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Eutrofication is the first sign of pollution in lake. The main reasons for this are population 
growth, industry, devastation of forest, chemicals from agro forestry and sanitary water from 
housekeeping. The forestry does not have time to recover from big doses of artificial fertilizer 
and pesticide which has been used for the soil. There are total 68 industries around the lakes 
delta side, which because of the poor circumstances must consider profit rather than the 
environment. The quality of water is affected by the rivers that flow from or to the lake. The 
river around gets affected my soil erosion and also promote to eutrofication.56 Nitrogen and 
phosphor are the most dominating substances, and they come from the rivers, rain water and 
catchments area. It is impossible to say where in the lake, the pollution is spread all over the 
lake. The lake contains chemical compounds such as copper (Cu), mercury (Hg), lead (Pb), 
cadmium (Cd), chrome (Cr) and Zinc (Zn) and these have after measurement shown to be 
worse around the cities.57 I have seen people wash there vehicles or matatus in Winamp gulf 
under a field study with my supervisor in filed, Monica. What they need is the knowledge on 
how their actions effect the environment. There are some securities and laws about that but 
people do not care or they rather do not know about the effects.58 The flower of alga and 
minimizing of oxygen is a result of plenty of nitrogen into the lake. Agriculture is the first 
reasons to eutrofication by high soil erosion and high discharge of nitrogen to the atmosphere 
and discharge direct to the lake.59 
 

8.1.3 Reduction of biodiversity 

Where water hyacinth is prolific, other aquatic plants have difficulties in surviving. This 
causes an imbalance in the aquatic micro-ecosystem and often means that a range of fauna 
that relies on a diversity of plant life for its existence will become extinct. People often 
complain of localised water quality deterioration. This is of considerable concern where 
people come to collect water and to wash. Diversity of fish stocks has been affected with 
some benefiting and others suffering from its proliferation. It also reduces biomass and 
numbers of fish compared with other shoreline habitant. The weed is also known to depress 
species diversity significantly under and around its shoreline mats.  Reduction of fish in the 
lake through de-oxygenation of water and reduction of nutrients and light in sheltered bays 
which are breeding and nursery grounds for fish particularly Tilapia then associated with 
water hyacinth phytoplankton receive restricted light and effective photosynthesis fails to take 
place and their number  may be dramatically reduced together with oxygen production. 60 
Phytoplankton rise to zooplanktons which are one of the main sources of food for juvenile 
fish. With mats covering parts of the lake, light penetration is impeded and photosynthetic 
activities of primary producers affected duo to self –shading. This results in interference with 
food webs and life cycles in the lake. It in turn affects food levels and feeding habits of fish 
and could lead to elimination of herbivorous benthic fauna such as tilapia. Such conditions in 
littoral zones are likely to lead to migration of young tilapia out into deep waters where they 
become prone to predation. 61 Nile perch and tilapia are still the most dominating fish in Lake 
Victoria.62  
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8.2 The Ecological potential of water hyacinth 
 
Water hyacinth is listed as one of the most productive plants on earth and is considered one of 
the world's worst aquatic plants.63  Water hyacinths are a severe environmental and economic 
problem in all of the gulf coast states and in many other areas of the world with a sub-tropical 
or tropical climate. This species has rapidly spread throughout inland and coastal freshwater 
bays, lakes. The plants grow quickly and can be harvested to provide rich and valuable 
compost. Water hyacinth has also some side effects it can accumulate heavy metals and 
scientists say that some species of fish items have come back to Lake Victoria. Water 
hyacinth weed can also be used for the removal or reduction of nutrients, organic compounds 
and pathogens from water.64 It is also common to use it as fodder for cows and sheep.65 
However the negative effects are in majority; besides the huge economical loss it also 
contributes to health problems for populations which take their fresh water from the lake. 66 

