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IMPROVING EMERGENCY RESPONSE OF JAKARTA 
    
1. Abstract 
  
Floods are the most commonly occurring natural disasters in Asia. Recent studies on the global 
flood risks revealed many regions in Asia as being most at risk in terms of potential damages and 
affected population. One of the Asian countries most impacted by flooding is Indonesia, 
particularly its capital city Jakarta.  
 
Jakarta has a history of severe flooding and studies found that the frequency of floods has 
increased in recent years. Besides floods that occur regularly in relation to the yearly monsoon 
rainfall or sudden flash floods as a result of torrential rains, floods may also occur as rare events 
due to unusual combinations of rainfall and soil conditions, poor drainage or drainage congestion 
due to high river or sea levels, embankment failure or riverbank erosion.  
  
In view of this recurring natural hazard, the scope of this report will focus on the study, policy 
evaluation, and recommendation on Jakarta’s emergency response, particularly in flood 
management. Our proposal will focus on the process and procedures for emergency response 
coordination.  
 
In the course of our research, a call for better inter-agency coordination and deeper community 
involvement in the city’s emergency response efforts were brought up repeatedly by different 
stakeholder groups. This proposal will look at developing an effective governance structure and 
coordination framework, while surveying the existing framework and offering recommendations 
for improvement.  The project will not cover the overarching effects of climate change nor will 
evaluate its impacts on Jakarta.    
   
  
1.Introduction 
 
Located on the northwest coast of the island of Java in the Indonesian archipelago in Southeast 
Asia, is the economic, Jakarta is the political and cultural capital of Indonesia. The population in 
Jakarta city is about 10 million, and is considered wealthy relative to neighbouring provinces and 
other islands. According to a World Bank report, the city's GDP per capita is more than four times 
the national average (The World Bank, 2009).   
 
The city's landscape is characterised by skyscrapers concentrated in the central business district, 
while the rest of Jakarta generally comprises low-lying, densely populated neighbourhoods which 
are highly diverse in terms of income levels and uses. Many of these neighbourhoods are home 
to varied informal economic activities.  
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Jakarta's rapid growth and urbanization brought about consistent in-migration of people into the 
city. This gave rise to constant demand for housing even as costs escalated. The booming real 
estate market however, excluded the poor as affordable housing for lower and middle-income 
remain inadequate.  
 
 
2. Policy Objective 
    
During our research, we interviewed officials from Jakarta’s Regional Disaster Management 
Agency (Badan Penanggulangan Bencana Daerah - BPBD), non-government organizations 
(NGOs) such as the PetaBencana.id and 100 Resilient Cities (100RC) offices, as well as, subject 
matter experts and academics.  
 
Our team observed a recurring theme across the conversations: a call for closer and more 
efficient cross-agency coordination in Jakarta's emergency response efforts. 
 
Thus, our policy objective aims to improve coordination across agencies involved in Jakarta's 
emergency response and early warning system. We hope that the community is further involved 
and empowered to contribute towards improving Jakarta's emergency response efforts.    
  
To achieve this, the following outcomes are proposed:   
  

a. Develop an Information Technology (IT) system integrated with an existing mobile 
platform to receive and disseminate information between government agencies and 
community 

  
Through the integrated IT system, we aim to generate and disseminate information more 
efficiently on early warning of disasters, increase disaster awareness and action by improving 
communication, and provide data for government to identify information and operational gaps. 
  

b. Strengthen the current emergency response framework    
  
Jakarta has a structured emergency response framework in place. However, there is still room 
for strengthening the current framework to: 

• Facilitate more coordinated, effective, and timely emergency responses at the local 
government and community levels in Jakarta 

• Enable better oversight of emergency deliverables under respective agencies' purview 
through improvement in the number of “calls-for-help” cases during disaster    

• Operationalize resource-sharing opportunities in disaster management  

• Promote community empowerment among residents, private sector, and NGO 
involvement through increase in number of “grassroots” initiatives in disaster 
management  
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3. Policy Problem 
 
Floods are the most commonly occurring natural disasters in Asia. Recent studies on the global 
flood risks revealed many regions in Asia as being most at risk in terms of potential damages and 
affected population (Hirabayashi, et al., 2013) (Ward, et al., 2011a) (Ward, et al., 2011b) . One of 
the Asian countries most impacted by flooding is Indonesia, particularly its capital city Jakarta. 
Over the last 15 years, Jakarta has suffered three major floods in 2002, 2007 and 2013 (Budiyono, 
et al., 2015). 
 
