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Abstract   
 
This paper deals with relationship between irrigation and agriculture and conflicts within an 

irrigation system and as well between other stakeholders concerning the water. Irrigated lands 

are up to 2.5 times more productive compared to rain-fed agriculture. They are important 

element in the agriculture sector in Sub-Saharan Africa, and have been favoured by govern-

ments and donor agencies for their high rate of return. Without proper technical equipments or 

support negative impacts on the environment are linked to irrigation activities. Furthermore, a 

case study was made in Tanzania, Kiru Valley, regarding the tension between big scale and 

small-scale farmers as result from the water decline. The results demonstrate that the institu-

tions do not have the power to solve the conflict. It is difficult to define the different stake-

holders and the boundaries of the area that affect the amount of water in the valley.  
 

Keywords:  Common-pool resources, water decline, Babati district and water management  
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1. Introduction  
 

Many factors contribute to the popularity among donor agencies and as well governments for 

irrigation in Sub-Saharan Africa, such as population growth in rural and urban regions, less 

available good cultivation land, droughts and the high rate of return compared to rain-fed ag-

riculture (Adamas et al., 1994). According to FAO (Food and Agriculture Organization), the 

population growth in sub-Saharan Africa is estimated to be over 3 percent per year (FAO, 

1997). Furthermore, the world population has doubled since 1960 and about 78 million people 

are added to the world population each year (Dungumaro et al., 2002). At the same time food 

production has only increased 2.5 per year in Sub-Saharan Africa (FAO, 1997). To deal with 

future food supplies, the development of irrigation system is high on the political agenda. In-

ternational Water Institute (IWMI), estimates that 29 percent more irrigated land will be re-

quired by the year 2025 (Rijsberman, 2001).  

 

But at the same time there has been some criticism against the management of irrigation sys-

tems. National governments in many parts of developing world have come to the believe that 

the owner of all water and the governments should or could only be the agency for managing 

irrigation systems (Ostrom et al., 1993). Further, the implementation of irrigation systems 

have been followed with environmental problems and increasing tension among different 

stakeholders.  

Effective and sustainable management of all natural resources is vital for ensuring sustainable 

development. In the public debate it is frequently discussed that conflicts within a country 

about renewable natural resources such as water, forest and agricultural, seems to be signifi-

cant.  
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1.2 The aim of the study  

Irrigation is a fundamental strategy for ensuring agricultural production and food security 

in the developing countries. At the same time the implementation of irrigation system has 

been followed with environmental problems and increasing tension between different stake-

holders. The aim of this essay is try to describe the relationship between irrigation system and 

agriculture, as well to identify what kind of negative impacts arise between different partici-

pants and the environment in sub-Sahara Africa. Another aim is to investigate if it is possible 

through Elinor Ostroms eight management principles to analyse polarities and environmental 

problems in Tanzania. 

 

1.3. Study questions at issue 

 

1.  What types of conflicts are associated between different stakeholders within an irrigation 

scheme?   

 

2. What kind of agricultural benefits are linked to an irrigation system?     

 

3. What kind of environmental damage is linked to an irrigation system? 

 

4. Can the application of Elinor Ostroms eight principles reduce water conflicts and environ-

mental problems in Kiru Valley?  

 

1.4. Methodology    
 

The qualitative method on this paper has been carried out by using secondary and primary 

data to solve my mentioned study questions. I have not been using any quantitative material. 

The primary data consist of five interviews and were gathered during eight field days in Tan-

zania, Babati district, Kiru Valley, and were completed in February 2006. This information 

gave me valuable knowledge and insight how the different stakeholders argue about the envi-

ronmental conditions in the region.  It is not possible to get this information without working 

in the field. All of the interviews were semi-structured, which means that some of questions 

are predetermined while under the interviews it possible to adjust new questions depending in 
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the reaction of the answers from the interviewed. Further on, all of the interviews were group 

interviews with help from a field assistance/ interpreter. One benefit of this setup is that many 

interviewers made it possible to bring up different perspectives on the present problem. After 

each field day the whole group sat down and discussed the results from the interview and 

cleared out any misunderstandings. Because I was dependent of a field assistance/ interpreter 

during some of my interviews it was of course unavoidable with some language misunder-

standings. To get a wider picture and understanding of my problems both big and small-scale 

farmers were interviewed. During my interviews with two big scale farmers I was invited to 

stay over overnight. On one hand it was a bit problematic because it could influence my 

standpoint, but I did my greatest to have an objective point of view. But on the other hand, the 

information that was gathered was very valuable and made it possible to put my problem in a 

context.  

 

The secondary data survey in this paper consists of scientific reports, documents, books and 

Internet. The chosen secondary data made it achievable to answer my study questions and as 

well to put my problem in a perspective. One of the benefits of using scientific reports is that 

many of them are up to date and targeted one problem. Concerning the Internet sources, I 

have tried my best to use well-documented websites but on some occasion it has not been 

possible because of complications to find relevant information. It has also been difficult to 

deal with statistics that have the tendency to change between different sources. Books have 

been used to collect information about my theory, Elinor Ostroms(1990) eight designs princi-

ples for sustainable development. The benefits of this approach are that I get ready-made 

questions or principles that I could relate to the situation in Tanzania, Kiru Valley.   

 

Background information about Babati District was gathered during field days and excursions. 

