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ABSTRACT

The historical evidence on water resources development in Indonesia had at least been conducted since the Ancient Kingdoms of Mulawarman at the 5th Century AD followed by the flourishing era during the Buddhist and Hindu Era of the 7th to 9th Century AD. During which, the development and institutional arrangement were mainly based on the ‘executive order of the king’, referred to as ‘dawuhan’ or command, without any formal institutional arrangement. 
The introduction of water resources technology was only started in the middle of the 18th century through the implementation of the Dutch Colonial Government Policy. During which, most water resources projects with parallel development of institutional arrangements, were conducted on experimental basis by virtue of trial-and-error approach. This was due to limited number of experiences, with limited knowledge about actual site conditions, and the absence of hydrological as well as climatological data. 
The establishment of the Ministry of Public Works referred to in Dutch Language as ‘Department van Burgelijke Openbare Werken (B.O.W.)’ was only in 1854, which was responsible for development of public infrastructures on water resources. The establishment was encountered by problems for recruiting competence personnel’s due to the lack of experiences and technical skills. The above endeavours had been practically terminated during the Second World War till the revival of development program few years after the Country’s independence, 1940’s to 1950’s. 
From this point on, the government of Indonesia has been taking all the necessary endeavours on institutional arrangement including the establishment of the government institutions at all levels. This include the review of the previously initiated ‘Water Regulation’ such as Presidential Instruction No. 1/1969 on Water Resources Management, Law No. 11/1974 on Water Resources Development, and most recently Law No.7/2004 on Water Resources, and its related Government Regulations. The latest law prescribes the urgency to establish Water Resources Council at the Central, Provincial, Regency, and/or at the River Basin levels, as effective coordinating instruments toward Integrated Water Resources Management. 
In an attempt to scrutinize the institutional constraints stated above, this paper has been prepared to list up the past problems and constraints along the Indonesian history of water resources institutional arrangement, for discussing future challenges and develop sustainable and cost-effective approaches. The paper, however, is mainly addressing the general water resources institutional arrangement, and not specifically on the framework of development in flat coastal areas, which is relatively new to Indonesia.
INTRODUCTION

The historical evidence on water resources development in Indonesia had at least been conducted since the Ancient Kingdoms of Mulawarman at the 5th Century AD followed by the flourishing era during the Buddhist and Hindu Era at the 7th to 9th Century AD. During which, the development and institutional arrangement were mainly based on the "executive order of the king", referred to as "dawuhan" or command. This was normally conducted by the community leaders who were specially appointed to coordinate the construction and the subsequent operation as well as maintenance of Water Resources Infrastructures for irrigated agriculture and flood protection, by means of voluntary mutual-aid by the community referred to as "gotong-royong". The community organizations, mostly undertook the on-demand operation and maintenance of the constructed water resources infrastructures by means of mutual consensus without any formal regulatory or institutional arrangement.
The history of water resources development in Indonesia has been mostly associated with irrigated agriculture, including the water allocation for crop, cattle, and fisheries, gardening, horticulture, fruits and other food crops. Today, despite that irrigation water consumption (about 75%) is still and will continuously dominated by paddy as the major food crop of ancient heritage for centuries, however, it has been indicated shift of focus to other water requirement for human life, such as for urban settlements, industries, as well for environmental sustainability.

Despite the long term historical development of water utilization, the introduction of water resources technology was only started at the middle of the 18th century through the implementation of the Dutch Colonial Government Policy that directly involved in the efforts to improve irrigation infra-structures for supporting the “Cultuur Stelsel” or “Compulsory Agricultural Policy”.

During which, most water resources projects were conducted by virtue of “experimental” and “trial-and-error” approach, parallel with the effort on institutional arrangement to allow the implementation of the demand driven of water resources infrastructural development. This includes the scrutiny of the role of central government, provinces, districts, and rural communities as well as non-governmental organisations (NGO’s). The construction aspects were directly managed by the Local Authority, supervised by limited number of Dutch engineers, with limited knowledge about actual site conditions, and the absence of hydrological as well as climatological data. 

