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Title:  An analysis of institutional arrangements of the falaj irrigation systems in Oman.

Abstract
This project explores the institutional settings of the Omani falaj system because: i) it has a number of distinctive features which provide important lessons for arid regions in developing countries; and ii) it was developed within a closed and stagnant society, but since the 1970s Oman has opened up to foreign influences. Consequently demand for water is increasing and modern technology is encroaching on the falaj systems causing many to dry out. There is a need to reform the institutions to be better suited to meet future challenges. An institutional analytical framework with quantitative and qualitative techniques will be used.
Aims & objectives 
This project aims to provide a full understanding of the current institutional arrangements within falaj irrigation systems in Oman. These institutions have existed for more than one thousand years and have proven resilient to adverse climatic and social conditions. However, these institutions and the people depending on them are currently under threat due to profound changes taking place in the Omani society as it has increasingly opened its doors to foreign influences.  There are increasing conflicts over access to water as modern tube wells start to interfere with traditional falaj system irrigation and as emerging industries such as tourism demand access to more water.
Water management within many other arid regions of developing countries is facing a multitude of institutional problems such as property rights structures, system maintenance, equitable distribution of water access and wealth generated by water. Many of these problems are addressed within current Omani falaj institutions and could therefore provide significant insight for other arid regions. The  Planning Commission of India (2007) stated that ”Oman’s strategy to control, protect and conserve water resources with supply-demand measures has the best potential for successful replication in India”  
The objective of this project is therefore to: 
· explore current falaj institutional arrangements;
· develop a framework to describe these institutional structures;
· develop a greater understanding of how institutional arrangements work in operating and managing water supply

· Recommend institutional improvements to cope with future development in Oman and improve water management institutions in other arid regions of developing countries.
Fellowship applied for: Human geography
Location of research areas
	Village name
	Latitude
	Longitude

	Nizwa
	22.933
	57.533

	Izki
	22.933
	57.767

	Al-Rustaq
	23.400
	57.430

	Sur
	22.570
	59.550

	Suma'il
	23.300
	57.980


Full description of the proposed study
Agriculture in Oman depends entirely on irrigation, mainly from groundwater. Two main methods exist to extract groundwater: wells and natural flows by the use of man-made tunnels and channels (falaj systems). Several authors mention falaj institutional arrangements and Sutton (1984) suggested that falaj systems owe their continued existence to well established social and financial structures. However, no systematic analysis of the institutional systems across falaj systems exists and few studies analyse falaj water property rights. When conducting such analyses it is important to consider: i) the type of falaj system falling into three categories depending on source of water: daudi systems supplied by underground tunnels; Ghaili systems supplied by open channels; and Aini systems supplied by springs in the foothills; accounting for 45%, 50%, and 5% respectively of all falaj systems; and ii) that these systems have their roots in customary rules and religious beliefs which have evolved over thousands of years. 
The institutions can be divided into four parts: i) Water rights: private rights; common rights (held by the falaj ); and quasi-public rights (originally owned by charity organizations now controlled by the government) (Zekri & Al-Marshudi, 2008). Falaj water rights are treated like real property rights; they can be sold, inherited and rented independently of land; ii) The management system; the enforcement of rules and regulations is administered by the “Falaj Management Committee” (FMC) headed by an administrative agent, the wakeel; iii) water auctions to rent or lease the common water right to generate income for falaj maintenance; and iv) water distribution based on time units named athers (one ather is 30 minutes). These institutional arrangements have traditionally been under the responsibility of the local community, with minimum conflict but are challenged by new developments. The government therefore wants to reform the system so that it can cope with change and allocate the water more equitably.
Methodology & data sources
1. Analysing the structure of Falaj institutions 
When analysing the origin of falaj institutions, it is necessary to look at three major factors: Islamic law; customary law; and tribal powers as they all have influenced the formation of institutions. Our research will be informed by the works of Williamson (2000) and Saleth and Dinar (2004). Williamson discussed four levels of nested institutions: i) informal institutions such as social norms, customs, and religions which constrain what can be done at the other three levels, ii) formal rules of the game (property, judiciary, and bureaucracy) that guide water use and allocations; iii) the governance structures which set the ‘play of the game’ with regard to allocation of water in time and volume, maintenance responsibilities etc; and iv) the instruments and incentives such as water prices and market supply and demand, which can be used to influence how water is used and the adoption of new technology. Saleth and Dinar grouped institutional rules into three main categories: i) constitutional-choice rules; ii) collective-choice rules; and iii) operational-choice rules.  