8.2.1 Animal fodder  

Studies have shown that the nutrients in water hyacinth are available to ruminants. In 
Southeast Asia some no ruminant animals are fed rations containing water hyacinth. In China 
pig farmers boil chopped water hyacinth with vegetable waste, rice bran, copra cake and salt 
to make a suitable feed for animal fodder. In Malaysia fresh water hyacinth is cooked with 
rice bran and fishmeal and mixed with copra meal to feed the pigs, ducks and pond fish. There 
are also similar practices much used in Indonesia, the Philippines and Thailand. Water 
hyacinth contains a lot of water and mineral which is not suitable food for many types of 
animals. The use of water hyacinth as animal feed in developing countries could help solve 
some of the nutritional problems that exist in these countries. Animal feed is often in short 
supply and although humans cannot eat water hyacinth directly, they can feed it to cattle and 
other animals which can convert the nutrient into useful food products for human 
consumption.67  
 
8.2.2 Fertilisers  
 
Water hyacinth can be used on the land either as a green manure or as compost. As a green 
manure it can be either ploughed into the ground or used as mulch. The plant is ideal for 
composting. After removing the plant from the water it can be left to dry for a few days before 
being mixed with ash, soil and some animal manure. Microbial decomposition breaks down 
the fats, lipids, proteins, sugars and starches. The mixture can be left in piles to compost, the 
warmer climate of tropical countries accelerating the process and producing rich pathogen 
free compost which can be applied directly to the soil. The compost increases soil fertility and 
crop yield and generally improves the quality of the soil. 68 Compost can be made on a large 
or small scale and is well suited to labour intensive, low capital production. In developing 
countries where mineral fertiliser is expensive, it is an elegant solution to the problem of 
water hyacinth proliferation and also poor soil quality. In Sri Lanka water hyacinth is mixed 
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with organic municipal waste, ash and soil, composted and sold to local farmers and market 
gardeners. 69 

8.2.3 Paper  

The Mennonite Central Committee of Bangladesh has been experimenting with paper 
production from water hyacinth for some years. They have established two projects that make 
paper from water hyacinth stems.70 The water hyacinth fibre alone does not make a 
particularly good paper but when the fibre is blended with waste paper or jute the result is 
good. The pulp is dosed with bleaching powder, calcium carbonate and sodium carbonate 
before being heated. The first project is quite large with 120 producers involved in a paper 
manufacture. The equipment for pulping is relatively sophisticated and the end product is of 
reasonable quality. The second project involves 25 - 30 people and uses a modified rice mill 
to produce pulp. The quality of the paper is low and is used for making folders, boxes, etc. 
Similar small-scale cottage industry papermaking projects have been successful in a number 
of countries, including the Philippines, Indonesia, and India. 71 The interest is not so big in 
Kenya to produce paper by Water hyacinth because 95% of the plants contain water. Just 5% 
is useful and it is not valueable concider the Kenyan.72   