The establishment of the Ministry of Public Works or in Dutch referred to as “Department van Burgelijke Openbare Werken (B.O.W.)” was only in 1854, which was responsible for development of public infrastructures of water resources. The establishment was encountered by problems for recruiting competence personnel’s due to the lack of university and technical high school graduates. For this reason the first engineering faculty was established in Bandung, West Java in 1924. It took many years before the Dutch Colonial Government gave full development endeavour for construction of irrigation infrastructures. More significant commitment was only apparent when the Colonial Government established the Afdeling Irrigatie or Irrigation Division of the Department BOW in 1889, or 35 years after the establishment of the Ministry of Public Works. 
From this point on, the government of Indonesia has been taking all the necessary followed up endeavours on instructional arrangement including the establishment of the government institutions at the provinces as well as at the districts and rural government level. This include the follow up of the limited scope of water law, that was previously initiated by the Colonial Government such as Presidential Instruction No. 1/1969 on Water Management, Law No. 11/1974 on Water Resources Development, and most recently Law No.7/2004 on Water Resources, and its related Government Regulations. The latest law prescribes the urgency to establish Water Resources Council at the Central, Provincial, Regency/Municipality, and at the River Basin as the coordinating mechanism for water resources policy amongst the government, non-government, and stakeholders.      

In an attempt to meet Johannesburg declaration, Article 26 of Plan of Implementation of the World Summit on Sustainable Development (WSSD), Johannesburg, 2002, for having “IWRM Plan and Strategy on Water Efficiency” to cope with ecosystem challenges such as drought, flood, and conflicts on water uses allocation, Indonesia has conducted number of efforts having special focus on water resources policy reform, including legal and institutional reforms. The water resources policy reform has been scrutinized through adjustment with the dynamic shift of focus from time to time. This includes the immediate demands for improving infrastructural efficiency, bureaucratic reform, and institutional arrangement for improving the working relationship amongst the stakeholders on water resources utilization. This paper has been prepared to list up the past problems and constraints along the Indonesian history of water resources institutional arrangement, for discussing future challenges and develop sustainable and cost-effective approaches. The paper, however, is mainly addressing the general institutional arrangement, and not specifically on the framework of development in flat coastal areas, which is relatively new to Indonesia.
THE EARLY HISTORY OF TECHNICAL AND INSTITUTIONAL ARRANGEMENT
As far as irrigation and water resources history of Indonesia is concerned, there are currently three major milestones that could provide evidences to uncover the historical background of the early irrigation development and management practices in Indonesia. These are the Harinjing stone inscriptions to be found at the Kepung village, Pare District, within the Brantas River Basin, East Java Province. The first stone inscription dated back to the year of 726 of Caka Calendar, or 808 AD. The second inscription dated back to the year of 843 Caka Calendar, or 921 AD, and the third stone inscription dated back to the year of 849 Caka Calendar, or 727 AD (Angoedi, 1984., p.25).
The third stone inscriptions mentions that a community leader named Bogawanta Bori from the village of Culunggi had been bestowed by the King Warok Dyah Manarah with a special privilege in terms of exemption of property taxes for his outstanding accomplishment to build the Harinjing River Dyke for water diversion, and flood prevention for agriculture as well as human settlement in the a tributary of the Brantas River Basin.
The Oldest Water Resources Structure in Indonesia: The oldest inscriptions on irrigation works in Indonesia indicate that the first water resources infrastructure in Indonesia was constructed at the Tugu Village near the Cilincing River on the Fifth Century AD; this evidence unveils the Tugu stone inscription the Tugu Village near Cilincing River, Northern Jakarta. (Angoedi, 1984, p.28). The historical evidence as translated later on by Prof. Dr. R. Ng. Purbatjaraka reveals that the King of Purnawaman declared his “executive order” to excavate a short-cut channel at River Candra Bhaga for allowing the river flown directly to the sea, along the downstream site of the palace of Candara Bhaga, near Jakarta. This was evidently the flood control structure for preventing the ancient Jakarta and its agricultural vicinities from occasional flooding. This evidence also proves that since the Fifth Century AD, flood and drainage problems have already been encountered the ancient city of Jakarta. Thus, it reveals that so far the Chandra Bhaga channel is the fist water resources infrastructure in Indonesia, which was mainly undertaken through the “executive order” of king Purnawarman.