Such as the Initial Environmental Examination For Mkombozi, Mwungano and Endamajeki 

irrigation schemes (ENC, 2001), which was very helpful and important information.   

 

 

 

 

 

2. Theoretical overview 
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One way to accomplish a sustainable development with a natural resource is to use Elinor 

Ostroms eight principles for common-pool resources (Ostrom, 1990). In the following chapter 

I will describe what a common-pool resources (CPR) are, and further on get in the details of 

respective principles.   

 

2.1 What is a common-pool resource? 

 

Common-pool resources (CPR) are natural or man made recourses where different stake-

holders are difficult to suspend from using them. This means that a CPR can be used by one 

single person and as well of a team of different actors. One of the most important parts in the 

concepts is the resource system, which is for example fishing water, groundwater, grazing 

areas and irrigation systems. The recourse units, what people suppose to use from the resource 

system, are measured by how many tons of fishes are caught or how much cubic of water is 

used in an irrigation system (Ostrom, 1990).   

 

In the public debate about common-pool recourses it is argued that, without strong and effec-

tive institutions, the common pool resources will be overexploited. Further, the user of the 

resources can not create rules by themselves to solve the present problem that come into exis-

tence. One resolution is to have an external authority, such as a government, that will take 

over the resources. In many rural areas when a few powerful people have control, for example 

over water, the government should be large and central and have the power to break the unfair 

allocation over the resource (Ostrom et al., 1993).  

 

2.2 Ostroms theory  

 

1. Clearly defined boundaries 

 

People and households who have access to the CPR must be clearly defined as well as the 

boundaries of the CPR. By defining the boundaries of the CPR it is possible to shut out those 

actors who have not contributed to the maintenance of the resource. Further on, it is important 

to identify those individuals who use the CPR. If there is some uncertainty, then it is difficult 

to know what is contributed and how much that is used of the resource. If the boundaries and 
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the different stakeholders are not determined, then the resource can be overused and in the 

worst case be destroyed (Ostrom, 1990).   

                

 

2. Congruence between appropriation and provision rules and local conditions 

 

Rules about technology, time, place, financial input (money, labour) and how much of the 

resource unit that can be used must be modified to local conditions. It is very difficult to gen-

eralise what has to be done in a specific region. If the local conditions are taken into account 

then there is a bigger chance that the resource will be maintained for a long time (Ostrom, 

1990).       

  

3. Collective-choice arrangements 

 

Individuals that are affected by the operational rules must have the possibility to participate in 

changing the rules. This principle means that institutions that use collective arrangements 

have better opportunity to adjust the rules to local circumstances. The reason for this is that 

the involved participants interact with each other. To have in mind, the ambitions to have 

good rules do not mean that the participants will follow them (Ostrom, 1990).   

 

4. Monitoring 

 

Those who have the supervising responsibilities concerning the resource must act according 

to laws and rules (Ostrom, 1990).   

 

5. Graduated sanctions 

 

Individuals that break the operational rules are likely to be exposed to graduated sanctions by 

other users or officials. Further on, the degree of sanction that is going to be adjudged de-

pends of what kind of rules that have been broken. In stable institutions, the stakeholders 

themselves decide monitoring and sanctioning, not some external authorities. One prediction 

is that individuals in a CPR will not spend energy in monitoring what the other user are doing, 

but in stable institutions it is a higher odds that this is done. Different stakeholders are willing 

to follow the rules when two criteria are fulfilled:  
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• The collective goals perceive to be obtained 

• And when different actors perceive that others will follow the rules  

 

The monitoring costs are low in well-developed CPRs because of the rules that are used.         

For example in irrigation system the individuals that are using the water are in a direct contact 

with each other. If the farmers in the head of the irrigation scheme take more water than is 

allowed, the farmers downstream will do the same and so on. So the consequence of the act-

ing is less water for all of the farmers. When the farmers are in direct contact with each other 

it has a frightening effect against cheating, and the farmers do not have to invest in monitoring 

activities (Ostrom, 1990).    

 

6. Conflict-resolution mechanisms 

 

The users and the officials must have a quick and a cheap system for solving conflicts be-

tween different stakeholders and officials. If the different stakeholders will comply the rules 

for a long time, it is argued that it must be some kind of arena for discussing the potential con-

flict issues (Ostrom, 1990).    

 

7. Minimal recognition of right to organize 

 

The users should have the right to create their own rules and institutions that concern the CPR 

without challenged by external authorities. For example, many fisheries have their own rules 

of what kind of equipment that should be used in the fishing water. The CPR rules must be 

approved by the external authority, but if the external authority thinks that only they can es-

tablish rules, it will be difficult to self-govern CPR for a long time (Ostrom, 1990).                

 

8. Nested enterprises 

 

This principle is used in complex cases when the CPR belongs to a larger system. If the CPR 

covers majority group of villages and each one of them have their own different rules and 

institutions, then it is difficult to cooperate and to maintain sustainable development concern-

ing the CPR (Ostrom, 1990).   
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2.3 Conflicts within an irrigation system 

 

To maintain an irrigation system function over a long time requires fees and labour from dif-

ferent stakeholders, and as well rules for participants. If everybody follows the rules and con-

tributes, there is a bigger chance that the irrigation system will work properly. The problem is 

that each actor will put his self-interest first and take more water than allowed, or under unau-

thorized time, or by not contributing with labour (Connelly et al., 2003). A good example is 

illustrated by Elinor Ostrom and Roy Gardner, describing how rice farmers prefer to keep 

their rice under water on steady basis to protect their rice paddies from drying and for other 

purposes. The extra water that is needed for that kind of action could instead be effectively 

used to cultivate a larger amount of rice fields (Ostrom et al., 1993). 