Information about current falaj institutions will firstly be obtained from in-depth interviews with Wakeels, government representatives and religious scholars from ten case study falaj systems to gather qualitative information about:

· the role of the Wakeel and the FMC; 

· water property rights structures

· water allocation 
· water market functions and restrictions 
· system maintenance (finance and organisation);

· the role of government;

· water distribution;

· customary rules;

· the role of religion;

· legislation governing well drilling; and

· suggestions for improvements
Secondly, telephone interviews with 120 wakeels from a broader cross section of falaj systems to obtain quantitative information about:
· leadership structures

· water management issues 

· water markets
· type of water rights
· structure of water rights

· duration of water cycle

· type of falaj

· maintenance

· major problems
2. Analysing the performance of falaj institutions 
A number of variables will be used to measure the performance of the falaj institutions. These variables, such as trust in leadership, equity in terms of size and distribution of water and presence of an egalitarian structure will be applied to measure the success of institutional arrangements following the model adopted by Easter and Palanisami (1986) and Tang (1991): 





Hypotheses to be tested:
· A trusted leadership is a key factor in the success of the institutional arrangement. 
· The smaller the variation in farm size, the more likely farmers are to form water user organizations and have equal benefits.
· Equity can be achieved by even water rights distribution among stakeholders and even income among irrigators
· Property rights provide a strong incentive for maintenance
Data to test these hypotheses will be obtained as follows:
1. Focus group
A focus group with 8-10 participants will be conducted in 10 falaj systems to identify irrigators’:

· perception of falaj institutions,

· relationship with the FMC;

· participation in water markets;

· problems related to institutional arrangements; and

· suggestions for improvements
2. Farmer survey
A random sample of 40 – 60 farmers from each of the 10 falaj systems will be surveyed to obtain information about:

· annual income;

· farm size, 

· water rights;

· weekly water delivery;

· farming structure; types of crop, animals;

· Presence of tube-wells.

· perception of falaj institutions
Sample

1. 120 falaj systems for telephone interviews will be distributed evenly with respect to type and regions: 
	Regions
	n

	Batinah
	48

	Sharqiyah
	26

	Dhahiliya
	20

	Dahira
	19

	Total
	120


	Type
	Daudi
	Ghaili
	Aini
	

	n
	40
	58
	20
	120


2 10 falaj systems for farmer questionnaires, in-depth interviews and focus groups as follows: 
	Name and location
	Type
	Cultivated area (m2)
	No. of farmers
	water flow (l/s)

	Daris  (Nizwa)

	Daudi
	1,715,502
	2000
	2000

	Al-Malki (Izki)
	Daudi
	1,132,472
	3000
	800

	Rustaq
· Al-Muyassar
· Qasfah
	Daudi
Aini
	1,133,698
	500
	900

	Al-Khatmeen 

	Daudi
	Burkat Al-Muze 
	300
	800

	Al-Jeela 
	Aini
	723,124
	50
	0.044

	Samiul 
· Mehaidath
· Al-Samdi 
· Balfai
	Daudi
Ghaili
Ghaili
	394,607
1,081,974
102,413
	1000
1500
150
	