The First Rehabilitation Work on Irrigation System: For rehabilitation of water resources infrastructures a stone inscription unearthed from the ruin of the Harinjing Weir of Brantas River, states that the Harinjing Weir, which was erected in the year of 804 AD, had undertaken an unprecedented rehabilitation work on irrigation structure in 1350 AD. The construction work for the weir was said to be a permanent structure for unlimited time horizon, however, the weir had been reportedly flushed away several times due to catastrophic occurrences.

From the ancient experience on irrigation rehabilitation, it becomes obvious that the hydraulic infrastructures for irrigation and other related purposes would need rehabilitative works on top of the routine O&M. As a matter of fact, it is quite admiring that the ancient work of Harinjing Irrigation Weir of the Kali Brantas River had evidently been long lasted for at least 546 years before the first rehabilitation works under the executive order of the king, without any evidence about the existence of institutional arrangement.

Ancient Indication of Irrigation Technical Staff: Similarly, during the Hindu Era, construction implementation for medium and large irrigation schemes also implemented through the executive order of the King. For implementing the construction execution of the “dawuhan”, the King authorizes irrigation technical staffs to act for, or on behalf of the King. According to the same ancient stone inscription, it was stated that the assigned technician in practice, did not involved directly with construction execution. Instead, the royal irrigation technicians authorized the local technical staff from the village to conduct the works, and subsequently responsible for conducting O&M as well as water allocation from the constructed weirs. Again, this ancient evidence did not specify any record about institutional arrangement.
Institutional Arrangement Reveals by the Case of Subak, Bali: Despite the absence of information about the exact date of the first establishment of Subak as an ancient organization for managing irrigation system in Bali Island, yet, the local people had been implementing this distinct irrigation based agricultural practices from generation to generation for centuries till present. With regards to the interaction between Subak organization and other ancient irrigation based organizations, many researchers were in puzzled owing to the fact that no single evidence indicating about the ever existence of any kind of organization similar with Subak’s in Indonesia. 
To the extent of this argument, the pro side could at least give obvious rationale of similar platform of democratic principle they all have for irrigation management implementation. So do the similarities of those organizations with the way they organized themselves in role sharing, organizational or institutional set up with more or less similar usage of irrigation based agricultural tools and facilities. In fact, there are actually several other types of water users in Indonesia, but they cannot be incorporated into one single democratic association like Subak System in Bali. For the case of Subak in Bali, there are some reasons to believe that this irrigation based organization had at least been existed with its institutional arrangement since three centuries before the Era of Majapahit Kingdom on Java Island. 
FRAMEWORKS OF WATER RESOURCES MANAGEMENT

It has been stated previously that Indonesia has quite a long term experience and heritages on water utilization since the ancient time. For instance, the use of water for irrigated paddy on Java has been existed since about 1600 years BC, despite the simple infrastructures and the institutional settings were only based on mutual consensus. Appropriate irrigation system on Java Island is estimated to be existed since the first century AD, though mostly were consisted of simple small scale systems to meet the capacity of the local community to construct, O&M on sustainable basis for centuries.

The trial development of large scale water resources and irrigation infrastructures were only conducted during the middle of the 19th century AD, for resolving the poverty problem due to the extreme drought in Demak Regency. The subsequent developments were followed with institutional arrangement, especially for sustaining the O&M as well as utilization of the developed infrastructures. In addition to infrastructures and institutional development, during the pioneering development, the development programs were also supported by substantial innovation hydraulic technology. This was indicated by the ability to reconstruct the simple irrigation that was previously initiated by the local community with the overall total of about 300,000 ha. These 50 years experimental efforts were considered adequate by the colonial government as the policy instrument for expanding the follow up development policy referred to as “Ethieshe Politiek” or ethical policy. 

Based upon the above policy, the first part of the 20th century is identified as the infrastructural development for irrigation and water resources which were conducted at the large scale by the Government. The first period was between 1900 and 1925, which was consisted of development of infrastructures and institutional arrangement, although some institutional arrangements for O&M have already been initiated since early 1871. 