 

In an irrigation system, the headenders and the tailenders are at different positions concerning 

the water source. Because of the headenders strategic positions, they have the possibility to 

take more water than allowed and those lower in the system will be affected. In that case the 

tailenders have less reason to contribute to the maintenance of the irrigation system. The main 

problems regarding irrigation systems are the share of water to agricultural production, main-

tenance of the irrigation system and the temptation to take more water than is allowed  

(Ostrom, 1990).  

 

3. Survey of irrigation in Africa 
 

The first part of the result section is a literature survey about the relationship between irriga-

tion and agriculture in Africa. It is followed by a description of what kind of environmental 

impacts irrigation systems can cause without a proper management.  Finally I am going to 

introduce my case study that deals with water decline in Tanzania, Kiru Valley, Babati dis-

trict.         

 

 

 

3.1 Irrigation and agriculture  
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In general, the amount of irrigation systems in Africa is quite modest comparing to other 

countries of the world, with the exception of Egypt and Sudan. In Asia 32.4 percent of the 

total cropland is under irrigation and in Africa it is only 6.1 percent (Schoengold et al., 2005), 

but in Sub-Saharan Africa the percentage is even lower, 3.5 percent of the total cropland is 

irrigated (McLean et al., 2006). Further on, the irrigation costs are doubly so high compared 

to other continents and the topography of the landscape is irregular which complicates irriga-

tion constructions (Paarlberg, 1999). To meet the population growth the agriculture in the 

developing countries needs to produce more crops per litre of water (FAO, 1997).  According 

to Richard MacLean and Joachim Voss, cereal production accounts for more than the half of 

the irrigated land in Africa (McLean et al., 2006) and globally, 31 percent of the total agricul-

ture area is irrigated (Rijsberman, 2001).  

 

It is well documented that irrigated land leads to increased agricultural productivity, irrigated 

areas are 2.5 times more productive comparing to rain-fed agricultural areas (Stockle, 2001). 

One of the benefits of irrigation systems is that the farmers have the possibility to decide 

when they need the water, instead of depending on when and if the rain-falls come. In Asia, 

the yields have increased 100-400 percent after irrigation (Schoengold et al., 2005).  

 

To have in mind, in the developing countries many irrigation system are inefficient and lose 

about 60 percent of the water that is transported (United Nations, 2002). Some researchers 

argue that traditional furrows lose up to 80 percent of the water through leakage and evapora-

tion before it reaches the field (Huggins, 2000).  

 

About 85 percent of the total water withdrawals in Africa are used by agriculture and in the 

semi-arid regions the percentage is somewhat higher. In those areas the water that is used for 

irrigation represents a major part of the water resources (FAO, 1997). For example in Tanza-

nia, the total water withdrawals are estimated for the year 2002 to be 5142 million m3. The 

agriculture sector consumes 4624 million m3 of which 4417 m3 is used for irrigation and live-

stock takes 207 million m3. Finally the domestic sector uses 493 million m 3  

(ICID, 2006) 

 

 

International Water Management Institute (IWMI) argues that during an average rainfall year, 

rain-fed agriculture evaporates 20 percent of the rainwater, comparing to 3-6 percent of irri-
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gated lands. Rain-fed agriculture consumes a big quantity of water, because of its large area, 

that could instead be used to river runoff. But rain-fed agriculture is common, for example in 

Sub-Saharan Africa about 95 percent of the total cereal area originates from that kind of agri-

culture, and is very important for those people that live in rural areas that do not have access 

to irrigated land (Rijsberman, 2001).     

 

3.2 Environmental impacts of irrigation systems 

 
An irrigation system can increase the agricultural rate of return and at the same time contrib-

ute to negative and positive impacts on the environment.  One of the positive environmental 

impacts of an irrigation system is that those lands that are under heavy cultivation or grazing 

can be avoided. But on the one hand, rural people that are used to traditional rain-feed agricul-

ture, it could be a difficult social transformation for them to start use irrigation.  On the other 

hand they have to change their cultivation methods if the land is under too much pressure 

(FAO, 1997). The expanding agriculture sector in the developing world is one of the reasons 

for deforestation. To increase food production, the farmers need to use their land more effec-

tively because of the population growth and one way to do this is by to construct irrigation 

systems (Schoengold et al., 2005).        

    

Development of an irrigation system can increase the salinity of cultivated land in the area. 

All water contains dissolved salt particles and when the water evaporates the salt remains in 

the soil. If the soil is under a high water pressure during a long time span it affects the soil 

structure and the possibility for water percolating within the soil. This means that waterproofs 

layers emerge (Stockle, 2001). In semi-arid or arid environments it is a problem, especially in 

arid regions, because of the little rainfall which in turn cannot dissolve the salt in the soil. 

