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SUMMARY SECTOR ASSESSMENT: AGRICULTURE, NATURAL RESOURCES, AND 
RURAL DEVELOPMENT (IRRIGATION)1 

 
A. Sector Performance, Problems, and Opportunities   
 
1. Agriculture provides income for a significant share of Indonesian households and 
remains crucial for poverty reduction.2 With its fertile soils, Indonesia is an important producer of 
rice, coffee, rubber, cacao, and spices. Smallholder farmers focus on rice, soybean, corn, fruit, 
and vegetables. Despite increasing food crop production, food security is still a concern and an 
important national priority. Self-sufficiency in rice—Indonesia’s most important cereal crop—has 
been particularly difficult to sustain since 2008. Indonesia’s poor, who spend about two-thirds of 
their income on food, are particularly hard-hit by food price volatility.3 Since most rice is 
produced in irrigated areas, irrigation management is important to food security. The average 
yield of irrigated rice could reach 10 tons per hectare (ha) per year in performing irrigation 
schemes, while the average yield is about 3 tons/ha per year in rain-fed schemes. Surface 
irrigation is spread across about 48,000 irrigation systems covering 7.2 million ha. The 
expanding economy needs increasing amounts of water for food and energy production, and 
industrial processes. Yet environmental changes are already influencing the water cycle, 
causing uneven distribution of water supply.4 Increasingly, widespread water shortages mean 
that Indonesia will rely more on irrigation and efficient water use in agriculture.5  
 
2. Problem analysis. The main problems in the irrigation subsector are unreliable irrigation 
water supply and inadequate agricultural services. The Ministry of Public Works and Housing 
(MPWH) estimates that only 55% of the nation’s irrigation system is fully functional, limiting 
yields and cropping intensity, and resulting in low productivity, the unsustainability of agriculture, 
and an inability to diversify to high-value crops. This negatively affects farmers’ income and 
well-being; and prevents the national targets of enhanced food security and improved rural 
incomes from being met.  
 
3. Inefficient infrastructure. Many irrigation schemes need urgent rehabilitation or 
upgrading.6 Deterioration of irrigation infrastructure arises from poor maintenance and changing 
conditions not anticipated during design. Without reliable discharge measurement, the operation 
of water control gates leads to over-irrigation in the head reaches of canals, and to water 
shortages in the tail reaches. Periodic water shortages and growing competition for water 
require the improvement of irrigation infrastructure and management to ensure a responsive, 
demand-oriented, and cost-effective irrigation service.  
 
4. Reduced predictability in water delivery. Climate change projections indicate that 
water shortages are expected to become more frequent and intense. The probability of a 
harmful delay in monsoon rains could more than double in some of the most important rice-

                                                
1  The detailed assessment is in Detailed Agriculture, Natural Resources and Rural Development Sector Assessment 

(accessible from the list of linked documents in Appendix 2). 
2 Agriculture accounted for 14.0% of Indonesia’s gross domestic product in 2016, with an estimated 39 million 

population working in the sector. ADB. 2016. Key Indicators for Asia and the Pacific 2016. Manila. 
3 Indonesia has a hunger level classified serious on the Global Hunger Index 2015. International Food Policy 

Research Institute. http://ghi.ifpri.org/countries/IDN/ (accessed 10 October 2016). 
4 United Nations Food and Agricultural Organization. 2012. Water Report 37. Rome: United Nations Food and 

Agricultural Organization. 
5  In 2015, severe drought affected more than 111,000 ha of farmland. 
6  In 2014, about 33% of the 2,650,708 ha of irrigation system managed by the MPWH were in poor condition, while 

53% of the 1,105,475 ha under the province authority and 59% of the 3,663,175 ha under the district authority were 
also degraded. MPWH. 2014. Irrigation Systems Rapid Assessment. Jakarta. 
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growing regions in Indonesia. Water accounting would help assess the potential water supply of 
irrigation systems and optimize design accordingly. Water efficiency should be mainstreamed 
into the design of irrigation systems to reduce vulnerability to climate change.  
 
5. Sector budget allocations. The central government overall budget for irrigation has 
increased steadily since 2011.7 Subnational governments have also benefited from an 
increased contribution from funds transfer from the central government through Specific 
Allocation Funds (DAK) for the improvement of irrigation systems, from $21.94 million in 2013 to 
$354.24 million in 2016.8 However, budget for maintenance is still inadequate, resulting in 
under-functioning infrastructure and lost production. Institutions and instruments need 
strengthening to ensure sufficient budget for routine operation and maintenance (O&M).  
 