Despite significant strides towards implementing an array of flood mitigation measures, parts of 
Jakarta remain vulnerable to flooding in terms of loss of human lives, disruption to livelihood, 
disease outbreak, economic damages, as well as, social disorder. 
 
A key policy problem is integration of emergency responses of government, NGO, community, 
and individual efforts towards mitigating disaster impact on the population. Hence, our proposal 
will focus on three areas where challenges and opportunities exists:   

• Fostering more effective inter-agency emergency coordination during disasters  

• Enhancing disaster survivability of individuals using emergency shelters   

• Improving community involvement in disaster management through training at the 
village level  

 
This proposal will focus primarily on Jakarta BPBD's capacity and its partnerships with relevant 
stakeholders.  
 
Figure 1 shows the DPSIR (Driving Forces, Pressures, States, Impacts and Responses) framework, 
which is an overview of the factors and dynamics contributing to flood disaster in Jakarta. 
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Figure 1: The DPSIR Framework for Flood Problem in Jakarta 
(Source: "Integrated Flood Management Model Engaging Stakeholder to Overcome Institutional Problems in 
Jakarta"; http://lib.itenas.ac.id/kti/wp-content/uploads/2013/06/D01-E-Akmalah-Integrated.pdf) 

 
 
4. Methodology  
 
There are three main methodologies used to develop the proposed policy recommendations. To 
garner insights and views from professionals, the writers of this report interviewed subject 
matter experts from academia and NGOs, as well as, Indonesian government officials. The writers 
also prepared semi-structured questionnaires developed from sector relevant literature. 
Meeting discussions centered on interviewees’ expert experiences.   
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Among expert sources, the writers met HE H Muhammad Jusuf Kalla (Vice President of 
Indonesia), officials from the Jakarta Governor's office, Jakarta's Smart Cities control group and 
Jakarta BPBD. Discussions were conducted with Dr. Peter Letitre (Deltares), Ms Christina Leigh 
Geros (Design Research Strategist, PetaBencana.id), and officers from 100RC (Singapore Office). 
Consultations were made with Professor Vinod Thomas who is the Director-General of 
Independent Evaluation at the Asian Development Bank (ADB) and Visiting Professor at Lee Kuan 
Yew School of Public Policy (LKYSPP), Professor Michael Douglass, Professor Robert James 
Wasson, Dr Olivia Jensen and Dr Mulya Amri from LKYSPP. 

For a better understanding of the situation on the ground, the team visited the field site in 
Jakarta, including the residential area beside the sea wall, the pump house of Jakarta and the 
Reservoir Pluit.  

Literature reviews were conducted of relevant reports, policy papers, and websites to garner an 
understanding of the issue, policy considerations, and existing practices. 

 
5.  Background / Status Quo 
 
Jakarta is more than 40% below the sea level, making it prone to flooding. Intersected by 13 
natural rivers and over 1,400 kilometers of man-made waterways (The World Bank, 2009), 
Jakarta's flood-prone situation is further aggravated by land subsidence. Subsidence is caused by 
over-extraction of underground water by large multi-use developments such as apartments, 
malls, offices, and small residential communities due to inadequate piped water supply.  This 
leads to persistent sinking in parts of Jakarta at an alarming rate of 25 centimeters per year 
(Sherwell, 2016).  
  
Construction of infrastructure and buildings exerts more compact pressure on the ground. This 
prevents water from being replenished into the ground due to “concretization” of Jakarta, 
aggravating the running-off of rainwater (Sherwell, 2016). 
 
Use of concrete seawalls has been common in mitigating floods and currently the preferred 
policy. However, after the 2007 floods, concrete seawalls have proven to be susceptible to 
accelerated “wear and tear” (cracks and leaks) and deterioration.  
 
Unabated subsidence, unsustainable urban development, higher frequent flooding, and rising 
sea level has prioritized flooding as a top policy disaster management issue (Sherwell, 2016).  
 
