[image: image1.emf]THE SPREAD OF APPROPRIATE IRRIGATED FARMING TECHNIQUES ON PADDY FIELD THROUGH PARTICIPATORY IRRIGATION MANAGEMENT

By

A. Hafied. A Gany

gany@hafied.org; hafiedgany@gmail.com
ABSTRACT

During the 1980’s there had been an escalating increase of participatory irrigation management (PIM) for resolving the problems of critical food security in many regions of the world. At that time, the function of irrigation has been recognized as a mean for stabilizing food production and prices. It was identified that Irrigation provides some 40% of the world’s food from only 17% of the global cropped area. 2,400 million people depend on irrigated agriculture for food and livelihood. However this irrigation function has been challenged by the increasing of population on the one hand and the need to enhance the technical, managerial and institutional intervention to keep pace with the sustainable food security program. In an attempt to resolve the problems, there has been variety of approaches to be consistently implemented, however, there are several countries around the world have attempted irrigation management transfer to water user associations and other means of PIM. Others are only partially implemented by means of institutional arrangement, with different levels of success even failures. Considering the message of the INWEPF to the 5th World Water Forum in Turkey – March 2008, among others that farmer participation is indispensable parts of PIM system, this paper gives a brief overview of the different types of institutional arrangements of water user associations and suggests best practices as incentives for promoting effective adjustment of PIM with the respective countries practices, and most importantly, to spread up of the appropriate irrigated farming techniques on paddy fields through PIM.
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BACKGROUND DISCUSSION
In many regions of the world the water resources development has been at the critical condition for sustaining food security as well as livelihood in the region. It was noted during the 2005’s that Irrigation provides some 40% of the world’s food from only 17% of the global cropped area. About 2,400 million people depend on irrigated agriculture for food and livelihood – particularly of rice in Asian region. Irrigated agriculture is the dominant user of water accounting for about 80 percent of total water consumption. Considering the increase of the world population to about 7.9 billion in 2025, irrigated agriculture has to be implemented to secure additional food production. At present, however, the poor irrigation management has contributed problems to worsen the environmental problems. This include  the excessive water depletion, falling water tables due to excessive mining of groundwater, reduction of water quality, increase of problems due to salination and water logging – not reckoning the severe competition for water among urban, rural, industrial and environmental utilizations, in which irrigated agriculture will be the most significant looser. FAO estimates about 20-30 million hectares of irrigated lands severely effected by salinity. An additional 60-80 million hectares are affected to some extent by water logging and salinity. These aspects are due to poor irrigation practices that are worsened by inadequate drainage, and eventually build up damages on soil condition (Rosegrant, et al 2002).

There are a number of questions that has to be answered in attempting to meet the growing challenges of food demand. How to meet the challenge with the continuously low performance irrigation system? How to improve water use efficiency for increasing water productivity? How to sustain the increasing irrigation efficiency, apart from the underlying technical, managerial as well as institutional level of practices?