8.3 Economical effects 

8.3.1 Fish in Lake Victoria 

 
The main socio-economic activity is small scale fishing and other water activities.73 Fishing is 
very important for the three countries around Lake Victoria, both for consumptions and for 
export to Europe. Fisheries are the second most important activity among the people living 
around Lake Victoria, after agriculture. It is a major source of protein for the people. It also 
provides incomes for the families through the sales in the local markets and beyond.74 EU 
stopped the import of fish industry from Lake Victoria twice, once due to poor hygiene and 
the other time because of illegal fishing with poison. Because of bad situation caused by water 
hyacinth, people fish illegal and do not want to pay the grant for registration for their cannot 
boat, 6m 24 feet approximately 1500 shilling for one year75 to the government. The fishermen 
do not want to pay until the government of Kenya does something about the water hyacinth 
which is a huge problem for them.76 One of the reasons for fishing with poison is the ability to 
let the fish that is blocked by the water hyacinth loose but also because it is easier and saves 
time. Kenyan fishermen occupy about 6 % of Lake Victoria. There is about 5000 fisherman 
and approximately 1000 fishing boats are registered. During 2002, 1 143 items of fish was 
founded to a sales value of 716938 $.  Nile perch is dominating when it comes to industry and 
export.77  Water hyacinth degrade water quality by blocking the air-water interface and 
greatly reducing oxygen levels in the water, eliminating underwater animals such as fish. The 
fish species have started to disappear since Lake Victoria started tobe affected by water 
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hyacinth. The weed blocks the sunlight to reach down into the lake and thus eliminates any 
oxygen production. All nutrients are concentrating to the top and there are a lot of small fish 
and nothing left for the fishes in the rest of the lake. These small fish are caught by the 
fishermen in order to bring the big fish such as Nile perch home. The fishermen have special 
nets to catch these small fish together with the weed, it is not sustainable when the balance of 
the variety and sizes of fish disappear or are disturbed. This is the quickly way to get the 
biggest catch but in length it is a effect of overfishing. Big fish are a sought after item in the 
market place, in this way the can buy all the other necessary things for their housekeeping. 
The file of Nile perch is a delicacy that is exported and what we expect to have at our dinner 
table. The government of Kenya have forbidden all kind of fishing by small fish net because 
of pairing season in Lake Victoria between the period May-Aug, but people still fish illegally. 
It is not allowed to catch the small fish, yet it is very common to see a lot of the catch at the 
marketplace which are results of corruption. The fishermen do not care; they think rules are 
not to follow when there are not any patrols to check them who in turn are usually bribed. 
Tilapia lay during this time around 1 000 000 eggs. When their habitats are disturbed the 
economical consequences are major.78 
 
Water hyacinth can present many problems for the fisherman and big ships, because of extra 
transport and the need for more petrol, for example in Nyanza Gulf. 79Access to sites becomes 
difficult when weed infestation is present, loss of fishing equipment often results when nets or 
lines become tangled in the root systems of the weed and the result of these problems is a 
reduction in catch and subsequent loss of livelihood. It also has economical consequences for 
the fishermen as they must buy new fishing nets. Normally 100-150 fishing nets disappear 
without sign during a one year period, a net average cost of 750 Kshs depending on quality 
and size. Some fishermen go far away to catch fish and sometimes they are close to borders to 
Uganda or Tanzania and that can present serious socio-economic problems. The countries 
blame each other for over fishing the lake. Fishermen on Lake Victoria have also noted that, 
in areas where there is much water hyacinth infestation, the water is “still and warm and the 
fish disappear”. They also complain that crocodiles and snakes have become more 
prevalent.80 Water hyacinth plant is a trouble maker; it is an economical disaster when the 
weed blocks the way for many fisherman. It is normal that some fishermen have been blocked 
for days in lake and have not been able to bring home their catch. The weed moves extremely 
fast in response to changed weather conditions and this can hinder fishermen to move leaving 
them no option but to wait for the wind direction to change.81  

8.4 The Economic potential of water hyacinth 
 
In Kampala, the capital city of Uganda the water hyacinth has caused trouble by surrounding 
the intake of the pipes of the power station witch supplies electricity to Kampala. In fact, 
much of the world's second-largest freshwater lake, which provides fish and accommodates 
commerce for Tanzania, Kenya and Uganda, is socked in by miles and miles of extra-large 
"bull" hyacinths. 82 Although water hyacinth is seen in many countries as a weed and is 
responsible for many of the problems. Many individuals, groups and institutions have been 
able to turn the problem around and find useful applications for the plant. The plant itself, 
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although more than 95% water, has a fibrous tissue and a high energy and protein content, and 
can be used for a variety of useful applications. Much laboratory experimentation has been 
applied to the weed in the last 40 years. Some of these studies look promising, but transition 
from laboratory to commercial scale utilization has hardly taken place. The hyacinth in Lake 
Victoria is a biomass resource of massive size for energy and farming needs of the littoral 
area.83 Here under I will consider a number of possible uses for the plant, some which have 
been developed and others which are still in their infancy or remain as ideas.84  
 