Without correct drainage and high level of salt could in the worst case reduce the yield poten-

tial of the land (Schoengold et al., 2005). For example in Sahelian irrigation systems many of 

the farmers are abandoning their rice fields because of the high level of salinity (Stockle, 

2001). According to FAO, 27 percent of the irrigated land in Tanzania is affected by salinity 

and in Kenya 29 (FAO, 1997). Globally, 20 percent of the irrigated land is affected (Schoen-

gold et al., 2005).   
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Another problem that is linked to irrigation systems is waterlogging that often occurs together 

with salinization. This can happen if it is any kind of hindrance, such as rocks, that forms a 

barrier, which the water cannot penetrate. When the water accumulates and reaches the root 

zone of the plants, it is out of question for agricultural production. In the long time waterlog-

ging evolves to salinization during the stages of evaporation (Schoengold et al., 2005). Water-

logging and salinization can be reduced by more education and investment in water manage-

ment (Stockle, 2001). In Egypt, for example, after installing proper drainage systems the yield 

of wheat increased from 1ton/ha to 2.4 tons/ha (FAO, 1997).     

 

Irrigated agriculture uses groundwater and surface water. In the semiarid regions when 

groundwater is used it has in some cases led to an overexploitation (Barker el al., 1999). For 

example in the Libyan Deserts the fossil water has been used in that range that is know on a 

minimum level (Schoengold et al., 2005).  

 

Concerning irrigation system, when water is flowing from one point to another, those house-

holds that lie downstream could be exposed organic wastes, pathogenic organisms and dan-

gerous chemicals (FAO, 1997).   

 
3.3 Conflicts about irrigation water   
 

Conflicts concerning irrigation water depend on a number of reasons such as water scarcity, 

unfair water allocation and distribution, population growth and livestocks. One common prob-

lem is the tension between upstream and downstream stakeholders because of their different 

strategic positions. For example, in Nyanydazi River in Zimbawe, downstream irrigators have 

damaged irrigation channels upstream and changed the irrigation water into their farms (Farm 

Radio Network, 2000). Further on, in Kamla irrigation system, Nepal, described by Ostrom 

(Ostrom et al., 1993): �Water allocation is primarily first come, first served. Thus, farmers at 

the head�tend to get all the water they need, while farmers at the tail often receive inade-

quate and unreliable amounts of water. This situation has often led to conflicts between head 

and tail farmers�. According to FAO, it is conflict in Tanzania, in the Mkoji catchments, be-

tween irrigated rice farmers. The main conflict is in the middle and the lower zones of the 

catchments, where the rice is grown and where the water is on regular basis during dry sea-
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son.  The conflict erupts during growing season, and sometimes the farmers destroy the irriga-

tion furrows to divert the water in their own farms under violent circumstances (FAO, 2006). 

 

According to Bruce Lankford, it is very important that donors and agencies are aware about 

the social conflicts that can arise when indigenous irrigation systems are rebuilt. For example, 

in Tanzania, when water intakes are improved to more modern designs, the water in the irriga-

tion system is not improved. 

 
Figure 1. This picture illustrates when an indigenous water intake is rebuilt  
Source: Lankford, 2004  
 

The result of this action, have for example in Kamani Irrigation Project (Lankford, 2004), led 

to drying up of rivers witch of course results in conflicts between different actors. The modern 

intake design of irrigation system allows more water to stream through the gate ( Figure 1.) 

Especially during dry season the effect will be shown (Lankford, 2002).     
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3.4 Irrigation in Tanzania 

The knowledge about irrigation in Tanzania goes back to the Iron Age. Evidence shows that 

between the years 1700 and 1890 irrigation was practised in the regions of Arusha, Kliman-

jaro, Tanga, and Mwanza. This indigenous irrigation system was normally small in size and 

managed by local communities. Now day�s large-scale irrigation have been on focus, under 

government control and management (ESRF, 1997).  According to the National Irrigation 

Master Plan (NIMP), irrigation potential in the mainland is about 2.1million ha. When NIMP 

did their survey they catalogued 1428 irrigation systems, 1328 were small-scale systems, 85 

private owned and 15 under government control (ICID, 2006). 

Majority of the irrigation water on the mainland is surface water derived from rivers, streams 

and springs. Gravity-fed irrigation systems stand for over 99 percent of the irrigated area. 

Only 0.2 percent of the irrigated areas are using groundwater and water storage reservoirs are 

not common. Advanced sprinkler irrigation is not widespread because of the expensive costs 

(ICID, 2006). In the semi-arid parts of the country water harvesting and other basic tech-

niques are used to control the rainfall runoff. The majority of the crops that are under irriga-

tion are rice, but in some areas maize, sugar cane and vegetables are irrigated (FA0, 1995) 

Three types of different irrigation systems is found in Tanzania:  

1. Modern irrigation systems (35847 ha) with full irrigation facilities and managed by the 

government and other external authorities (FAO, 2005). 

2. Traditional irrigation systems (122630 ha): They mainly consist of traditional furrows 

and are working by themselves, with no involvement of external authorities (FAO, 

2005). 

3. Improved traditional irrigation systems (25511 ha): In this systems external authorities 

such as donor agencies have rebuilt the construction of irrigation system (FAO, 2005). 
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4. A case study of the water conflict in Kiru Valley, Tanzania 
 
4.1 Aim of the case study 

 

The aim of the case study is to investigate if it is possible through Elinor Ostroms (1990) eight 

management principles to analyse polarities and environmental problems in Tanzania, Kiru 

Valley.      