One of the statement and recommendation that has been put up by INWEPH to the 5th World Water Forum in Istanbul, Turkey is that the Participatory Irrigation Management, which has bee nursing with the wisdom of “land and water”, should be introduced as one of sustainable water management systems. Pursuit of bottom-up discussion with all the relevant stakeholders is a significant factor for participatory irrigation management system. Participation of farmers is indispensable part for participatory irrigation management system.
In addition, however, technical improvements include advanced irrigation systems such as drip, micro drip, sprinklers, conjunctive use of surface and ground water, use of waste and recycled water and precision agriculture through scada systems and computer controlled systems are also very important to be scrutinized in line with participatory irrigation management. Similarly, managerial improvements can also include adoption of demand based irrigation scheduling systems and improved equipment maintenance. Institutional improvements may involve establishing water user associations, promoting multi-stakeholder platforms and water rights, introduction of water pricing and improvements in the legal environment for water allocation. 
This paper, however focuses on the opportunities through participatory irrigation management and how a realignment of incentives can foster PIM with special scrutiny on successful practices in many regions of the world.
Evolution of Participatory Irrigation Management
Historically, irrigation development and management has actually been conducted through evolution process from a community based activity to a public activity which had later been established into the construction of large irrigation systems. Through time, the expansion of large irrigation schemes has entailed with difficulties to operate and maintain the available systems giving the fact of the luck of operation and maintenance budgets. Since then, it has been evident that the operation and maintenance of the already developed irrigation infrastructures are demanding for obvious improvement of operation and maintenance strategy of irrigation infrastructures to be more effective and efficient. This condition has entailed in the evolution of a new paradigm of involving users in irrigation development and management which was later called for participatory irrigation management (PIM) as one of the most important component of improvement in the irrigation O&M Policy. From this point on, PIM has been adapted in many countries both in the developed and the developing countries, despite the fact that the underlying approaches are varied from region to region, designating the spread of appropriate irrigated farming techniques on paddy field through PIM. The overall trend is consistent with decentralization and devolution of powers to lower levels – Caruthers (1996).
Through experience, it has been evidence that the old paradigm did not well-established interests and unable to overcome the key threats facing irrigated agriculture and unable to sustain the irrigation system. This was due to the lack of a political will, and often led to the collapse of the WUAs soon after the donor project was over as seen in the case of India, Pakistan, Nepal and China. Therefore, the new reform paradigm had been focused with politically driven reforms, the creation of large WUAs serviced by professional management and operating on economies of scale. Reforms in the late 1980’s, in Mexico, Turkey, Andhra Pradesh and Indonesia, show that reforms were a part of a larger process of institutional reform through well defined legal frameworks and substantive roles in O&M of the irrigation system, and a federated WUA hierarchy. The result, however, had been varied, depending upon the capacity of the farmers to participate.
CHALLENGES, OPPORTUNITIES, AND INSTITUTIONAL ARRANGEMENT 

In line with the evolution of irrigation development and management policy, the term of participatory irrigation management has been defined as the involvement of irrigation users in all aspects of irrigation management, at all levels (Handbook on PIM - 1996). The irrigation management aspects in this definition include, planning, designs, construction, financing of O&M, monitoring and evaluation, as well as routine adjustment of the irrigation system. This definition also covers the scope of irrigation levels includes the primary, secondary and tertiary levels.
A more comprehensive variant of PIM has also been expressed in terms of Irrigation Management Transfer (IMT), which is meant as the full or partial transfer of responsibility and authority for the governance, management and financing of irrigation systems from the Government to WUAs (Vermillion 2003). In this term, PIM usually refers to the level, mode, or intensity of user participation that would increases farmer responsibility and authority in management process (Svendsen et al, 1997). Based of Dublin Principle subsidiary, PIM processes build two forms of capital: productive capital (better maintained irrigation infrastructure) and social capital (new institutions such as WUAs, skills, leadership and community action) Groenfeldt (2003). 
From the perspective of the governance paradigm, PIM can be considered as a partnership between governments, agencies and users. Through the first international seminar on participatory irrigation management, it had been established the International Network on Participatory Irrigation Management (INPIM) as a global network to facilitation and promotes of PIM through the learning and exchange of experiences through national and international seminars, capacity building programs, publication of newsletters and the INPIM website and the likes.
Challenges and Opportunities through PIM

The concept of PIM is actually intending to encourage the farmers through their association to decide collectively their farming activities which, directly or indirectly affects their lives. By definition, PIM would provide collective action opportunities for conducting dialogue between users, agencies and governments.  

The studies of farmers on farmer managed system (Svendsen, et. al 1997) effective participation of the farmers will give chances to appropriate management. The active participation of farmers in irrigation management helps ensure the sustainability of irrigation systems through predictable water deliveries and allocation of water, improved design and construction, reduced conflicts over water, improved maintenance of the irrigation system, accessibility to government, system personnel as well as increased agricultural productivity. 