Jakarta is also prone to high-rise building fires due to ineffective enforcement of existing urban 
development regulation, sparking higher frequency of high-rise building fires. The 2015 Wisma 
Kosgoro fire in central Jakarta revealed that one-quarter of 568 buildings in the area lacked 
proper fire prevention measures. The event highlighted the need to improve “alert and response” 
coordination of the fire department and other agencies (The Jakarta Post, 2015).  
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5.3 Current Emergency Response Framework  
 
After the 2004 Indian Ocean earthquake and tsunami, the Indonesian government 
institutionalized disaster management. Through legislation, it ratified Act. Nº 24 (2007) aimed at 
disaster relief.  
 
Subsequently, the government issued Presidential Decree Number 8 (2008), establishing the 
National Agency for Disaster Management (Badan Nasional Penanggulangan Bencana - BNPB), 
mandated to coordinate with central government institutions on the national level and regional 
BPBDs on the provincial level. 
 
At the provincial level, each BPBD serves as the coordinating body working with local government 
agencies and communities during a disaster, such as providing assistance and relief. 
 
5.3.1 Current Emergency Response Network – Jakarta BPBD 
 
For Jakarta, government emergency response is spearheaded by Jakarta BPBD, which 
coordinates stakeholders and serves as “command control” during a disaster.  
   
Jakarta BPBD's mandate is to facilitate and coordinate all emergency response efforts, "up and 
down" the government sub-divisions - from the Governor down to the local village leaders who 
coordinate village level stakeholders and resources. BPBD also serves as the focal point for 
various NGOs and community groups.     
 
BPBD’s emergency response network involves the Governor, Regency, Sub-district, Village Chief 
level (Kelurahan or simply lurah, a government position), and neighbor volunteer “sociality” 
(after 3 months they receive a payment). Trainings on the neighbor level are conducted through 
meetings. BPBD serves as the nexus between government and civil society (community, NGOs) 
in overall disaster management.  
 
On the community level, a village develops a contingency plan with BPBD assistance for disaster 
preparedness. Contingency planning is done by villages that are prone to flooding (“flood 
villages”). BPBD assesses the village’s needs in terms of the "individual citizen" at time of flood 
(i.e. individual survivability), which is a village’s "citizen per capita". Villages decide how to direct 
such "basic needs" resources in accordance with the contingency plan for disaster management. 
This plan also accounts for village level stakeholder involvement while BPBD coordinates 
resources to fill in “basic needs” gaps.    
 
On the village level, BPBD serves as an intermediator (e.g. interfacing with disaster agencies in 
the impacted area). BPBD intakes and processes village reporting of disasters. QLUE serves as a 
channel where village citizens can file a report. If village administrators cannot respond to a filed 
report, the report will be transferred to BPBD, which will coordinate with other agencies to 
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respond. More information on the stakeholder roles and current information systems can be 
found in Annex A.   
 
5.4 Impact of Flooding on Jakarta 
 
Jakarta has a history of severe flooding in 2002, 1989, 1984, 1977, 1976, 1876, 1654 and 1621. 
Looking at the flooding years, it is observed that the frequency of floods has increased in recent 
years. The value of damage caused by floods is also higher and more severe. Rapid population 
and economic growth have led to changes in land use which affect flood disasters in terms of 
asset value and number of people potentially affected by floods (Budiyono, et al., 2015).  
 
Most recent flood happened in Jakarta was in 2015, 2013 and 2007. On February 2015, flood 
occurred in 93 areas with up to 80 cm in depth. The water level in rivers reached alert III status 
reaching 820 cm at some water gates (The Jakarta Post 2015). The flood in 2013 caused the death 
of at least 20 people with over 33,500 people left homeless (Rumana, 2016).    
 
In the formal estimates and documentation issued by the National Development Planning Agency 
(Bappenas), the consolidated flood damages incurred by the 2002 and 2007 floods amounted to 
USD 2.4 billion in direct losses and USD 1.88 billion in indirect losses (Budiyono, et al., 2015). 
During the flood in 2007, more than one third of the city was flooded resulting in 50 deaths and 
over 300,000 displaced from their homes (The Guardian 2016).  Flood damages rose from USD 
890 million in 2007 to USD 1,284 million in 2013 (Renald et al., 2016). 
 

