
Emergency Assistance for Rehabilitation and Reconstruction (RRP INO 52316-001) 

SUMMARY ASSESSMENT OF DAMAGE AND NEEDS 
 

A.  The Disasters 
 
1. On 28 September 2018, a 7.4-magnitude earthquake struck Central Sulawesi Province in 
Indonesia. The epicenter was 61 kilometers (km) north of Palu. The earthquake was preceded by 
several foreshocks—the largest of which had a magnitude of 6.1—and followed by at least 170 
aftershocks ranging in magnitude from 2.9 to 6.3. The earthquake triggered a series of cascading 
events: (i) a near-field tsunami, which struck parts of the coasts in the city of Palu and the districts 
of Sigi, Donggala, and Parigu Moutong; (ii) landslides; and (iii) major liquefaction.1 An initial 
assessment indicated that 430 hectares (ha) of land were affected by liquefaction.2 A total of 
2,081 people died, 1,309 were missing, 4,438 injured, and more than 200,000 displaced, half of 
which are women.3 Roads, bridges, and electricity and communication lines were damaged; 
66,451 houses were partially damaged across the city of Palu and the districts of Sigi, Donggala, 
and Parigi Moutong; and 1,784 houses were totally destroyed in Palu due to the liquefaction.4 
The cascading disasters constrained access for humanitarian relief and resulted in widespread 
damage to assets and losses to the local economy. 
 
B.  Government Response 
 
2. Indonesia has a strong regulatory and institutional framework for disaster risk 
management, including emergency response. The law Concerning Disaster Management (No. 24 
of 2007) provides the foundation for such a framework. In line with the wider decentralization 
approach being followed by the country, the responsibility for disaster risk management is shared 
across different levels of government—from national to local.  
 
3. On 1 October 2018, the government requested the international community to provide 
humanitarian support to meet the six urgent needs in the affected area in Central Sulawesi: (i) 
emergency rescue equipment, (ii) water purification, (iii) sanitation equipment, (iv) electricity 
generators, (v) medical assistance, and (vi) environmental management. The National Disaster 
Mitigation Agency (BNPB) coordinated with relevant line agencies and development partners to 
undertake emergency relief and response.  
 
4. As stipulated by the disaster management law, the provincial secretary in Central Sulawesi 
with support from national government led the post-disaster needs assessment and action 
planning for rehabilitation and reconstruction. The action plan for the rehabilitation and 
reconstruction of Central Sulawesi has been finalized.  
 
5. Recognizing the need to relocate settlements from the liquefaction-prone areas, the 
government developed the Master Plan for Recovery and Reconstruction for Central Sulawesi 
(the Master Plan).5 The National Development Planning Ministry (BAPPENAS) led this process 

                                                      
1  Liquefaction is a process whereby sand and silt that are saturated with water lose strength and acts as a fluid when 

shaken by an earthquake. Source: United States Geological Survey. 
2 ASEAN Coordinating Centre for Humanitarian Assistance on Disaster Management (AHA Centre). 2018. Situation 

Update No. 9. Jakarta.  
3  AHA Centre. 2018. Situation Update No.15. Jakarta. 
4 Presentation of the Central Sulawesi Governor during Public Consultation in Palu, 22 January 2019. 
5 National Development Planning Ministry (BAPPENAS). 2018. Pemulihan dan Pembangunan Kembali Wilayah 

Pascabencana Provinsi Sulawesi Tengah (Recovery and Reconstruction of the Central Sulawesi Province Post-
Disaster Area). Jakarta. 
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in coordination with line agencies—including the Ministry of Public Works and Housing, the 
Ministry of Agrarian Affairs and Spatial Planning, and the Ministry of Energy and Mineral 
Resources—and with development partners. The government issued the Master Plan in 
December 2018, based on robust understanding of damage assessment and disaster risk. It 
includes sections on (i) urban development, (ii) infrastructure reconstruction, (iii) social and 
economic recovery, (iv) financing and partnerships, and (v) governance and institutional capacity. 
 