6. Inadequate operation and maintenance planning and asset management. Irrigation 
O&M budgets are still arbitrarily based on a flat rate per ha, or an overall lump sum. For 
effective planning of O&M, a sound irrigation asset management registry is needed. Toward this 
end, and to support needs-based budgeting (NBB) for O&M, the Directorate General of Water 
Resources (DGWR), MPWH developed an irrigation asset management information system 
(IAMIS). However, the IAMIS has shortcomings. Manual data collection and entry processes 
constrain the updating of the IAMIS.9 Newer technologies are required: (i) a web-based 
geospatial interface for the IAMIS to facilitate data management; (ii) use of tablets to replace 
paper forms for field verification; and (iii) use of aerial survey and software for automatic 
interpretation to ensure systematic and quality inventory of assets.  
 
7. Budgets not reflecting operation and maintenance requirements. The 
ineffectiveness of the IAMIS hinders accurate O&M budgeting. The existing irrigated agriculture 
management plan (IAMP) aggregated at district level (RP2I)10 and corresponding budgets are 
not systematically incorporated into development planning and budgeting processes, so they 
are not ensured of sustainable annual funding. Not every district has an RP2I. The irrigation 
commissions—responsible for preparing and operationalizing the RP2I—are not all established 
and/or operationalized.11 These bottlenecks hamper the development of NBB. To ensure 
adequate allocation for O&M, functioning irrigation commissions must be able to prepare NBB. 
 
8. Inadequate farmer involvement. The participation of farmers in water management 
and the planning and monitoring of O&M is still inadequate. Water users associations (WUAs) 
have yet to realize their potential. Many WUAs are not registered as legal entities, do not 
function properly, and have limited capacity in irrigation management. In many cases, 
participatory irrigation management (PIM) principles have not been properly explained.  
 
9. Poor integration. With water resources becoming more scarce and growing demand for 
agriculture commodities other than rice, integrated planning between irrigation and agriculture is 
increasingly important. However, this has not materialized at scheme level. Evolving conditions, 

                                                
7  From 2011 to 2015, the overall budget for operation and maintenance (O&M) of irrigation schemes managed by the 

MPWH represented in average 44% of overall investment, with an O&M budget in 2015 that is 3.36 times the 
budget in 2011.  

8 The DAK is channeled through the Ministry of Finance to subnational governments. The DGWR verifies the 
technical soundness of proposals submitted by subnational water resources agencies (WRAs). 

9 The DGWR estimates that the current IAMIS capture assets for only 20% of the national irrigation scheme area, or 
6.7% of the total irrigated area.  

10 RP2I stands for rencana pengembangan dan pengelolaan irigasi. 
11 Irrigation commissions comprise local government WRAs and WUA representatives as members and are 

established at district and provincial levels to assist the heads of districts/governors to formulate policies in 
maintaining and upgrading irrigation systems, including cropping plans, and water-use rights.    
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such as market demand, land use change, and farming practices are usually not considered in 
planning for irrigation. Improving irrigation requires clear profiling at scheme level to capture 
technical, institutional, socioeconomic, and agriculture specificities. This should lead to the 
development of IAMPs that lay out the requirements for O&M, water allocation, infrastructure, 
and agriculture development —providing a solid basis for participation of beneficiaries. 
 
10. Outdated guidelines and weak institutional capacity. While the regulations and 
processes for PIM, asset management, and NBB are well defined, their implementation 
guidelines need updating. For example, detailed engineering design guidelines do not address 
climate variability. Updated guidelines are needed for the application of modern approaches and 
technologies. The subnational water resources agencies (WRAs) lack capacity. National 
policies and guidelines are inadequately disseminated to subnational WRAs. Capacity and 
knowledge barriers hamper effective planning, integration with agriculture development, and 
program implementation. Addressing these issues requires raising awareness of current 
regulations and capacity building to improve implementation. 
 