8.4.1 Utilization of water hyacinth 

 
The sheer biomass of plant materials in water hyacinth infestation has prompted investigation 
of various schemes for its utilization. Researchers’ reports have revealed that water hyacinth 
can be used for variety of purpose such as furniture production, mats and baskets, compost 
manure, source of energy (biogas etc) treatment of sewage in waste waters and in production 
of paper and pulp etc. Studies by the Lake Victoria Environment and management Program 
(LVEMP) show that the larger wetland fringes of Lake Victoria still have significant 
buffering capacity against land based pollution. The wetland component of the programme 
has been carrying out research on wetland biodiversity, resource use patterns and buffering 
capacity of the riparian wetlands. Studies by the same organisation on community utilisation 
of papyrus and grass reeds for handicraft in Busia and Nyando districts also demonstrated that 
small business enterprises based on the exploitation of wetland products are viable and can 
help create employment and alleviate poverty.85 However certain factors must be carefully 
considered. Among those are, harvesting or recovery, desiccating or drying, availability of 
plant, composition of available plants, marketing of the end product and cost benefit ratio of 
the activity to be undertaken. Considering the above factors, there is a good economic 
potential for water hyacinth for some of its uses such as biogas production, manure production 
and others. Feasibility studies may be undertaken to assess the potentialities of and the 
economics of water hyacinth and encourage its utilization if found to be economically 
viable.86 Although just 5 % can be used, a lot of time takes to create and in length furniture 
and other big items is very expensive to produce. It can be processed by many hands, it has to 
be an economical profitability sell to the customer when it comes to a unique goods. It is 
always easier to produce if you have a customer demand. Kenyans have never been interested 
in business made my water hyacinth even though a lot of countries in different places in world 
have big paper industry, nowadays it is a way out to control and development of water 
hyacinth. According to Kenyan population it should be simple to make some business made 
by the hyacinth plants, the thinking is not to develop before you can promote.87  
 
Kikiye, the ethnic group was the first to come with the idea to construct furniture and different 
basket work made by water hyacinth, see picture 5 after processing the weed. The key to a 
good product is to ensure that the stalks are properly dried before being used. If the stalks still 
contain moisture then this can cause the product to rot quite quickly. 88 In India, water 
hyacinth is also used to produce similar goods for the tourist industry. And it is also common 
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that women and children in TAMAK organisation make tourist gifts to sell, specially in Mega 
city in Kisumu city centre. 89  There is a project call Water Hyacinth Utilization Project 
(WHUP), a "sustainable use" project devised to exploit the silver lining of the infestation by 
using water hyacinths to create jobs. Ms. Carolyne Odhiambo, the coordinator for the project, 
has 60 workers, mostly disadvantaged women, who are producing chairs, tables, baskets, 
shades, paper, books, cards and gift items. WHUP is a non-governmental organization that 
aims to develop small enterprises, and is supported by the Department for International 
Development of Great Britain.90  
 

 
Pic. 5 First picture from left shows the office of Osienala. All Furniture in picture is made by water hyacinth. 

8.4.2 Biogas production  

 
The possibility of converting water hyacinth to biogas has been an area of major interest for 
many years. Conversion of other organic matter, usually animal or human waste, is a well 
established small and medium scale technology in a number of developing countries, notably 
in China and India. The process is one of anaerobic digestion which takes place in a reactor or 
digester (an air tight container usually sited below ground) and the usable product is methane 
gas which can be used as a fuel for cooking, lighting or for powering an engine to provide 
shaft power. The residue from the digestion process provides a fertiliser rich in nutrients.  
The use of water hyacinth for digestion in a traditional digester presents some problems. 
Water hyacinth has very high water content and therefore harvesting effort yields a low 
reward in terms of organic matter for conversion to biogas. The digester size has to be large 
compared with that of a traditional type due to the low gas production to plant volume ratio 
and this can in turn present problems for obtaining an airtight seal. Water hyacinth has to be 
pre-treated before entering the digester (macerated, chopped or beaten) to promote digestion 
and to remove air entrapped in the tissue of the plant which would cause it to float.  
To reduce the need for large volume digesters high rate digestion techniques have been 
employed. 91 One such design has been tested in Bangladesh by a team from Warwick 
University, UK and the Housing and Building Research Institute, Dhaka, Bangladesh. Gas 
was produced in reasonable quantities but some problems were experienced with through 
flow and further development is still required. Most of the experiments have used a mixture of 
animal waste and water hyacinth. There is still no firm consensus on the design of an 
appropriate water hyacinth biogas digester. 92  
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8.5 Social effects 
 