Despite that the decentralization of government authority on Java Islands had been started since 1936 to 1930, and the irrigation management has been decentralized to the provincial government, however the laws that regulate irrigation and water resources at a whole (Algemeen Water Regelement) was just enacted in 1936 through “Staatsblad 1936 No. 489” which was later on followed by provincial water resources and irrigation regulation (Provinciale Water Regelement).

There are several lessons to learn from the experimental phase of irrigation and water resources development policy. These among others are: (1) The importance to undertake experimental and trial efforts to learn about the applicability and effectiveness of policy instrument; (2) The importance to evaluate the implementation of the underlying trial or experiment, before proceeding to the subsequent phase using larger investment; (3) In line with the expansion of infestation, it is highly important to pay effort to follow up institutional arrangement for infrastructural O&M, before the policy are widely implemented at the next phase. Therefore, the subsequent Phase (Phase 3) could be considered as the overall establishment phase of both infrastructures as well as institutional arrangement.

Given the facts that the increasing demands of water resources and irrigation, there is a dichotomy between the infrastructural management of the government based and the community based management structures that must be scrutinized. There are at least four development phases that must be scrutinized in the sense of the strengths and weaknesses of the two types of infrastructural management frameworks (Pasandaran, 2003).     

First Phase: Irrigation and water resources infrastructures by the community. Accumulations of the long terms of community experiences, perhaps more than thousand years – Estimated by Van Zetten Vander Meer 1979, the development since the 16th Century BC – started with the development of rain-fed agriculture, followed by water resources technology of water diversion. Second Phase: The phase of coexistence between community based development and management and the government based approaches. Since the 19th Century, large scale development of irrigation infrastructures was conducted by the Colonial Government. This phase has been taken place for over one century (from 1848 till 1970s). At the same time, the community also conducting their system by means of simple irrigation scheme. Third Phase: Full government based implementation of O&M of Water resources infrastructures. For achieving self sufficiency in rice production, during the 1970’s to 1980’s, the government conducted mass irrigation implementation. In addition, the government also assists the development and management of community based irrigation systems. Fourth Phase: Reformation of water resources and irrigation development and management following decentralization and the government autonomy. This phase was initiated by presidential instruction No. 3/1999 and Government Regulation No.77/2001, which was intended to transfer the O&M of irrigation infrastructures to the water users’ association. Parallel with this effort, the government was also starting to scrutinize the draft of the policy on WRDM. During which, the constraint also existed between the need to encourage opportunity of private sector for conducting O&M on the one hand, and the efforts that affecting this phase, which discouraged the role of private sector to conduct O&M of water resources infrastructures. 

INSTITUTIONAL REFORM OF WATER RESOURCES MANAGEMENT

For the Fourth Phase of policy reform, there are at least three interrelated determinant factors of water resources management that must be taken into account in the immediate future. These are legal aspects in terms of law and government regulation, local wisdom that have been practiced by local people, and technological development.

In conjunction with the institutional reform, definition of water resources management from the perspective of institutional arrangement is the authority to make decision in the water resources utilization (Schlager and Ostorm – 1999). Therefore water resources management is a kind of water right that could be in the form of cumulative means. This is for instance consisted of the right to access water, water use right, exclusive right or the right to determine who is deserved or not deserved to access water, transfer right or the right to sell or transfer resources. The right to access water uses is merely for operational level, while others for collective water right.

In Indonesia, since the economic depression in 1997, the capacity of the government to finance the O&M of water resources infrastructures became decreasing. This was due to the increasing number of community based irrigation infrastructures that are becoming the government burden. The problem has been apparent when the government intervention to rehabilitate and improve the O&M, by virtue of centralistic decision making approach, with was substantially increasing the government burden. This approach had apparently been increasing the dependency attitude of the water users on O&M, including on the financial responsibility.