11. Inadequate access to agricultural support services. Poor cultivation techniques and 
poor soil and water management reduce productivity. Planting delays cause operational water 
losses. Intensive cropping patterns lead to significant soil deterioration. Government extension 
services to help farmers address such problems are not tailored to meet specific demands. 
Farmers have limited access to finance for agricultural inputs and infrastructure. Value chains 
are constrained by lack of infrastructure, equipment, and facilities. Farmers are usually unaware 
of storage methods and appropriate production technologies.12 Farmers lack access to 
information about prices, costs, and margins; and are not included in market decisions.  
 
B. Sector Strategy    
 
12. National plans and strategies. Water and food security are priorities in the 
government’s Long-Term National Development Plan, 2005–202513 and National Medium-Term 
Development Plan, 2015–2019.14 To meet its national targets, Indonesia’s irrigation 
improvement program (IIP) calls for PIM, asset management systems, NBB, strengthening of 
WUAs and WRAs, and the rehabilitation and modernization of 3.2 million ha of irrigation 
systems.15 Implementing the IIP will cost an estimated $9.94  billion from 2015 to 2025.   
  
13. Regulatory reforms. In 2006, the government introduced several reforms to improve 
water delivery and O&M services by applying PIM and establishing WUAs and irrigation 
commissions.16 In 2010, the DGWR established a directorate dedicated to O&M for water 
resources. Asset management and NBB processes have also been introduced to address the 
long-term sustainability of the systems. In 2015, the MPWH institutionalized those reforms and 
refined asset management processes to ensure that all parts of the new or rehabilitated irrigated 
schemes are well maintained. Overall, the regulatory framework for irrigated agriculture is 
robust. However, implementation remains weak. As part of its effort to improve accountability 
and the quality of service delivery, the MPWH established an e-monitoring system in 2006 that 
tracks expenditures, contracts, and physical achievements for nationally funded programs. 
Similarly, an e-monitoring system was introduced in 2012 to track local government 

                                                
12 Inefficient supply chains cause 40%–50% loss or spoilage of fresh produce before it reaches the market. 
13 Government of Indonesia. 2005. Long-term Development Plan: RPJPN 2005-2025. Jakarta. 
14 Government of Indonesia. 2015. Medium-term Development Plan: RPJMN 2015-2019. Jakarta. 
15 Government of Indonesia. Ministry of Public Works and Housing. 2011. 2015–2025 strategy for irrigation: 

Kebijakan Irigasi Tahun 2015–2025. Jakarta. 
16 ADB. 2014. Completion Report: Participatory Irrigation Sector Project. Manila (Loans 2064/2065-INO). 
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expenditures for infrastructure financed under the DAK.17   
 
14. Poverty and social dimensions. The primary beneficiaries of the program are local 
farming communities, including women, landowners, and agricultural workers. The program 
involves farmer groups and WUAs in the construction, rehabilitation, O&M, and management of 
irrigation schemes—improving participation and decision making by women and local 
communities. The program will also help smallholder farmers gain better access to irrigation 
water and supporting services, leading to improved and more stable incomes for women and 
men from farm and off-farm activities generated by multiplier effects on the local economy. 
 
C. ADB Sector Experience and Assistance 
 
15. The Asian Development Bank (ADB) has long been a partner of the government in the 
development of agriculture, natural resources, and the environment.18 ADB is supporting the 
introduction of innovative technical solutions and the enhancement of several processes: 
(i) upgrading the IAMIS to a web-based geospatial interface to facilitate data management; (ii) 
using aerial surveys to reduce costs and improve the quality of the irrigation asset registry; (iii) 
preparing water accounting using satellite technology; (iv) pilot testing water productivity 
measurement; and (v) updating the detailed engineering design and other guidelines. 
 
16. Lessons learned. From the Participatory Irrigation Sector Project (footnote 16), the 
following key lessons were learned: (i) institutional coordination was essential to deliver 
outcomes; (ii) the involvement of WUAs in the irrigation commissions helped improve irrigation 
water distribution, cropping patterns, and O&M planning and implementation; (iii) the 
introduction of PIM has been transformative; (iv) the RP2I is an effective planning mechanism; 
and (v) the complementarity with agricultural development contributed to the high economic 
returns. The performance evaluation of the project made the following recommendations: (i) 
sustainability should be maintained by improving coordination and using the RP2I, (ii) NBB 
should continue to be closely monitored to ensure sufficient funds for O&M, (iii) the project 
approach should be expanded nationally, and (iv) the IAMIS should be improved. 19  
 
17. Alignment with ADB’s strategies and plans. The program is aligned with (i) ADB’s 
country partnership strategy 2016–2019;20 (ii) ADB’s Water Operational Plan, 2011–2020, and 
(iii) ADB’s Operational Plan for Agriculture and Natural Resources, 2015–2020.21,22 It is included 
in ADB’s country operations business plan, 2017–2019 for Indonesia. 
 