System Improvement: Experience in Andhra Pradesh, for example enabled the water user associations and farmers to identify and give priority to resolve system improvement at low cost alternatives. PIM creates opportunities for better managed rehabilitation activities by combining local and external expertise. It was obvious that if the water user associations’ organizations are empowered to control investments in irrigation infrastructures they would be inspired to develop ways to reduce wastes, and spend money more effectively. Typically it was found that rehabilitation done through farmers associations were cheaper by about 20% as they had access to materials and markets and are able to exercise greater choice. When rehabilitation is linked with the formation of water user associations, it is not only builds the capability of the WUA but also enables ownership of the irrigation system (Peter 1997).
Optimization of the use of drainage system: It is obvious that, when drainage is not managed appropriately, irrigation will suffer from inadequate of water, which would inevitably hampering water allocation in terms of time, quality and quantity. Since the drainage system is the pubic good, it must be managed through active participation of the entire agricultural and nonagricultural users in each particular area. In Andhra Pradesh for example, irrigators in the Godavari delta system, participation through water user associations enabled them to excavate minor drains through voluntary surrender of land. And hence, participation helps to coordinate farmers and fishermen who rely on drainage water for irrigating their crops and fish (Peter 1997).

Improve Access to Water: One of the significance of PIM is to improve access to water which is actually demanding by the farmer. Thorough the togetherness principle, the better communication methods can provide the farmers to better knowledge concerning the amount of irrigation water they are deserved. The improvement of participatory measure would encourage the agencies to listen to water users. They can also strengthen the participatory means of the agencies and the farmers to plan water allocation and resolve problems, effectively. Under the Armband system, for instance, water rights are often designated as shares which often call diligent coordination and negotiation to get the right amount of water at the right time. The "second generation" issues in irrigation management transfer programs have identified the need to clarify and strengthen water rights as an important way to provide security to user organizations to enable them to invest in irrigation management. Clear authority regarding water is a central component of the ability of an irrigators’ organization to determine the services it wishes to receive (Peter 1997).
PROGRAMS AND STATUS OF PIM IN SOME SELECTED COUNTRIES
As irrigation become so important effort in many countries, it has been so common that the irrigation sector has been incorporated with large and centralized agencies at the Central, Federal or State Government Level. Being the case, the role and function of the farmer in conducting irrigation water management, by means of PIM become so crucial. This particularly the case for undertaking number of functions for regulating irrigation infrastructures and their related consequences, the means of gathering fees for appropriate O&M, including the collection of water charges, which are highly important to determine the level of participation. In some countries, the means of PIM arrangement are conducted through total transfer of assets and irrigation management. For the case of New Zealand, for instance, the farmer managed schemes and small lift irrigation schemes to shared management with the irrigation agencies where the water user association and the agency share some or all of the functions. In many cases, PIM programs were incorporated with the components of irrigation rehabilitation loans such as in Albania, Armenia, Azerbaijan, Kazakhstan, Kyrgyzstan, Romania, Tajikistan, and Uzbekistan. Most countries in the Asian continent have been focusing on PIM. Major programs are being launched in India, Pakistan, and china, Srilanka, Indonesia, Vietnam and Thailand. 
Based upon the studies of a number of management transfer studies (listed in Vermillion, D.L., 2007) the transfer parameters in terms of unit transfer area, size, functions, ownership, and means of transfers are varied significantly on case-by- case basis. The impacts on irrigation finance are also varied from cases of the country referred to. With regards to the owners of irrigation assets, only three of the study cases are belonged to the private sector (the case of tube well transfer units in Bangladesh, Lift scheme in Senegal, and Schemes in New Zealand). The size of the transfer units, are also differed significantly, ranging from 20ha at the smallest (the case of Senegal), and 77,000ha at the largest (the case of Washington State, USA). See Appendix 1 for further details (source: Vermillion, D.L., 2007). 