Tanzania and Uganda follow the rules more than what Kenya does. The reason for that may 
be that Kenya have a smaller role of Lake Victoria than those two countries. The area which 
belongs to Kenya is so affected by water hyacinth that fishermen like to fish next to the 
borderline to Uganda and Tanzanian, which result in socio economic problems like 
misunderstanding and conflicts. The countries complain that the Kenyan people have been 
deploying the lake for fish and now they want to fish in international waters not caring about 
the rules. Fish spices and other living creature in lake side near Kenya are moving or already 
have been moved to areas which are not affected by water hyacinth and where it is plenty of 
food and variety of other fish species. This is a great loss both to the fauna of the lake but also 
since the crocodiles were a major tourist attraction and thus a source of income. Nowadays 
there are only hippos living around the coastlines in Kisumu. I was very excited to see one of 
them from a sightseeing boat. The hippos do not like the weed of water hyacinth because it 
blocks their paths and it is not tasty food containing a lot of water.   
 
Kenya is also more corrupt than Tanzania or Uganda. The possibility to create an effective 
solution to the water hyacinth is not in focus, nor is there any focus on environmental care. 
People still fish with poison and chemicals in Kenya which contributes to a poor ecosystem, 
but also to a social problem when humans eat the fish.93 In this way the pollutant is 
bioaccumulated in the food chain.94 
 

8.5.1 Water quality 

Another social problem is the poor quality of water which is due to the high concentration of 
nutrients coming from the weed of water hyacinth. The lake is polluted and lot of nutrients 
like phosphor and nitrogen dominate and destroy the water quality. In this case the Ph is under 
7 witch explain that the lake is infected. In normal condition the Ph is 7 for a healthy lake. 
The Ph can be between 2-4 depending on  if the lake is polluted and the concentration of 
phosphor and nitrogen.95 The weed of water hyacinth support bacterial colonies that co-
operatively purify water. The green leaves transform sunlight into soluble carbon that leaks 
through the roots and feeds the purifying bacterial colonies. Sunlight replace petroleum fuels 
as the energy and food source to power wastewater treatment.96 There is a need for education 
about the water supply in order to prevent negative impacts on water quality for humans and 
live stock and spread of waterborne diseases. The change in tropic status was accompanied by 
a decrease in water transparency. Water clarity is by far the strongest environmental predictor 
of species diversity. Loss of water clarity causes loss of genetic and ecological differentiation, 
and the decrease in water transparency associated with eutrophication probably contributed to 
the loss of species diversity. 97 
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8.5.2 Malaria 

Malaria is a complex, infectious disease caused by parasites, carried by mosquitoes. These 
mosquitoes have a habitat around plants of water hyacinth98. The parasites infect the liver and 
red blood cells. Four types of parasites cause malaria- the most serious and most prevalent is 
Plasmodium falciparum- this parasite cause acute fatal malaria and is responsible for the vast 
majority of deaths associated with malaria. Malaria is transmitted to people by mosquitoes. 
An infected female anopheline mosquito bites a person and injects the malaria parasites into 
the blood. The malaria parasite first infects the liver, and then eventually infects the red blood 
cells. A single bite from an infected mosquito can lead to malaria. The males do not transmit 
the disease as they feed only on plant juices.99  
 