C.  International and Nongovernment Assistance  
 
6. Development partners, including Australia, the European Union, Japan, New Zealand, 
Republic of Korea, Spain, United Kingdom, and the United States, have been supporting the 
emergency response process by providing financial and in-kind contributions in the form of goods 
and services. The European Union has activated its emergency Copernicus satellite mapping 
service to help Indonesian authorities assess the damage and monitor the situation. The 
Government of Japan has provided a team of experts to help Indonesian geologists undertake 
assessments, understand the geological conditions of the area, and provide recommendations 
on resilient reconstruction. The Japan International Cooperation Agency (JICA) and the Asian 
Development Bank (ADB) provided technical support to BAPPENAS in drafting the Master Plan. 
On 8 October 2018, ADB approved an emergency grant of $3 million from the Asia Pacific 
Disaster Response Fund to support humanitarian response. On 20 November 2018, ADB 
approved a quick disbursing loan of $500 million to support the immediate and near-term 
requirements for recovery and rehabilitation.6 The Government of Australia has committed 
$10.25 million to help the Government of Indonesia and humanitarian partners respond to the 
needs of communities impacted by the earthquake and tsunami. The Government of the United 
States has provided $6.7 million for multisector emergency response including support for 
(i) emergency shelter for internally displaced persons; (ii) camp coordination and management; 
(iii) immediate access to safe water, sanitation, and hygiene; and (iv) economic recovery of 
affected population. The World Bank has provided a $5 million technical assistance grant to 
ensure that the recovery and reconstruction is robust and community-led and offered financial 
support of up to $1 billion for relief and reconstruction.  
 
D.  Damage and Loss Assessment 
 
7. Damages and losses. BNPB identified severe damage to housing, infrastructure, and 
livelihoods. Government estimates show that the damage and losses from the Central Sulawesi 
disasters reached Rp24.11 trillion ($1.70 billion equivalent); the heaviest damage was to housing, 
water supply systems, irrigation facilities, roads, bridges, airport, and ports. Table 1 summarizes 
the damage, losses, and needs.7 The damage in most sectors is higher than the losses, 
highlighting the physical destruction of assets as well as the need for rehabilitation and 
reconstruction. 
 
 
 
 
 
                                                      
6  ADB. 2018. Emergency Assistance for Recovery and Rehabilitation from Recent Disasters (EARRD). Manila.  
7  Damage is the replacement costs of physical assets and infrastructure totally or partially destructed in the affected 

areas; losses are changes in economic flows arising from the disaster which continue until the achievement of full 
recovery and reconstruction; and needs is the amount of finance required to reconstruct the damaged infrastructure 
and physical assets to higher standards of resilience. European Union. 2014. Post-Disaster Needs Assessments. 
Brussels.  
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Table 1: Damage, Losses and Needs (Central Sulawesi, 2018) 
(Rp million) 

Sector            Damage  Losses Total Needs 
Settlements       7,162,479 1,659,407 8,821,886 7,621,751 
Infrastructure    5,399,822 1,194,287 6,594,108 18,386,649 
Social       1,972,702       84,572 2,057,274   4,848,030 
Economic       4,354,117 1,900,059 6,254,175   3,860,825 
Cross-cutting          361,845      17,840 379,685    1,514,258 
Total     19,250,965 4,856,165 24,107,128 36,231,513 

Sources: Government of Indonesia, National Disaster Mitigation Agency 
(BNPB); and United Nations Development Programme. 

 
8. Human settlements and related infrastructure. The housing sector suffered the 
heaviest damage and losses. A total of 66,451 houses were partially damaged or destroyed 
across Palu City, Donggala, Sigi, and Parigi Moutong districts. About 1,784 houses were buried 
by liquefaction. 
 
9. The disasters also significantly affected the education sector. About 184,876 students and 
13,229 teachers were affected by the disasters. A total of 1,509 educational institutions were 
damaged, of which 318—including 161 primary schools—were severely damaged. The damage 
to the education institutions resulted in losses, including disruption in the academic calendar 
because of school closures and arrangements for temporary schools. The psychosocial needs of 
the affected students and teachers also have to be addressed. The State Islamic University (IAIN) 
and the public university (Tadulako University) in Palu were severely damaged.  