The Impacts on irrigation finance on the other hand, are also varies significantly, ranging from reduce cost to farmers; increased of water charges; reduction of field staff; budget losses converted to surpluses; cost of water pumped five to seven times; cash and labor values raised from farmers; per ha cost of water to farmer rose to 2.5 times; decrease in government staff by 86%; up to increased of collecting charges from 15% to 80%, even 100%. See Appendix 2 for the listed details of the impacts of IMT on irrigation finance (source: Vermillion, D.L., 2007). 
General Lessons of PIM. Based on experiences the following lessons are worth noted: (1) The participatory planning has been helping to provide valuable local information, prevent problems and optimizing the use of local resources; (2) Mobilization of additional resources by increasing accountability to farmers helps improving the quality and appropriateness of construction by virtue of cost sharing; (3) Training programs have helped improve capacity to carry out participatory programs; (4) Institutional reforms promoted by participatory programs, such as irrigation service fee (ISF) and turnover, have helped highlight problems, such as water distribution became more equitable at block-level; (5) Policies now support participation, with detailed regulations, guidelines and training materials available; and (6) Simpler, more focused approaches to PIM are likely to be more effective in its implementation (Bruns, B. and Helmi, 1996).
Efforts Necessary for Improving PIM. In an attempting to improve PIM in the future, there are some issues that must be scrutinized. These include:  (1) The improvement of irrigated agriculture is more profitable for farmers then they will be more interested in irrigation management. (2) Clearer water rights and farmer participation in basin water resources management could help more equitable and more efficient processes; (3) The capacity and sustainability of WUA may be strengthened through joint activities beyond irrigation management; (4) More traditional, quasi-voluntary WUA management can work well in small systems; (5) The financial capacity of WUA could be increased, enabling WUA to borrow and invest in irrigation development; and (6) Accumulated experience provides a basis for reengineering irrigation O&M toward the ability of WUA to take over in the management of larger irrigation systems (Bruns B. and Helmi, 1996).

For giving more illustrations, the following reviews are presented, just to give brief examples of the general status of the PIM program and statuses in several selected countries. 
The Case of PIM in Indonesia: Since the 1980’s Indonesia has been giving emphasis on improving participation and irrigation O&M through the introduction of PIM, focusing particularly on lessons from: (1) turnover of irrigation systems smaller than 500 hectares to WUAs; (2) establishment of irrigation service fees with WUAs’ participation in fee collection and identification of O&M needs; and (3) development of irrigated agriculture by farmers. 
For over two decades, the Indonesian Government has invested heavily in building and rehabilitating irrigation systems. As part of this process, the Ministry of Public Works has become involved in management and improvement of irrigation systems, which had previously been built and managed by farmers.

In many parts of Indonesia, farmers have mobilized resources to develop small scale irrigation systems. Recently, the abilities of these farmers have increasingly recognized. In small irrigation systems where Public Works has become involved in management and improvement, farmers continue to play the major role in O&M. 

The result of inventory survey on village irrigation in 1982, indicated that there were 25,304 small scale village irrigation schemes, covering a total area of 1,036,613 ha scattered over the country. These schemes are located within 59,250 villages. The 1997’s inventory indicates the total area of this category is 1,961,496ha, of which 647,979ha has yet to be rehabilitated (Dit. BPP, DGWRD-2000). However, under the Village Irrigation Improvement Program, the total village irrigation area has been summed up to 2,888,651 ha in 1998.
However, some indirect problems remain unsolved. These are raising population, increasing per capita consumption, lost of agricultural lands for other uses, Indonesia must continue to improve the produc​tivity of irrigated agriculture to meet the raising demand. At the same time, budget constraints have forced a search for more efficient ways to use limited government funds.

The Case of PIM in Mexico: By the end of February 2000, Mexico transferred 95 percent of its 3.2 million hectare to 427 water user associations (Modulo) serving 474,000 water users. Under this transfer program there were 72 of its 82 irrigation districts have undergone total transfer, the remaining were undergone seven partial transfer and three districts are yet to be transferred. The lessons of PIM in Mexico (management transfer) has drawn world attention and become a part of ongoing reform in the country. 
In this PIM implementation, the WUA employ their own staff, undertake O&M using the machinery that was given to them as a part of the inventory during the transfer, including the collection of water charges for O&M Activities. Prior to the transfer, the water charge collection was about 15% with the balance being contributed through government subsidies, as against the then water charge collections of over 80% (Peter, 1997). The WUAs have been given a water right concession. The Modulo are federated at the secondary level and the National level federation (ANUR) for undertaking training and coordinating the O&M activities amongst them. Research and field studies conducted by IWMI have shown reasonable improvements in the quality of water services and productivity after transfer. The quality of O&M in general has improved.