Women and Children should avoid high risk malaria areas if possible. There is cheap 
medicine against malaria but it is not effective. The price is half a dollar for one pill but the 
market offers much higher price, one pill costs nearly three dollar. The medicine and all 
treatment should be free because malaria is a social problem, however this impossible for the 
government to introduce due to the economical imbalance in Kenya. There have been 
rumours about the government introducing free treatment for pregnant women, however this 
has not yet happened. Babies and children under 5 years should not be taken into malaria 
areas unless absolutely necessary. It is a big social problem and children must be protected 
against mosquito bites at all times and whenever possible a protected with insecticide treated 
nets.100 Malaria and water borne disease are highly prevalent. 101 The incidence of malaria and 
other disease increases by bad environmental areas caused by changing climate. There is an 
increase in global temperature up to 3-5 grades Celsius. Malaria will in year 2100 have spread 
to areas which are not affected today. About 45 procent witch are infected in malaria in the 
world are planned to be 60 percent year 2100.102 

8.5.3 Bilharzias 

 
Bilharzias are another health problem which affects the human when swimming or walking in 
the grass; it is a snail that hosts damaging parasites that invade the body. This disease is 
spread by flukes that are carried by a species of freshwater snail dominating in areas around 
Lake Victoria, a big problem where many people are infected. The parasite penetrates the 
human skin. There may be no symptom but it is common that people get fever and in many 
case blood in the stool or in the urine. Special treatment is needed and if left untreated it may 
cause kidney problems. 103 Python snakes generally love to be around water hyacinth plants. It 
is very common that village people and fisherman are bitten by snakes. These social problems 
are like those with malaria; bilharzias live around the weed of water hyacinth. Snakes and 
other bitten animals love to hide behind the leaves and the plants of water hyacinth are their 
playing ground.104  
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8.6 The Social potential of water hyacinth 
 
Women in Homo bay made an umbrella organisation called, Eckovik. This project is around 
Lake Victoria, the main thoughts are to use the natural resource, because of the overload 
country. Together with another project called TAMAK, WHUP village people learn how to 
utilize the weed of water hyacinth. It grades in a social living for the poor people who can get 
a free education and learn how to recycle the recourse. Environmental problems are social 
problems and that is why they have to be solved in groups and teams of people. It is also a 
political problem. Politics is not only environmental policy but also measures of 
environmental protection without environmental policy. It is a necessity to get people to start 
acting and realizing the implications of their actions. The social potential of water hyacinth is 
allowing people to sit down for meetings and discussion the problem and possible solutions. 
The Water hyacinth issue is a topic for discussion between a lot of members and provides a 
platform for bringing people together in a social atmosphere. These kinds of meetings may 
contribute to the knowledge sharing and raise awareness about environmental problems. 
Knowledge is in a society, how they can influence in how they can manage or create a new 
management program. Education and information are very important for changing people’s 
knowledge. Nothing exists in isolation, and all that says or in action can be showing through 
media which just are effective and valuable, it is a good way to create environmental 
communication.105 
 
Other social option is that by processing the weed it giving people work. The work does not 
require education, something the poor people are lacking and it brings them a better quality of 
life as they feel that they are capable of contributing to the society. It is a good opportunity to 
be involved and do something for the environment. Debate and meetings between people are 
necessary for a social life. I went to a lecture on the 27 of April, 2007, where someone 
proposed a solution to have the village people removing the weed, but who will pay them. 
Today the question is not possible to answer because of the government does not have the 
possibility to do so. If it was possible to pay the workers it would create a great social 
potential, people being employed and paid by the government, but this is not likely due to the  
economic situation in Kenya. 

9. Control methods for the water hyacinth 
The management strategy for water hyacinth control in Lake Victoria takes an integrated 
approach with the use of mechanical, biological and chemical controls. Each method of 
control has beneficial and limiting factors associated to it. 