In an attempt to prevent the water users from perpetuating dependency attitude, it is important to consider the dynamic evolutionary structure of the community as social capital. This include for instance, open mindedness, transparency, participatory, as well mutual trust – which are among the important part of social capital, as the determinant aspects of successful governance of water resources development and management. 
Integrated Policy On Water Resources Development: Based on the long term experience, it has been found that one of the obvious constraints in the implementation of integrated policy is the difficulty to convince the bureaucratic structures to adopt and implement the integrated policy, despite that the increasing awareness of the importance of integrated approach in water resources development and management has become apparent amongst the bureaucracy. To this extent, the awareness of the importance of policy on integrated approach has been transformed into political commitment to the international forums. Nevertheless, during the implementation, the policy cannot be immediately adopted, because many of the political commitments are not meet the practical need of bureaucracy. 

Based upon experience in the past, there are several factors that demanding the need to create new policies. For example, the impact of draught that caused famine and deaths in Demak Regency in 1848 had inspired the colonial government to formulate new policy. After about five decades studies, then in 1901 the government declared the new policy referred to as the ethical policy, having three policy instruments which were; Irrigation, Education and Emigration.

As the result of the strong political commitment for implementing the policy there emerged the First Generation for development of public irrigation at the large scale. This generation had been existed for about a century (see Table 1), starting from the policy of large scale trial for over 50 years, implementation of colonial government ethical policy till the enactment of the First Water Law (Algemene Water Reglement – AWR) on trial and error basis. The characteristic of this effort was centralistic formation of irrigation and water resources bureaucracy and decentralization of irrigation management to Provincial level. The expansion of public irrigation under the first generation was also supported by the fast development of technology within the middle of 19th century to enable the development of water resources infrastructures at the large scale.

Table 1. The first Generation of Water Resources Development (1850-1950)

	Year
	Government Policy
	Triggering Factor
	Characteristic

	(1)
	(2)
	(3)
	(4)

	1858


	Large scale trial for infrastructural development
	· Famine incident

· Existing Development of Hydraulic technology
	It took about 50 years effort for development trial

 

	1901
	Ethical Policy of the Colonial Government
	· Underlying Political pressure in the Netherlands
	Expansion of Large Scale Irrigation Development 

	1936
	Enactment of the First Water Law (Algemene Water Reglement – AWR)
	· Trial on Institutional setting
	· Centralistic formation of irrigation and water resources bureaucracy

· Decentralization of irrigation management to Provincial level

	Source: Translated with some modifications from Effendi Pasandaran, 2008 (P. 302)


From the above explanation, it is obvious that the end half of the 19th century could be considered as the trial phase of infrastructural development in Indonesia, which was later on continuously undertaken at the large scale development till the first half of the 19th century. In an effort to resolve the operation and management of irrigation and water resources system, after problem identifications within the last decade of the 20th century, the first Water Law (Algemene Water Reglement) was enacted in 1936, but only applied on Java and Madura Islands. This effort was followed by Decentralization Policy on O&M and Management of Irrigation to the Provincial Government level through a special government regulation refers to in Dutch as Provinciale Water Reglement (PWR). However, the policy of water resources development and management remained at the central government

In term of physical development, the First Generation had been considered to be successful within the relatively short time to expand irrigation areas from about one million hectares at the beginning of the 20th century to about 3,5 millions hectares in 1949 (Burger, 1975). However, the problem remained apparent on the O&M and management of irrigation systems. Despite the underlying O&M problems, these development efforts had been contributing lessons that could be implemented to improve the subsequent infrastructural development. Thus, parallel with the subsequent development, the government continuously implementing experiment and trial efforts, particularly on policy instrument, and improvement of institutional arrangement. Further to this large scale irrigation expansion, the government also continuously paid special attention on community based developed irrigation systems.

In response to the successful physical development of the First Generation, the Second Generation of Water Resources Development was emerged to continue to implementation of more extensive development endeavours. This was initiated by the development of large reservoirs in Citarum River, started in the 1950’s, followed by several major infrastructural development in Brantas River, started in the 1960’s. The major activities conducted by the second generation for water resources development and management are listed in Table 2 below.
As stated above, it is quite obvious that since the First Generation, it has been experienced that water resources development and to some extend management were based on centralistic approach, and less effort to capacity development for local authorities. Other obvious impacts are the rapid escalation of development costs, with continuously less and less allocation for O&M and management of water resources infrastructures. This matter had been triggered by the rapid escalation of development budget, while the routine budget is remained constant.
Table 2. The Second Generation Water Resources Development (1950-2000)