 
10. A total of 67 health centers and 17 hospitals were damaged. Service delivery and the 
response to expected outbreak of diseases, such as dengue and malaria were further hampered 
by shortages in health professionals, medical equipment, and supplies.  

 
11. About 100 km of the water supply system was damaged, resulting in increased 
dependence on ground water sources that could be contaminated by the corpses of victims buried 
in liquefaction sites. Many septic tanks have collapsed. While the small septage treatment plant 
in Palu is functioning, there are not enough collection trucks available.  
 
12. Water resources infrastructure. About 42 km of the Palu-Sigi-Donggala (PASIGALA) 
raw water transmission system was damaged, compromising water supply to all three centers. 
The Gumbasa irrigation system, supplying a command area of 8,180 ha, was destroyed, leaving 
5,000 farmers without access to irrigation for the 2019 planting season. The headworks, including 
the intake and conveyance canal, were also damaged. The farmers lost their 2018 harvest, and 
harvests for the next two seasons are compromised, with an estimated yield loss of 48,000 tons 
per harvest.  
 
13. The river and the drainage system were filled with sediment. The riverbanks cracked 
and/or collapsed, and drainage systems were severely damaged in some areas, exposing 30,000 
households to risks of flooding. Severe landslides occurred in the upper river basin that supplies 
water to Palu. The landslides generated a large volume of sediment which clogged the riverways. 
The risk of localized landslides remains. Coastal protection structures were damaged with many 
parapet walls affected across the bay, exposing more than 30,000 households to tidal floods.  
 
14. Transport infrastructure. The disasters caused major damage to road and allied 
structures. Around 100 km of roads were partially or totally damaged by landslides and pavement 
failures with wide cracking, sinking, and sliding. One bridge collapsed and ten others suffered 
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major to minor damage. The coastal road which serves as the main transport link connecting the 
port to the settlements was severely damaged. The three ports in Palu—Pantoloan, Wani, and 
Donggala—were severely affected with damage to wharfs, cranes, passenger terminals, storage, 
port office, and approach bridges. The airport in Palu was also damaged. Table 2 summarizes 
the damage in different sectors.  

 
Table 2: Damage Summary  

Sectors/Output Unit Damage 

Schools no. 1,509 
Severely damaged classrooms no. 1,451 
Health centers no. 67 
Hospitals no. 17 
Water supply system km 100 
Houses no. 68,451 
Irrigation canals km 95 
Raw water transmission pipes km 42 
River works km 16 
Coastal protection km 20 
Roads km 100 
Bridges no. 11 
Ports no. 3 
Airport no. 1 

   km = kilometer, no. = number. 
                                      Source: Government of Indonesia. 
 
15. Livelihood losses. Assessments by the Fishery Service in Central Sulawesi show total 
loss of more than $2 million to infrastructure such as boats, fishing gear, landing sites, aquaculture 
ponds, and salt ponds, mostly in Donggala and Palu districts. In Sigi district, the impact was 
primarily in aquaculture with 270.5 ha of ponds damaged and an estimated loss of $165,000 of 
ready-to-harvest fish and shrimp. The International Labour Organization estimates that 94,500 
workers were displaced, of whom more than one third are women and 15.3% are youth. More 
than half of the displaced workers were vulnerable before the disasters as own-account workers 
or contributing family workers. More than 40% were based in agriculture.8 
 
16. Gender impacts. The impact of the disasters is particularly acute for women and girls. 
The International Organization for Migration estimated that more than half of the internally 
displaced people in Central Sulawesi are women. Of the 1.4 million people affected, more than 
350,000 are women of reproductive age at increased risk of sexual and gender-based violence; 
and 45,300 were pregnant during the time of the disaster. Following the disaster, the burden of 
work on women and the time spent on household and caring responsibilities are likely to have 
increased. If women are involved in leading the recovery and reconstruction, they can become 
important agents of change.  
 
17. Macroeconomic impacts. The gross regional domestic product for Central Sulawesi is 
expected to fall by 4.5% and the economy is not likely to recover to pre-disaster levels until 2021. 
Capital stock is expected to contract by 9%. ADB’s estimates suggest a potential negative impact 
on the national growth rate as high as 0.1% of gross regional domestic product for 2019, 
representing losses of Rp16.2 trillion ($1.1 billion equivalent).  
 