9.1 Mechanical control 

 
The mechanical/manual control is the physical removal or destruction of the water hyacinths. 
For mechanical removal harvesters are used as shown in picture 3. People can use hand tools 
for the manual removal and this is suitable for immediate control in smaller areas, shown in 
picture 4. Because of the large amounts of water hyacinths it is not suitable for larger areas. 
The harvesters for the mechanical control are expensive and skilled labour is needed for repair 
and maintenance. The manual removal is very labour intensive and can have some hazards for 
the workers, insects, snakes bites, allergic skin reactions and diseases infections. Manual 
removal is cheap but who will pay for it and who can you blame if you get stuck and bitten by 
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a snake. The government will not pay and so far nobody is paying for the workers to remove 
the water hyacinth floating on the lake. If the water hyacinths are removed from the lake, the 
nutrients can contribute to the soil if there are any management programs availed. Whether 
nutrients are removed depends on what happens to the water hyacinths after they have been 
removed. For instance if the water hyacinths are left near the lakeshore the nutrients will 
probably return to the lake. When nutrients are released during degradation of water hyacinth 
they can be washed to the lake when it rains. 
 

            
Pic. 6, Mechanical control, Source; Mwende K                 Pic. 7, physical control, Source; Mwende K. 

 
In 2002 the World Bank introduced mechanical controls in Kenya for one year, but this was 
discontinued. One of the reasons is that mechanical controls are very expensive, it costs 
approximately US$ 600-1200 or Kshs. 42,000-84,000 per hectare. For local people 
mechanical controls are the preferred options as they reduce all of the plants. It is heavy to 
remove the plants manually since 90 % of the plant’s content is water, which can correlate to 
up to 500 ton in weight per hectare. It is also known that the size of an area can double in just 
two weeks which also makes the job to remove the plants harder. Mechanical controls are not 
economically beneficial in the long run and after removing the water hyacinth you will have 
to process the plants and find directions of use. As previously described only 10 % of the 
plant’s contents is compact material and it takes a lot of energy to gain enough material for an 
economical profit.  
 

9.2 Chemical control 

 
The chemical control is the application of herbicides to the water 
hyacinth. Herbicides are chemicals used for killing plants. The herbicides 
are sprayed on the water hyacinths and after some time the plants die. 
This application has to be maintained to prevent the appearance of re-
growth or seedlings. The chemical control is suited for smaller areas 
where control is wanted on a short time scale. However the chemical 
control has some disadvantages. The operators have to be skilled and the 
cost of the chemicals is also a burden. But far more important is the 
environmental implications of the using of herbicides. The herbicides can  

Pic. 8, Weed killer, Källa Mwende K. 

 
also effect other organisms in the ecosystem, for instance other beneficial plants. This effect 
will have influence on other organisms because of the interrelation  
Between them. When the water hyacinths die they are left to sink to the bottom where the 
degradation consumes oxygen. And the result will be high pollution of eutrophication from 
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the rotting weed. The nutrients in the water hyacinths are not removed but remained in the 
lake for recycling, which in turn will take all of the oxygen and there will be nothing left for 
other living creature in the Lake106. The application of the herbicides will also affect the 
health of the people living by the lake. They drink the water and eat the fish from the lake and 
even though the herbicides have been tested in different ways we can not be absolutely sure 
that they are harmless. This is the reason why many people think the usage of herbicides 
should be avoided in the water hyacinth control program.107 

9.3 Biological control 

 
The biological control is the use of the natural enemies to control the water hyacinth. The 
natural enemies are some species of weevils and moths. Populations of these insects are being 
released in many places where water hyacinths are present. When population of these natural 
enemies increase, more and more water hyacinths are affected, because the insects eat the 
plant and reduce the area it covers. Once biological control takes effect little further input is 
required. The organisms are self-regulating and they spread to suppress growth as it appears. 
However, it takes a minimum of several years for biological control to depress water hyacinth 
to a tolerable level. This is the reason why mechanical and chemical controls are used 
together where immediate control in small areas is wanted. The biological control is relatively 
inexpensive compared to the other methods. It has high cost in the initial phase, but then the 
expenses are minimal. 
 