The Case of PIM in the Philippines: The Philippines at the country level, is considered to be the front runner among Southeast Asian countries in irrigation management transfers to farmers organization. During the transfer process, National Irrigation Administration (NIA) has taken initiative in organizing irrigation association for improving their management with the support of the World Bank, and other multilateral institutions. This effort has been successfully encouraging farmer’s participation in O&M of irrigation facilities and establishment of incentives and remuneration for the farmers’ activities. However, the evidence suggests that NIA has been less successful to perform the expected functions due to financial constraints and local conditions (JIID, 2007).
Out of the total irrigated area of 1.37 million ha in The Philippines, the communal irrigation schemes (CIS) is around 510,417 ha and the schemes handled by the NIA are around 689,010 ha. About 174,200 ha are privately owned irrigation schemes. Communal irrigation schemes, which are usually less than 1,000ha per scheme, while the operation and maintenance is conducted by farmers themselves. The individual size of the system usually over 1,000 ha operated and maintained by NIA, paid by the farmers as Irrigation Service Fee (ISF). In line with PIM, Philippines adopted an “incremental voluntary approach” to transfer the management responsibility for irrigation systems from the NIA to water users’ association. Despite that NIA is autonomous, though the sustainability through collection of water charges has been some-what low (Peter, 2007).
The Case of PIM in Japan: The tradition of community participation and self managed irrigation systems in Japan were legalized and systematized after World War II through the Land Reform Law (1947) and the Land Improvement Law of 1949. The Land Improvement law forms the legal basis for the creation of Land Improvement Districts (LID). There are nearly 6,500 LID’s manage Japan’s 3.0 million ha. A minimum of 15 farmers submit a request for a project or an improvement to their irrigation system to the local town or city or village, the plan must be approved by two third of the cultivators. After detailed consultations a detailed plan developed by the engineers along with the bylaws. Local governments facilitate the process. Finally an application for the creation of the LID is made to the prefecture who finally notifies the creation of the LID. Once notified, participation is mandatory among all the farmers served by the irrigation scheme. LID’s typically contribute about 10-20 percent of the capital cost and the rest is shared by local, national governments and the prefectures. The contribution of the LID is often given as a loan which is repaid over a period of 15 years. The LID undertakes irrigation and drainage development, O&M, collection of water charges and resolution of disputes. The LID arrangement is an institutionalized part of Japan's water management system, working closely with the Ministry of Construction as well as the Ministry of Agriculture, Forestry and Fisheries, and with local government bodies (Peter, 2003).