18. Program partners. ADB and the International Fund for Agricultural Development (IFAD) 
jointly designed the results-based lending program. IFAD will provide parallel financing to the 
Ministry of Agriculture for improved delivery of agricultural services to maximize the benefits 
brought by irrigation improvements. The Government of the Netherlands is also a key partner 
for the sector through its Joint Cooperation Program, 2016–2020, which is supporting water 
accounting.   

                                                
17  Through its Local Government and Decentralization Project, the World Bank is supporting improvement of 

subnational governments’ accountability and reporting of the DAK for basic infrastructure, including irrigation.  
18 ADB has provided loans and grants of well over $4 billion, together with technical assistance, since 1969. Water 

resources, including irrigation and river basin management, has been the major recipient (41.3%). 
19 ADB. 2016. Performance Evaluation Report: Participatory Irrigation Sector Project in Indonesia. Manila.  
20 ADB. 2016. Country Partnership Strategy, 2016–2019: Towards a Higher, More Inclusive and Sustainable Growth 

Path. Manila. 
21 ADB. 2011. Water Operational Plan, 2011–2020. Manila. 
22 ADB. 2015. Operational Plan for Agriculture and Natural Resources, 2015–2020. Manila. 
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Problem Tree 
National socioeconomic targets of improved food security, rural incomes, and livelihoods are not met. 

           
Low productivity and unsustainability of irrigated agriculture 

           
Unreliable irrigation water supply and agriculture services to support  

increased rice productivity and high-value crops 

           
               

Weak institutional capacity 
for irrigated agriculturea 
 

 Inadequate 
management and 
operation and 
maintenance of 
irrigation schemesa 

 Inefficient irrigation 
system infrastructure 
and drainage; high 
water lossesa 

 Inadequate access by 
farmers to agricultural 
support servicesb 

           
Irrigation planning and 
budgeting not yet 
internalized in the long-term, 
five-year, and annual 
development plans 

Lack of capacity at 
subnational levels in 
particular for overall water 
management within and 
among systems at the sub-
basin level 

Fragmented M&E systems 
between agencies at 
national and subnational 
levels 

Monitoring and predictability 
of financing for irrigation 
sector is fragmented 

Lack of integrated planning 
and program implementation 
among relevant government 
agencies 

No standard for training of 
irrigation field facilitator  

 

Lack of irrigation 
infrastructure 
maintenance  

Weak O&M planning 
and asset 
management 

Lack of farmer 
involvement for 
irrigation management 
and O&M planning and 
implementation 

Limited capacity of 
water users 
associations 

Deficient irrigation 
asset management 
system 

Poor planning, control 
options, and 
management for water 
distribution in irrigation 
systems 

Poor integration 
between infrastructure 
and agriculture at 
scheme level 

Systems have 
deteriorated from 
original design state  

Systems have original 
design shortcomings  

Reduced predictability 
of water delivery  

Schemes have 
inadequate control and 
water discharge 
measurement facilities  

Lack of demand 
responsiveness in 
design of many 
systems (design aimed 
at growing rice, with 
limited water control) 

Vulnerability to climate 
change 

Guidelines for 
engineering design 
need updating to 
incorporate water 
efficiency and climate 
change aspects 

 

Inadequate agricultural 
production and market 
access  

Weak collective farmer 
initiatives  

Low level of production, 
soil, and water 
management  

Lack/timing of supply of 
subsidized inputs 
(seeds, fertilizers, pest 
control) 

Insufficient investments 
in post-harvest activities  

Limited access to credit 
for investment in 
agriculture inputs and 
other investment  

Limited access to grants 
for investment in 
agriculture infrastructure 

Under-capacity of 
government extension 
services 

Under-utilization of 
supply chain extension 
services 

Inadequate price and 
market information 

M&E = monitoring and evaluation, O&M = operation and maintenance. 
a Areas covered by Asian Development Bank investment. 
b  Area covered by International Fund for Agricultural Development investment. 
Source: Asian Development Bank. 

 