                                                      
8  Humanitarian Country Team. 2018. Situation Report #8. Jakarta. 
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18. Poverty impacts. In March 2018, before the disasters, the percentage of the population 
living below the poverty line was 14.01% in Central Sulawesi—high compared with the national 
average of 9.82%.9 The poverty gap, which measures how far an individual falls below the poverty 
line, is also substantially larger in Central Sulawesi than the national average. This is driven partly 
by the large share of population that live in rural areas in Central Sulawesi. The large gap suggests 
that the poor are likely to be pushed much deeper into poverty because of the disasters, are more 
vulnerable to ongoing risks, and will take much longer to recover from the events. ADB’s initial 
estimates implied an increase in the poverty incidence from 14.0% before to 16.6% after the 
disasters.  

 
19. Rehabilitation and reconstruction. The government has decided to relocate settlements 
from liquefaction-prone areas and has tentatively identified three relocation sites with an area of 
about 1,000 ha. The government’s Master Plan provides more details on the relocation sites. The 
complex situation for displaced families will require flexible, temporary, and longer-term solutions 
and assistance adapted to the specific needs of different situations and communities. Families 
unable to return to their land or villages because of safety concerns may opt for relocation. As 
most will stay close to their destroyed or damaged homes in temporary shelters, or with host 
families, they will require continued on-site assistance and recovery and reconstruction support. 
Emergency employment schemes will also be required to assist and restore people’s lives and 
livelihood. Equally critical is the restoration of core governance functions in the local authorities, 
which is required to allow affected communities take the lead in defining their future through 
recovery efforts (footnote 4).  
 
20. Build back better. To ensure sustainable and resilient post-disaster rehabilitation and 
reconstruction, the national disaster management law calls for adopting the principles of “build 
back better” during the recovery process. Such an approach addresses the root causes of disaster 
risk through the reconstruction process. In this case, a critical aspect of “build back better” has 
been to undertake a risk-sensitive spatial planning both in the selection of new relocation sites 
and for site planning at the relocation sites. Considerations of geophysical (e.g., earthquake, 
tsunami, landslides, liquefaction) and climate-related (e.g., floods and landslides) hazards have 
been factored into the spatial planning process. Hazard considerations should be factored in the 
planning, design, implementation, and operation and maintenance processes of critical 
infrastructure. Recognizing the high disaster risk of the area, the reconstruction process should 
also prioritize hard and soft investments, such as sea walls, slope stabilization, and early warning 
systems, that would be critical to strengthen resilience of the area to future disasters. Adopting 
people-centered approaches that involve the affected communities in analyzing, identifying, and 
prioritizing their needs will be essential for sustainability. 
 
E. Summary and Recommendations 
 
21. Implementing such complex rehabilitation and reconstruction processes will be a 
challenge for the government, particularly in the provinces, and will stretch financial and human 
resources. Thus, it will be vital to ensure the government has early commitments from its 
development partners such as ADB to support the rehabilitation and reconstruction process. The 
proposed support by ADB—an emergency assistance project loan to rehabilitate and reconstruct 
critical infrastructure related to human settlements, water resources, and transport—will be crucial 
to ensure the affected population has quicker access to essential services. Moreover, such 
infrastructure must be reconstructed to higher standards of resilience and with inclusive 
                                                      
9 Statistics Indonesia. 2017. Executive Summary: Consumption and Expenditure of Population of Indonesia—

September 2017 SUSENAS. Jakarta.  
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accessibility features that address the needs of women, children, the elderly, and people with 
disabilities. A faster and integrated response to the government in supporting the rehabilitation 
and reconstruction of essential infrastructure is in line with the objectives of ADB’s Strategy 2030 
and will contribute directly to its operational priorities on poverty reduction, gender equality, 
climate and disaster resilience, making cities livable, and promoting rural development and food 
security.10 

                                                      
10  ADB. 2018. Strategy 2030: Achieving a Prosperous, Inclusive, Resilient and Sustainable Asia Pacific. Manila. 

https://www.adb.org/documents/strategy-2030-prosperous-inclusive-resilient-sustainable-asia-pacific