The Case of PIM in Andhra Pradesh, India: Andhra Pradesh is the fifth largest state in India, with a population of 73 million and 4.84 million ha of irrigated lands. The area had been encountered by a number of problems, on O&M of irrigation schemes including: deterioration of irrigation infrastructure, shrinking of command areas, and most critical is the increasing of O&M costs, which about 80% going to the staff. For resolving the problems, intense consultations with farmers has been conducted, led to the enactment of revolutionary legislation called the AP farmer’s management of irrigation systems Act 1997 and tripling of water charges. 
The scheme is an example of excellent demonstration of political will, campaign modes of communications with a strong legal back up and enables empowerment of farmers to levy a special fee from its members, power to resolve conflicts. WUAs have carried out maintenance works as well as involved in water management. The high level of public awareness on the reforms through state, region and project wise meetings has raised the aspirations of the water users and has put pressure on WUA leaders and irrigation departments to perform at a high standard. The major achievements have been bridging the gap areas, spreading maintenance through out the system, construction of minor drains, maintenance of accounts and audit and so on. (Peter 2003).
The Case of PIM on Sri Lanka: After suffering from neglected maintenance, Sri Lanka has been carrying out large-scale irrigation system facilities since 1950s. In 1981, the Ministry of Irrigation carry out the Gal Oya Water Management Project, with the service area of about 25,000 acres with US support in order to rehabilitate irrigation facilities. The Farmer Organization, which consisted of representatives of distributor canal organization, included in efficient water management, introduction of new agricultural methods to improve agricultural productivity.
In 1988, the Irrigation Department introduced PIM as a basic policy for the large scale irrigation areas, and discontinued the collection of O&M fee. Although the government remained responsible for management and maintenance of the main canals, the management of distributor and field canals was assigned to the farmers’ organization. In 1991 the Agrarian Service Act was revised and the farmers’ organization was positioned legally, and by 1994 the Irrigation Act was revised, and the Project Management Committee was then positioned legally (JIID, 2007). 
The Case of PIM in the Asian Context: In contrast with irrigation water management in the western country, where the WUA operate the large areas with professional management and recover a high cost of O&M, irrigation systems in Asia are mostly characterized by densely populated farmers doing subsistence level agricultural practice. In most cases, the size of land ownership of the Asian farmers, are small. The WUAs in Asia are usually in the range of 500 and 750 ha, having about 500 to 600 farmers for each WUA. This indicates that the average of farm size is only slightly larger than 1.00 ha per holding. Most Asian irrigation is practicing a monoculture of rice as the staple crop of the people at most. Being under the small land ownership condition, the sustainable environment requires multifunctional roles of paddy as a staple crop call for coordination with variety of users as well as stakeholders. In such context, PIM can afford an excellent platform for the interaction of diverse sectors and users. For this purpose, the Government of Japan in pursuit of its ministerial declaration at the third world water forum has created INWEPF, the international network on water ecosystems in paddy fields. The landscape of Asia offers a variety of PIM initiatives. China is piloting the self financed irrigation and drainage districts (SIDD), where the head works of the irrigation system are looked after by a company on corporate lines which sell water in bulk to the water user associations on a charge. Other Southeast Asian Countries, including Vietnam, Cambodia, Indonesia, Thailand, and Pakistan are also in the process of experiments and implementing water user committees and federations in the area of water board and the likes. 
The Case of Traditional (Indigenous) WUA in Indonesia: 
Learning from the traditional irrigated agricultural practices in Indonesia, it has been obvious that the existence of WUAs in this country had a long history. The historical evidence of the development of most of traditional WUAs' practices is unknown – or perhaps coexistence with the ancient agricultural practices. Among the most famous traditional WUAs are "Subak" in Bali Island – will be illustrated shortly – "Keujreun  Blang" in the Special Province of Aceh;  "Tuo Banda" in West Sumatra Province; "Raja Bondar" in North Sumatra Province; "Mitra Cai" in West Java Province; "Dharmo Tirto" in Central Java; "Tudang Sipulung" in South Sulawesi and several others to mention.  In principle, all the traditional practices are embracing the similar democratic principle, mutual aids, cooperative working principles, consensus (oral or written), transparency, participatory, and other such a togetherness principles (Gany, A.H.A., 2006). 

The "Subak" Irrigated Agricultural Management System in Bali: The Subak system is an ancient irrigated-agricultural practice. Like most irrigation scheme in Indonesia, the Subak system also serves small-land holders where lowland paddy mono-cultures are practiced in majority. The exact date of Subak was unknown, however, some stone inscription indicated that the Subak system was known to be part of the Balinese life since hundreds of years ago. Some scholars estimated that the Subak system was established during the life of Markandea, a yogi from Java in the first century of the Saka Calendar.  

The organization structure of Subak is highly autonomous, representing the farmer from the grass-root to the highest organizational entity. The highest representation of subak member – which is known today as the WUA Federation – has long been practice by Subak through the so called Sedahan Agung. 

Lesson Learned from Subak: Despite the fact that the Subak system and its practices were  invented long time ago, it is quite amazing to  know  that much  of  their techniques are still convertible  to  the  modern practices  that  the  people understand today. The more we can comprehend the traditional irrigated-agricultural practices the more we learn about their technicalities. In fact, there is a reason to believe that the traditional agricultural practices adopted by the Subak organization were based on systematic observations.  Today, there remains a lot more phenomenon of the ancient agricultural practice that need to be uncovered in terms of scientific explanation (Gany, A.H.A., 2006).
CONCLUDING REMARKS
As irrigation become so important effort in many countries, it has been so common that the irrigation sector has been incorporated with large and centralized agencies at the Central, Federal or State Government Level. A variety of institutional arrangements have been instituted but, each model has its own significance, which is specific to the country’s situation and condition. In general, however, most of the models are associated with the improvement of service delivery, basin and catchments management in terms of integrated water resource management. 
Based on the countries experience, it have been noted that in order for PIM to be successful, the government need to clarify the objectives while creating empowerment situation. Most importantly is to determine and clarify the role of the government and irrigation agencies by adjusting from the role as a regulator to facilitator. Eventually the most important target is the “sustainability” of WUA’s to promote the PIM implementation and its related objectives. 