For the control of water hyacinth in Lake Victoria, it is 
agreed that biological control is the economical and 
sustainable control method in the long-term run. The natural 
enemy is a butterfly, a coleopteron, see pic 6. The control of 
weel have been tested in Lake Victoria and the results are 
fine, areas which have been blocked by water hyacinths 
have been opened through this way. 
 
 

Pic. 9 Biological control of weel, Source; Mwende K 
 
However, in the long-term it will also be necessary to reduce the level of nutrients in the lake,  
which in turn would reduce the reproduction and growth of the water hyacinth. It will then be 
easier to manage the water hyacinth infestation to a tolerable level. The current control of 
water hyacinth in Lake Victoria will also involve mechanical methods and limited chemical 
control for rapid short-term control in restricted areas. 
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11. Conclusion 
 
Each and every community, city and nation is composed of private individual people. It is 
individual people who benefit most and depend most on the environment to enrich their lives 
and supply their basic needs. If individual people are not aware of the need to be responsible 
in the management of their own personal environments, it is most unlikely that Governments 
and Councils will be responsible. Governments and Council are composed of individual 
people. Individuals are the foundational components of all societies and must be the key 
initiators and implementers of any environmental changes. 108 To protect our future 
environment and involve more people in solving environmental problems, the Kenyan 
governments and society have to teach and educate the people of Kenya about the 
environment and its effects. There is a need for stronger environmental rules which should be 
controlled by the government. There should be environmental rules specified for the lake and 
visions on how to create a better environmental Lake Victoria. Political issues are important 
and have to be controlled when it is a social problem. More strict rules from up to down and 
more influence of the financier and different countries when giving aid for the development of 
the country. There is a need to start exercising a new level of moral discipline. All kinds of 
bribes must be eliminated. There must be honest representatives in elections and the people 
must have the freedom of choice without being bribed. It is time that people start taking 
responsibility for their actions, especially environmental responsibility and act before it is too 
late. It should be expensive to destroy the nature, because other wise you don not know the 
actual value according to Dryzek. Strength of the democracy, equal rights and human rights 
for effective peaceful solution needs economical, ecological and social rights. These factors 
are crucial when looking for a solution for the issues of water hyacinth in a sustainable 
development.  
 
Kenya is a society of capital; the country wants to make money quickly. Everything is about 
making money. The country is not that interested in environmental education like Tanzania or 
Uganda. The problem is on the top of the Harkin, politicians have to be informed about the 
effects and the meaning of environmental education. The people do not have the education 
and the knowledge to act for the environmental needs. In this specific case most people do not 
know why water hyacinth is in Lake Victoria, what the implications are etc. The nutrients 
from different source flow directly into the Lake and result in overloading of the weed. The 
plant is known to the local people as something that block the fishermen path and a problem 
when catching the big fish. The plants of water hyacinth need tropical weather and a lot of 
nutrients to grow, and thus it is much simpler to control the nutrients from the various sources 
rather than the climate.  
 
Sustainable development mainly social, ecological and economical, all are dependent of each 
other. Socially, the plants of water hyacinth give people work and knowledge on how to 
recycle the weed. Economically it is a disaster, but it is still preferable to recycle despite the 
high water content. It is an opportunity to recycle when there is some possibility to concern. 
For the most part it is a excellent  ecological way out and gets a economical profits.  A 
possible solution is to attract tourists to the lake and create a business from selling furniture 
instead of fabric. The fact that it is something extra and for an environmental cause could be 
arguments used when trying to sell. The biological method using Weevil’s to remove the 
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weed is the best controlled, cheapest and the most sustainable method. LVEMP can sort the 
necessary actions in order to solve the issues.  
 
The poor people are the ones that are mostly affected. We can not accuse them for what they 
are doing in order to get their daily food. We, who have the knowledge must help and educate 
these people to act in an environmentally friendly way. This mentality own for day and eat for 
day and do not consider or reflect for the future is a culture and social thinking for people 
living in Kisumu, and the rest of the country.109  
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