	Al-Hamra
	Daudi
	115,240
	800
	


Context of the research and its relevance to arid regions
Several countries, particularly those in arid and semi-arid regions of the world, have introduced new water management techniques such as property rights, water markets, water pricing, improved technology and devolution of water management in order to manage ever increasing water demand and scarcity. Scholars have strongly emphasised the need to manage water demand rather than increasing supply. More emphasis is directed towards institutional arrangements. It is well recognized that the process of improving water management has been ongoing as mankind has continuously struggled to secure access to adequate water. For this reason, this research will incorporate past water resource management methods, in particular in the area of traditional-indigenous knowledge, with western scientific analytical techniques. Indeed, there are two elements to consider here. First, the past cultural work that takes western “rationality” and “science” as the bench-mark criteria by which the knowledge of other culture’s should be evaluated. Second, the value of indigenous knowledge is increasingly being recognized by scientists, managers, and policy-makers (Watson-Verran, 1995; Mauro and Harrison, 2000). 
Oman, as an arid country, has a long experience in the art of water extraction and management. This stems from the fact that Omanis have struggled to settle within a harsh environment. The falaj systems evolved in this context not just to convey water from the mountains to the villages but as systems that are based on an autonomous community management system and property rights in water within a socially accepted framework. This framework acknowledges that water management has to be based on local management and knowledge and that water is the foundation of most wealth in arid regions. Hence most property rights are owned by community organizations and sold to farmers mainly on an annual or weekly basis. The funds raised are then used to finance system maintenance and community services such as mosques, schools, and social services. Some of the major problems in irrigation developments in developing countries are associated with: i) a lack of local involvement in system management, ii) a very low level of system maintenance due to low water charges and an inability to collect these charges; and iii) conflicts over equitable distribution of access to water and the wealth generated by using the water. Hence, the Omani falaj system offers significant lessons for arid regions in developing countries.
While the physical aspects of the falaj systems have been reasonably well documented and analysed, there is a lack of systematic research into the institutional arrangements and how efficiently they operate. From the researchers’ initial work and visits to falaj systems it is apparent that the institutional arrangements vary from system to system. There is therefore a need for a systematic analysis of the institutional arrangements and the development of an overall framework to assess their efficiency and on the basis of which further improvements can be suggested to make them more robust so that they can meet the future challenges in Oman. 
Plan to disseminate the outcome
The outcomes from this research will be communicated in English and Arabic through conference presentations, reports, fact sheets and articles both in professional and academic journals. We will also specifically target journals and conferences in the Middle East and North African Region and other arid and semi arid regions to ensure that the outcome is disseminated directly to the most affected areas. 

Findings will also be disseminated directly to the relevant government departments and other key stakeholder organisations in Oman through their involvement in the research. As part of the research project they will participate in stakeholder interviews, and as part of the analytical process they will be involved in assessing and discussing the preliminary results and outcomes. 
Risk management & ethic consideration
There is no risk associated with this project as it does not include any experiments or use of any risky materials.  The researchers are aware of the project’s ethical concerns and the cultural complexity and sensitivity of the society in which the research takes place. One of the researchers is Omani and has previously been involved in research into falaj systems and therefore is familiar with local customs, norms and religions. This is a culture where people are formal, appreciate guests and where gifts are essential. To acknowledge this we will:
· provide some fruit and/or tea/coffee for focus groups
· pay money for filling in the questionnaire to acknowledge:

· the time taken;
· the value of the information provided; and
· the effort by others if the participant is illiterate

· give gifts when appropriate.
Such payments/gifts will not be considered coercion but will be in accordance with local customs and tradition. Not to act in this way could be considered rude and be counterproductive.

 To fulfil UNISA ethics requirements the following procedures will be followed when undertaking field work:

· Provide the participants with information about the project through a UNISA approved information sheet.

· Informed consent will be obtained by having a University of SA approved consent form signed prior to interviews or focus groups including consent to be tape recorded.

· Confidentiality and anonymity will be guaranteed by not including any identifying information on the collected data and storing the data and records according to UNISA policies
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