	Year
	Government Policy
	Triggering Factor
	Characteristic

	(1)
	(2)
	(3)
	(4)

	1974


	Enactment of Law No. 11/1974, about Water Resources Development
	· Technology on Green Revolution

· The Country’s Program on Rice Self supporting 
	· Centralistic Development and Management approach

· Low Construction Quality

· Shorter Rehabilitation Cycle

· Expansion of project based WUA’s establishment 

	1987
	Irrigation Sector Policy:

-    Strengthening the Capacity of WUA’s

· Trial on Management Transfer of Small Scale Irrigation Schemes

· Efficient Operation and Maintenance
	· Significant increase of development budget 

· Decrease Allocation of Routine Government Budget.
	Much Effort of the Government Officials Were Concentrated on Physical Infrastructural Development, and less on O&M efforts. 

	1999/2001
	Irrigation Management Transfer to WUA’s 
	· Severe Economic Crisis
	Increase of Power Competition Amongst the Government Authorities

· Dominated by the power of Centralistic Bureaucracy

	2004
	Enactment of Low No 7/2004 about Water Resources
	· Influence of International Politics

· Effort to Recover the Bureaucracy Demand.
	· Increasing Demands on Clear Interagency Roles and Responsibilities amongst stakeholders  

	Source: Translated with some modifications from Effendi Pasandaran, 2008 (P. 303)


Considering the continuously apparent constraints of low capacity on conducting operation and management of water resources and irrigation infrastructures, since 1984 effort have been initiated to strengthen the capacity development of the developed irrigation infrastructures. This was conducted through the support of the World Bank under the Sector Adjustment Loan, Capacity Development for O&M as well as management of Irrigation and water resources infrastructures. 

Toward Sustainable Integrated Water Resources Management: The enactment of Water Resources Law No. 7/2004 on March 18, 2004, has brought about a new expectation on the possibility to fully implement the sustainable Integrated Water Resources Management, as the major approach prescribed by the law on water resources development and management on integrated basis. However, the development of Water Resources Law No.7/2004 has been suffered from pro and contra, which were once put into the constitutional court for Judicial Review of the newly enacted water law by a number of non government organizations (NGO’s). The main issue that was agued by the NGO’s was concerning  the fear of “privatization” and water resources management by applying “water right system” or licensing right system for water utilization. However, after a sound substantial consideration and on the legal aspects, the Constitutional Court eventually decided to turn down the claim of the NGO’s. 

The remaining problem that have been encountering so far, is the actual implementation of the law started with the development of all the related regulatory instruments for conducting integrated coordination as well as role sharing amongst the government agencies and stakeholders involved in water resources development and management. The immediate prescription of law No. 7/2004 concerning integrated coordination mechanism is the establishment of Water Resources National Council, which will develop all the policy issues on integrated water resources development and management on: (1) Water conservation, including protection, preservation, water quality management, pollution control; (2) Water Resources Utilization including, water use management, water resources allocation, water utilization, water resources development, and water resources exertion; (3) Management of the Destructive Force of Water, including protective action, repressive actions, and rehabilitative actions; (4) Water Resources Information System including management information system of hydrology, management information system on hydrometeorology, and management information system on hydrogeology. These activities are on the way to be implemented by the National Water Resources Council. Other Water Resources Council at the Provinces, Regencies, for Integrated Basin are being scrutinized, and will be developed and implemented, parallel with the related institutional arrangement according to the actual condition.