 

4.2 Background information about Babati distitict   

   

Babati district is located in north-central Tanzania in East Africa. It is one of the eight admin-

istrative districts of Arusha Manyara Region and is located south of Lake Manyara. The dis-

trict itself has 4 divisions (Babati, Bashnet, Gorowa and Mbugwe) 21 wards and 81 villages. 

The total area of Babati district is 6,069 km2, with a population of 302 523 inhabitants (Na-

tional Website of the United Republic of Tanzania, 2006) according to 2002 census. Altitudes 

range between 1000-2300 meters above sea level (ENC, 2001).  

 

4.3 Climate 

 

The present study was done in a characteristic tropical savannah climate. Typical for this type 

of climate is the changes between rain season and dry season. Before rain season the tempera-

ture is high and under the rainy periods the temperature falls (Christiansson, 1988).  

 

The rain season is divided in two types of stages. One starts from November and ends in 

January, and is typically short rain knows as �vuli�. The other one begins in February and 

ends in May and is characterised by a long rain season, �masika�. During the rain season, the 

rainfalls are sometimes very intensive and can damage the soil structure, increase the risk of 

erosion, which in turn can have a negative impact on the soil structure (Sandström, 1995). The 

precipitation in tropical savannah climates is quite irregular and demonstrates variations be-

tween 800 mm to 1000 mm on annual basis (ENC, 2001).   
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4.4 Irrigation and agriculture   

 

Agriculture is the main economic activity of the district. About 180 000 ha of land is appro-

priate for cultivation, thirty percent of the district area. A majority of the agriculture is de-

pended of rainfall. Irrigation potential is 12000 ha and about 17 percent of it is used for that 

purpose.   

 

The IFAD (International Fund Agriculture Development) irrigation system, in Matufa and 

Mawemairo, is about 2 years old. It is replacing the old indigenous irrigation system witch 

was destroyed by the el Niño rains. To direct water into irrigation furrows the farmers used 

stones, sandbanks and trees. The new intake is made of concrete weir and steel gates. The 

furrow that irrigates plots is made of soil (ENC, 2001). 

4.5 Water policies in Tanzania  

The Water Utilization Act of 1974 governs the present water recourses management. Accord-

ing to the act �all water in Tanzania is vested in the Republic of Tanzania and every citizen 

has equal right to access and use the nation�s natural resources for his and the nations bene-

fits�.  This means that all water users must by law get a water license before they can use the 

water (Palamgamba, 2005), and the government has the ownership of the water. Further on, 

the act regulates rivers, streams and internal lakes (Maganga, 2003).   

 

One of the main problems for the rural water supply in Tanzania is the ownership and man-

agement of the infrastructure. Many water projects have been founded by donors. The ques-

tions are who will take the responsibility for the management? In the debate it is discussed 

that for a long sustainability it is important that the communities should be the owners of the 

infrastructure and the water supply. However, the development of the rural water has during   

many years been centralized through central government or donor agencies. There has been 

attempts decentralise, but only to district level, which means that the lowest levels have been 

ignored (Palamgamba, 2005).    
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When FAO investigated the Act of 1974 it called attention to some deficiencies. The water 

right system is not well defined, this mean the time for water duration and the amounts of 

water is not defined by duration and season. In the context of irrigation, farmers in Tanzania 

have to buy their water rights. With fixed payment, farmers perhaps think, if I already have 

paid for the water, I can take more than allowed (Lankford, 2002). The use of groundwater is 

not regulated within the act. There is no regulation for groundwater drilling. For example, 

during my field week in Tanzania, Kiru Valley, Babati district, one of the big scale farmers 

was drilling a groundwater well along the riverbank. Finally, participatory approaches con-

cerning water use are not dealt with (Mutayoba, 2002).       

 

The government of Tanzania has placed significant weight to the need of irrigation and it is 

addressed in the Poverty Reduction Strategy. Further on, the government should take a lead-

ing roll in the irrigation development. One of the reasons for the expanding of irrigation sys-

tems is because of the irregular rainfalls, the droughts and floods. Another reason is that only 

15 percent of the suitable land is used for agriculture and only little part is under irrigation 

(Lankford, 2002). The irrigation sector has during many years been characterised by poor 

performance during the implementation and as well the inefficiency of water distribution 

(FAO, 1995). 

 

5. The water conflict in Kiru Valley  
 

5.1   A short background of Kiru Valley 

 

Kiru Valley is located in the rift valley, south of Lake Manyara. Many of the villages were 

settled during the villagisation programme in 1970s after the implementation of the Arusha 

Declaration. At same time, mainly pastoralists, from Mbulu, Babati, Hanang and Munduli 

entered in the valley as a consequence of drought. As more people and farmers settled in the 

area the demand for land, grazing and water rights increased and the tension between the big 

scale farmers and the new inhabitants was a fact (Juma, 2004).Until the 1970s, Kiru Valley 

had no schools and local government administration. By 1970s, most of the white farmers had 

left and the farmers were taken over by Indian farmers. There are about 34 big scale farmers 

in Kiru Valley with an average of 3000 ha of land, which are under 99-year lease (Ubwani, 

2002). 
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5.2 The water conflict  

 

According to my interviews, the main problem in Kiru Valley is the water conflict between 

big scale farmers and the local farmers as well as the dispute among farmers concerning the 

IFAD irrigation system. A majority of the big scales farms are now owned by Indians that are 

born in Tanzania, which mainly cultivate sugar cane, banana and exotic fruits that need a lot 

of water. Several of the farms are located on strategic positions along the big rivers Mary, 

Dodumera, Mandunga and Bachnet, so they can easily irrigate water to their farms. At the 

same time a majority of the big scale farmers have their own irrigation systems (some of them 

are up to 25 km long), which were built during the colonial time. That water comes from the 

Nou forest reserve. Because of the current water situation many of the big scale farmers are 

drilling their own wells on their territory for irrigation purpose.   