PIM’s Sustainability: In order to sustain the PIM implementation and its related objectives, the government has to realign the incentives for participation. This includes reaffirming the government responsibility for development and management of irrigation and water resources infrastructures through adequate maintenance on irrigation systems, rehabilitation of irrigation systems. The next is the development as the transition from top driven approaches to community based and community driven approaches has to be encouraged through PIM toward a win-win situation for governments and users.

Empower Water user association: The approach for empowerment has been focused on the promotion of adequate powers, by enabling WUA through well defined legal frameworks that specify clear roles and responsibilities among agencies, water user association and governments. In this approach the WUA has to be strengthened its status through clear legal entities to undertake O&M works, collect taxes, resolve conflicts and function under elaborate rules.
Clearly Defined Water Rights: In order to be able to assure the successful participation through WUAs, a clear water right has to be properly defined, so the farmers are encouraged to participate in the management and improvement of irrigation system. Secure water right also protects the WUA from infringements of its allocation and share of water to other powerful interest such as industries and municipalities. The secure water rights give sort of right incentives for improvement and diversification of the resource. 
Strategies in Financing for O&M and Improvement of Irrigation System:

For sustaining irrigation schemes, it is important to promote local resource mobilization for O&M and improvement of irrigation systems. This effort is important to prevent perpetuation of deferred maintenance, poor performance and wasteful premature rehabilitation. 
There are some strategies for promoting the sustainable financing for O&M: (1) Linking water charges to O&M, so retention of the water charges by the WUAs and linking it to O&M enable greater control and flexibility by the WUA to undertake O&M; (2) Provision of smart subsidies: Government subsidies provided can be linked to local mobilization of funds; (3) Provision of reserve funds to undertake long term repairs can enable WUAs to plan for repair and replacement; (4) Incremental Approach to Rehabilitation: An incremental approach to rehabilitation could be well within the reach of WUAs in terms of its capacity to execute; (5) Building Creditworthy WUAs: One of the most important features that affect the sustainability of the WUAs is financial sustainability. Strengthening WUAs to borrow funds from banks and credit institutions calls for appropriate legal changes coupled with sound financial management with accountability. 
Improved Service Delivery:

The reliable service delivery is very important for supporting the sustainability of a WUA. This is often very crucial to old irrigation systems that require rehabilitation and modernization. For encouraging awareness of the farmers to participate, in improving the service delivery, PIM and IMT program provide adequate opportunities for addressing the issue of upgrading of irrigation systems, physical improvements to the systems, adequate training and financing toward improved service delivery.
Regional Cooperation:

For the regions with similar geographic and climatic condition, the countries with similar context in irrigation, may establish regional cooperation by sharing of experiences and study tours could prove invaluable. The countries could cooperate under a powerful mechanism by which this could be achieved is the creation of farmer networks at the national level or through INPIM Chapters. INPIM chapters are non profit Organizations and comprise of membership of WUAs, Irrigation engineers, researchers, and farmers. Based of Indian experience for example, some activities are possible to exchange through the INPIM networks. These among others are: (1) Developing a database of documents and relevant literature; (2) Workshops at the local, state and national level; (3) Action research programs; (4) Capacity building activities; (5) Publication of a newsletters / email conference; (6) Documenting the experience of different states/ countries and WUAs; (7) Organizing study tours; (8) Lobbying and advocacy; (9) Participation in International Seminars etc; and (10) Information dissemination through the website, (Peter 1997).
Capacity building for PIM:
Capacity building must not be merely viewed as a training program aimed at bridging gaps in knowledge and skills among farmers and agencies but also as facilitating the change process. A blend of skills and attitudes needs to be imparted at all levels which also includes policy makers (Peter 2003). Training will be required not only for the members of the WUA but also the irrigation, revenue, finance and agriculture agencies. The dialogue will have to be further widened through awareness campaigns amongst farmers. In the initial stage the training may be introductory but as the WUAs go along, training will become more specific for example quality control, measurements of works, arbitration, contract management, negotiation and conflict resolution. Some of the common skills that would be required are: (1) Technical: O&M, Inventory and asset management, preparation of estimates, procurement, quality control, water management, crop water requirement, water scheduling and budgeting; (2) Legal - Awareness of the law and legal provisions and procedures, Dispute resolution; (3) Financial management: Accounting, audit and social audit, raising resources, levy and assessment etc.; (4) Administrative - Conducting of meetings, recording proceedings, communication and negotiating skills, conflict resolution and conjunctive management with the irrigation agency/Government.