Future Perspective of Institutional Arrangement toward IWRM: Taking into consideration of the long history of water resources institutional arrangement in Indonesia, it gives indication of the future perspectives and direction of the need to scrutinize and adjust the shift of paradigm of institutional arrangement toward integrated water resources management. For this purpose, there are at least four paradigm shifts that must be taken into consideration. First: The spectrum of the old institutional arrangement on water resources has only been focussed on part of the integrated water resources management which is irrigation development and management. From now on, the water resources management must consider the entire spectrum of water resources utilization, by involving all the related stakeholders in the decision making of the overall process. These include integrated scrutiny on environmental ecosystem of the “blue” and “green” as well as groundwater management. Second: The old paradigm on the water resources management which was considered for commodity production should be shifted to the use of water for all sectors – agriculture, domestic and industries, as well for maintaining the environmentally friendly ecosystem – for maintaining the harmony amongst ecosystem services, regulatory services, cultural services and support service systems, and not mainly consider the production system. Third: The sectoral approach paradigm for water resources management has to be shifted to multifunctional use of water resources as the main approach in resources management. The multi-fuctional roles, must addressed the resources function that essential for economic development, and to encourage the implementation of social justice, that could enhance sustainable development of water resources. For this purpose, a multi-stakeholder on has to consider not only on water resources problems, but more than that the forum must accommodate the entire concerns related to water. Fourth:  The old centralistic and/or “command and control” paradigm as well as the focus on the control government bureaucracy to be shifted to new paradigm with special scrutiny on management flexibility, transparency, involving integrative participation of all of the social capitals.
In spite of the already existing efforts for capacity development of bureaucracy as well as empowerment of community involvement coupled with policy instrument and political commitment that had been gradually developed since the beginning of water resources development and management, it is apparent that all of the underlying institutional set up are yet still far from capable to adopt as well as implement the new policy on Institutional Arrangement toward IWRM. With the continuously existed threat on the destruction of existing system on water resources development and management, it becomes more and more obvious that the institutional setup must be implemented parallel with infrastructural development effort by new generation (the Third Generation). These efforts are exceptionally important, because if these are not consistently undertaken, it will bring about not only ecological disaster, but also physical disaster.   
CLOSING REMARKS
Development and management of water resources in Indonesia has been conducted for a fairly long time since the ancient Kingdoms of Mulawarman at the 5th Century AD followed by the flourishing era during the Buddhist and Hindu Era of the 7th to 9th Century AD. However, the introduction of water resources technology was only started in the middle of the 18th century through the implementation of the Dutch Colonial Government Policy. The follow up institutional arrangement was only started several decades later parallel with irrigation aspect of water resources, which were conducted on experimental basis by virtue of trial-and-error approach. 
The development process of water resources development and management and the subsequent institutional arrangement was undertaken gradually through four phases: First, accumulations of the long terms of community experiences for more than thousand years started with the development of rain-fed agriculture, followed by water resources technology of water diversion from rivers; Second, coexistence between community based development and management and the government based approaches, which was taken place for over one century (from 1848 till 1970s); Third, full government based implementation on O&M of Water resources infrastructures; Fourth, reformation of water resources and irrigation development and management following decentralization and government autonomy. Parallel with the irrigation transfer policy, the government also starting to scrutinize the policy on water resources development and management. 
Followed by about five decade’s studies, there existed a strong political commitment for implementing the policy, with the emergence of the First Generation for development of public irrigation at the large scale 1850-1950. The expansion of public irrigation under the First Generation was also supported by the fast development of technology within the middle of 19th century to enable the development of water resources infrastructures at the large scale. In response to the successful physical development of the First Generation, the Second Generation was emerged to continue to more extensive development efforts. This was initiated by the development of large reservoirs in Citarum River, started in the 1950’s, followed by several major infrastructural development in Brantas River, started in the 1960’s.
Today, Indonesia is now entering the Third Generation of the development process, which are becoming more complex, because it requires a comprehensive insight on development and management, which are not only required to integrate the water resources management but also urged to integrate the use of water for all sectors – agriculture, domestic and industries, as well for maintaining the environmentally friendly ecosystem – for maintaining the harmony amongst ecosystem services, regulatory services, cultural services and other support service systems. 
One of challenges that should be anticipated is the urgency to escape from the old paradigm, then move toward new paradigm of integrated water resources development, involving all development sectors, community and stakeholders in all the decision making process of WRDM on integrated basis. Being the case, experience indicated that institutional setting must be carried out parallel with the entire process of infrastructural development of Water Resources Management, including the provision of all the required government regulations, and regulatory instruments for the appropriate institutional arrangement as well as implementation of IWRDM.     
---------
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