 

On the other side of the conflict are the small-scale farmers. They predominantly cultivate 

rice, maize and other cash crops. Two villages, Matufa and Mawemairo are receiving water 

from the IFAD irrigation system three days a week, through a rotation system. At the same 

time four other villages take water from the main river, Dudumera River, which supplies the 

irrigation system. The river originates from Kiru escarpment and flows through Kiru six, Kiru 

dick, Kirorome and Eri villages. Matufa and Mawemairo villages are about twenty-one kilo-

metres northeast of Babati town and are amongst seven villages of Magugu Ward. Mawe-

mairo village has four sub-villages, Mlimani, Bulkeri, Mawemairo A and Mawemairo B with 

a total population of 2207 inhabitants. It is no valid information about the population in 

Matufa village (ENC, 2001).  

 

However, because Matufa village lies in the end of the irrigation system villagers are blaming 

the farmers in Mawemairo village for taking more water than is allowed. But the farmers in 

Mawemairo village are accusing the big scale farmers to divert water in the interest for them 

from the main Rivers before it reaches the IFAD irrigation system. According to a local 

farmer the amount of water has reduced so much, that instead of cultivating rice, they know 

have to grow maize on some places and the rice harvest has decreased from 40 bags to 25 

bags for each acre. 
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Figure 2. Map over Mawemairo and Matufa villages 

Source: ENC, 2001 

 

According to two big scale farmers, access of water has declined during the last 10 years. 

Many of the rivers in the region are drying out, for example the Endaj River has water only 

during wet season. One reason for the decline is the drought that has lasted for the last three 
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years, another reason is the increasing deforestation on the escarpments. Other reasons are 

population growth and the immigration because of the IFAD irrigation system. Many of the 

people who were moving away from Kiru Valley to Arusha and Babati are know returning 

back. Because of land shortage many villagers are now building houses and cultivate on the 

escarpments, which are the source of water for irrigating farms in Kiru Valley. 

 

 5.3 Water management 

 

According to both big scale and small scale farmers, all of the involved participants have ac-

cess to a specific water right, which means a particular amount of water is fixed the each 

farmer. The problem is the lack of monitoring and control over the quantity of water that are 

irrigated and as well the lack of water management. During one of the excursions to a big 

scale farmer, he showed us an area with salinity. Another problem is that people are living, 

cultivating and cutting down trees close at the riverbanks although it is forbidden by law and 

regulations (ENC, 2001), for example one of the big scale farmers is drilling a groundwater 

well just along the riverbank. The big scale farmers allocated their water rights during the 

colonial time and under this period the population level and the environmental conditions 

were different (Huggins, 2000) 

 

According to the initial environmental examination for the IFAD irrigation system it should 

have been adopted a joint committee that includes both big and small-scale farmers to coordi-

nate irrigation activities, water use and to solve conflicts (ENC, 2001). In this committee it is 

possible to negotiate about water rights though a vote system. During my interviews both the 

big scale and local farmers confirmed that information but with some differences. I will get 

into more details in the analysis chapter.  

 

In Tanzania the farmers have to pay for their water rights. To maintain the IFAD irrigation 

channels working properly and for future irrigation construction each farmer have to pay a 

specific amount of money that is based of what kind of corps that is cultivated: 

 

1. 1 acre of rice � 10000 tsh / season 

2. 1 acre of maize � 5000 tsh / season 

3. 1 acre of fruit � 10000 tsh / season 
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6. Analysis 

 

In this chapter my results is analysed through Elinor Ostroms (1990) eight management prin-

ciples, the respective principles are presented in chronological order to get a clearer overview.   

 

6.1 Ostrom´s principles in Kiru Valley 

 

Principle 1. Clearly defined boundaries.   Ostrom suggests that any kind of natural re-

sources should be managed within clearly defined boundaries. In Kiru Valley the problems 

are complex because there are many factors that affect the environmental conditions. The 

physical boundaries of the irrigation system are possible to define. The resources (irrigation 

water) are used by the two villages of Matufa and Mawemairo and each farmer is paying a 

certain amount of money for using the water. Further on, the individuals in the village lease 

the lands that are served by irrigation system. But on the other hand, the main rivers that sup-

ply the irrigation system flow through four other villages from Kiru escarpment, there is a 

high immigration in to the region, people are settling down and cultivating on the river banks 

and the deforestation on the escarpments as result. At the same time the big scale farmers are 

using the water for irrigation in to their farms, if we look at the situation on another angle and 

on a wider area then it is difficult to define the boundaries of the CPR.   

 

Principle 2. Congruence between appropriation and provision rules and local conditions. 

Has in some extent been implemented. The IFAD-irrigation system is not an advanced sys-

tem, the main canal, where the water is derived in to the respective irrigation furrows, is easy 

to control for the farmers. Further, before the indigenous irrigation system was rebuilt it was 

made an Initial Environment Examination of area that took account the local conditions. 