Lesson Learned from the Small Land-holding Farming Situation: 

Based on experiences the following lessons are worth noted: (1) The participatory planning has been helping to provide valuable local information, prevent problems and optimizing the use of local resources; (2) Mobilization of additional resources by increasing accountability to farmers helps improving the quality and appropriateness of construction by virtue of cost sharing; (3) Training programs have helped improve capacity to carry out participatory programs; (4) Institutional reforms promoted by participatory programs, such as irrigation service fee (ISF) and turnover, have helped highlight problems, such as water distribution became more equitable at block-level; (5) Policies now support participation, with detailed regulations, guidelines and training materials available; and (6) Simpler, more focused approaches to PIM are likely to be more effective in its implementation (Bruns B. and Helmi, 1996).
Lesson Learned from Indigenous form of PIM (Subak in Indonesia): 
Concerning the traditional irrigated agricultural practices in Indonesia, it has been obvious that the existence of WUAs in this country had a long history. The historical evidence of the development of most of traditional WUAs' practices is unknown – perhaps coexistence with the ancient agricultural practices. Among the most famous traditional WUAs are "Subak" in Bali Island. In fact, all the traditional practices are embracing the similar democratic principle, mutual aids, cooperative working principles, consensus (oral or written), transparency, participatory and other such a togetherness principles. In reality, a number of experiences may be learned from the traditional practices, including the principle of WUA Federation (in terms of Sedahan Agung) with the necessary adjustment with the local condition and demands. 
RECOMMENDATION:

A. 
Despite of the many of efforts covering a wide range of PIM aspects from a variety of situations the following aspects are recommended: (1) It is highly important to make review of participatory measures in Irrigation - that focused on success stories and experiences with implemented and proposed PIM frameworks and models; (2) In order to enhance the implementation, it required grounds and facilities for PIM - that discussed organizational reforms, legal frameworks and norms, socio-cultural and political grounds; and (3) For future implementation, the support system for PIM sustainability must be improved – we should critically looked into required policies and strategies, monitoring and evaluation frameworks, and capacity building and training needs (ICID, 4th ARC, 2007).
B.
A number emphasis and greater attention during post-intervention phase of PIM reforms, must be continuously scrutinized. These amongothers are: (1) Support Services (long term support in consultation with farmers/ users while avoiding increasing dependency); (2) Monitoring and Evaluation (multi-perspective and participatory approach with emphasis on a third party/private sector based on a set of robust indicators); (3) Capacity Development (substantial and prolonged capacity development at the level of policy environment, institutional strengthening and individual development); (4) System of Incentives to promote performance and innovation; and Financial Strength (ICID, 4th ARC, 2007). 
C. For encouraging innovation on PIM, it is recommended to consistently pursue action research on PIM reforms through pilot testing within a framework for learning and scaling up: (1) Pilot experiments may be necessary to clarify modalities and generate support for innovation and for creating a common vision for developing a national strategy; (2) Pilot activities for PIM should be continued even when PIM reforms are under full implementation, because they can tackle additional aspects of reforms requiring experimentation, especially for "second generation" issues, such as WUA federations, innovations in irrigation financing, charging and cost recovery, multi-functionality of WUAs, technology transfer through WUAs, asset management in transferred schemes, agency personnel changes, and development of private sector support services (ICID, 4th ARC, 2007).
---------
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