However, during my interview with a small-scale farmer, I did not get any indications that it 

was difficult to maintain the irrigation channels to work properly.  The farmers concerning the 

IFAD irrigation system have to pay a specific amount of money that is based of what kind of 

crops that is cultivated. Further on, they have a certain water right that determines how much 

water is possible to derive from the irrigation system and they derive water on rotation basis. 

But the problem is that the villagers do not have the technology for monitoring the water that 

is used, this is a problem when the big scale and small-scale farmers admit that the water is 
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getting less available. For example in, Kasingaji village, Tanzania, the irrigated farmers are 

adjusting the time the water is allowed to irrigate when there is shortage of water (Quinn, 

2002).  In the case of the big scale farmers, they have as well a water right system which al-

lows them to irrigate water into their farms. An interesting observation is that the water rights 

were determined during the colonial time, at that time the environment was in much better 

condition, less deforestation and cultivation on the escarpments, less people in the region and 

more available water.  As in the case of the IFAD irrigation system, they do not have any 

monitoring equipment.  

 

Principle 3. Collective-choice arrangements. Both the big and small-scale farmers are rep-

resented in a water committee and it is possible to negotiate about current water rights. So 

there is some structure for dealing with the operational rules but the institutions are weak. For 

example one big scale farmer is drilling a ground water well along the riverbank, despite that 

laws and regulations forbid it.  

 

Principle 4. Monitoring. In Kiru Valley monitoring is weak. I have already mentioned the 

weakness of the monitoring in the above parts. However, in an irrigation system those who 

use the resource generally carry out the monitoring, but in Kiru Valley it does not seem to 

work according to law and rules. For example Karamba village has a water distributor that 

distributes water to each farm so everyone gets the right amount. Once a week he or she re-

ports to the village water committee that is democratically elected and instead of a salary the 

distributor gets priority of the water one day a week (Quinn, 2002).  

 

Principle 5. Graduated sanctions. During my field days I did not get any indications of any 

expected sanctions. But it is likely regulated through the Water Utilization Act of 1974 and 

through the water committee. The limitation of the act is that it is ignoring the lowest level of 

decision-making, village level.  This is problematic, according to Ostrom monitoring and 

sanctioning should be decided by the involved stakeholders, not by some external authorities, 

such as in this case (Ostrom, 1990). In Duru-Haitemba, Ayasanda village, also in Babati Dis-

trict, for example, concerning the protection of the forest, they have created a successful com-

munity based forest management. If the farmers break some of the operational rules they have 

to pay fines ranges from 15-50000 Tsh and the money is used to build public buildings and to 

the conservation of the forest. A meaning with this example this type of sanctions can be used 

concerning irrigation water.   
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Principle 6. Conflict-resolution mechanism. During my interviews with both a big scale and 

a local farmer I got no optimistic picture of the water committee. The big scale farmers argued 

that it is a committee for solving water conflicts. On the contrary one local farmer said that 

nothing is done to solve conflicts and the big scale farmers are a majority in the committee. It 

are some kind of dialog with different stakeholders concerning the water, but it need to inte-

grated with the forest sector. The deforestation on the escarpment could be one of many fac-

tors for the water decline in Kiru Valley. 

 

Principle 7. Minimal recognition of right to organize. Even this principle seems to be frag-

ile, except that the farmers in the IFAD-irrigation system have to pay a certain amount of 

money that depends of what kind of crops that are cultivated and they can affect future irriga-

tion constructions. The problem is the shape of the Water Utilization Act of 1974 that has 

been criticized by researchers (Lankford, 2002, Mutayoba, 2002) for lacking participatory 

approaches and for a �top up down control �. But in Msanzi irrigation system, Mwanza re-

gion, the farmers organized themselves after the government drew back the support, and suc-

ceeded to expend the irrigated farmland by using locally available resources (Dungumaro et 

al., 2002).     

 

Principle 8. Nested enterprises. Are used in complex cases when the CPR covers a large 

group of villages and each one of them has different rules. In Kiru Valley there are many dif-

ferent stakeholders that interact with each other and are not linked together concerning the 

rules and regulations. The big scale farmers are in a conflict with small-scale farmers, at the 

same time there is a conflict within the IFAD-irrigation system between the local farmers.  

Yes, there is a water committee for solving water issues, but the water decline in Kiru Valley 

depends on several factors and the explanations are not found at one geographic place. The 

water that is used in Kiru Valley originates from the Nou forest reserve where there is a sig-

nificant deforestation on the escarpment and around water springs. Before the water reaches 

the farms in Kiru Valley it passes by numerous of villages, which use the resource for cultiva-

tion. Finally the water stream out to Lake Manyara, on the way it passes through many vil-

lages and human activities and sometimes the rivers dry up before water reaches the lake. The 

environmental problems in Kiru Valley must be regulated both on a local and as well on re-

gional level.   
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7. Discussion 
 

Irrigation is a fundamental element in the agriculture sector and is very important to achieve 

the goals that are adopted by the international community to reduce hunger and poverty 

(Rijsberman, 2001). But at the same time the water is getting scarier in those regions where 

irrigation is needed most, and many of the irrigation systems in the developing countries are 

ineffective. However although, the society has for a long time supported the development of 

irrigation, in one sense it is a bit problematic. The society is accepting the agricultural benefits 

and maybe not taking into consideration the negative aspects, such as conflicts between stake-

holders and environmental impacts during the implementation (Stockle, 2001). 

 

Effective and sustainable management of all natural resources is vital for ensuring sustainable 

development. My analysis of the situation in Tanzania, Kiru Valley, through Elinor Ostroms 

principles, clearly shows that the lack of proper management has a significant impact on the 

water decline, as well as on the tensions between different stakeholders concerning irrigation 

water. A Majority of the principles are not fulfilled and those that are implemented are very 

fragile. These problems depend on number of reasons such as the limitation of Water Utiliza-

tion Act of 1974, which been criticised of having a  �top down approach� and ignoring the 

village level (Palamagamba, 2005, Lankford, 2002). But in the year 2002 the government of 

Tanzania have adopted a new National Water Policy (NAWAPO), which deals with the lower 

level of management and will bring together users and stakeholders of the same resource and 

further on act like a centre for conflict resolutions (Palamagamba, 2005). The uses of partici-

patory approaches are very important for sustainable management. According to the 

Brundtland report Our Common Future, it is not possible to accomplish stable sustainable 

development if large groups of people are not taking part in public decision-making processes 

(Hassler, 2005).  

 

One of the biggest problems in Kiru Valley is that the boundaries are not clearly defined. Ac-

cording to Ostrom, if the boundaries and the different stakeholders are not determined the 

resource can be overused and in the worst scenario be destroyed (Ostrom, 1990). It is possible 

to determine the boundaries and the stakeholders of the IFAD irrigation system and as well 

the big scale farmers. But it is harder to determine the other stakeholders such as the other 

villagers, the people that are moving in and of course the deforestation on the escarpments, 
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which have an impact of the water.  In Kiru Valley the Endaj River only have water during 

wet season, this can be one indication of the overuse of the resource. 

 

Many of the problems in Kiru Valley are possible to solve with the knowledge that can be 

found in Babati District and that experience can contribute of building up stabile institutions. 

For example in Duru-Haitemba, Ayasanda village, they have created a successful community 

based forest management. It has already started a conservation project of the forest on the 

escarpments and it could be a way to define the boundaries and the stakeholders. Furthermore, 

there are a strong relationship between water and forests (Sandström, 1995). The results from 

Ajasanda village compared to before the conservation of the forest is tremendous. All of the 

households have water, there is less erosion and the sedimentation of Lake Babati has de-

clined. This is very interesting in the case of Lake Manyara, many of the rivers are dying out 

before water reaches the lake, and further on the water that is used in Kiru Valley has its 

source on the escarpments and Nou forest reserve.  

 

To solve other problems, external authorities are needed. For example, both the big scale 

farmers and the farmers in the IFAD irrigation system are complaining about the water de-

cline and are worried about the future as well as accusing each other for taking more water 

than is allowed. Small-scale farmers are accusing the big farmers for taking all the water. Big 

farmers in turn argue in defence, that they have not changed their withdrawals from the rivers. 

The institutions do not have the power to solve the problem. In Kiru Valley the big scale 

farms allocated their water rights during the colonial time when there was no water scarcity, 

they are economically strong and have big influence in the region. In many rural areas when a 

few stakeholders are strong the government should be large and central and have the power to 

break the unfair allocation over the resource (Ostrom el al., 1993). Further, if all of the in-

volved stakeholders are kept to the amount of water that is assigned there should perhaps be 

no dispute over the water.  
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8. Conclusions   
 

Due to my analysis and discussion of the situation it clearly shows that a majority of the prin-

ciples were not fulfilled according to Elinor Ostrom and the situation in Kiru valley is very 

complex and difficult to solve. The application of Ostroms principles can reduce water con-

flict and environmental problems in Kiru valley with the help from some external authorities. 

The institutions are too weak to handle the problem. Many different stakeholders are interact-

ing with each other and are not regulated together concerning rules and policies, it must there-

fore be regulated on another level of nested enterprises. Further, increased participatory ap-

proaches leading to better functioning local democracy could be a long-term result.  

 

During my literature survey of irrigation in Africa and as well the analysis from my case 

study indicates that the conflicts within an irrigation system depend on the absence of proper 

water management institutions.  The water management institutions do not have the possibil-

ity or power to affect the farmers in the head, because of their superior strategic positions in 

the scheme, not to take more water than is allowed.   

 

It is clear that several agricultural benefits are linked to an irrigation system. The farmers have 

the option to decide when they need the water, instead of depending of the rainfalls. Irrigated 

farmland is up to 2.5 more productive compared to rain-fed agriculture. Furthermore, it is 

possible through irrigated land to avoid land degradation and areas that are to dry for rain-feed 

agriculture can be used for crop growing. But with weak water management institutions envi-

ronmental damages can be linked to an irrigation system. Worldwide 20 percent of the irri-

gated land is under salinity and in Tanzania 27 percent of the irrigated land is affected. Lack-

ing of proper drainage equipment can result in waterlogging that often takes place together 

with salinization.  

 
More research would be interesting in the social/political field as well as in the environmental 

area in Kiru Valley.  It could be useful to study the good examples in other parts of Tanzania 

that achieve a higher level of fulfilment of the eight principles.  
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10. Appendix 
Appendix i: Map over Babati, Kiru Valley  
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Appendix ii: Map of Tanzania 

 
 

Source: http://www.un.org/Depts/Cartographic/map/profile/tanzania.pdf 

 