 
 

Table 1: Comparison of Jakarta flood damage during 2002 and 2007 flood 

(Source: Bappenas 2007)   
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6. Jakarta's Emergency Response Efforts 
 
In the last 15-20 years, the increase in human-induced (anthropogenic) natural disasters in 
Jakarta, such as flooding, has enabled a certain level of “benchmark improvement” in areas of 
gathering of statistical data, emergence of innovative online tools, and civil society engagement.   
 
Interviews with different stakeholder groups on the other hand, revealed the following areas for 
improvement: public administrative coordination, limitations of the current disaster 
management information system, disruption of essential services and low public awareness 
about individual responsibility in emergency response.   
 
6.1 Areas That Jakarta Has Done Well  
 
Jakarta has made good progress in areas of emergency response and management. An important 
factor enabling such progress is attributable to the high rate of mobile penetration and digital-
savviness of Jakarta residents.  This has enabled the use of Big Data, online portals, connecting 
updates early warning for public dissemination, incorporating disaster preparedness education 
in schools. 
 
6.1.1 Big Data   
 
Since 2011, Jakarta has made good progress in promoting open government data in its public 
policy and social development. In 2014, public administrators for the city of Jakarta started 
opening up over 50 data-sets in “machine readable format” (OpenGov, 2014). This has enabled 
public administrators of Jakarta to broaden the scope of their open data initiative foster public 
participation such as youth and private/public engagement, along with emergency response to 
certain disasters such as flooding (Open Government Partnership, 2014).   
 
6.1.2 Upgrading of Peta-Jakarta to Peta-Bencana  
 
In an interview with BPBD Jakarta, the team understood that the real-time information portal 
Peta-Jakarta has recently been upgraded to an enhanced system called Peta-Bencana which 
covers the wider geographic area of metropolitan Jakarta, Jabodetabek. This means the real-time 
geospatial information system (GIS) portal is now expanded beyond Jakarta to cover Bogor, 
Depok, Tangerang and Bekas. It is hoped that in future, the portal can be further expanded to the 
national scale to cover Surabaya and Sulawesi as well. 
 
In recent years, the Jakarta government has implemented the first stage of an early warning 
system that monitors “risk indicators” that agencies can use towards emergency response 
towards certain disasters, such as flooding.    
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6.1.3 A Structured Early-Warning System  
 
Jakarta currently has in place a well-structured early warning and monitoring system for floods. 
The sensors installed on floodgates at the upstream of the river will be triggered when the water 
level rises above a specified height. Thereafter, the officials on-site will be activated to verify the 
water level and the sensors will provide real-time updates at 5 to 10 minute intervals. According 
to BPBD, from the time the early warning system is triggered, residents in Jakarta city have about 
9 hours of reaction time before the flood arrives at their doors.   
   
6.1.4 Public education on emergency response during floods  
 
In recent years, BPBD has made good progress in raising public awareness about the community's 
role in information-sharing as part of Jakarta's emergency response initiative. One key channel is 
through public education in over 5,000 schools in Jakarta. The students in Jakarta were identified 
as a key information agent in the city's public outreach efforts on emergency response.  
 
6.2 Areas For Improvement  
 
6.2.1 Inter-agency coordination  
 
Jakarta has made good progress in data integration and creation of various information platforms 
for different phases of emergency response - before, during, and after an emergency. However, 
the lack of a common platform for seamless data integration and information presents 
operational and efficiency challenges.    
 
Government agencies involved in Jakarta's emergency response efforts are communicating flood 
information with citizens on different operating platforms. Currently, inter-agency 
communication during flood emergency have been mainly between BPBD and different agencies. 
However, coordination between different agencies is limited to informing what needs to be done 
by social support agencies (e.g. paramedics, police, fire department). There is low information-
sharing in follow-ups and feedback for recovery efforts.  At present, monitoring and reporting of 
the recovery activities taking place at disaster site is done manually by BPBD officer or volunteer. 
 
6.2.2 Limitations of current Disaster Information Management System (DIMS)  
 
Currently, alerts from early warning sensors are manually captured into DIMS and then 
disseminated to the public through the Peta-Bencana system after manual verification. As 
different agencies could be sending out updates and information on their respective platforms, 
the public could be receiving outdated or conflicting messages from different channels, causing 
public confusion.   
 
While automated early warning sensors are located upstream of the river, no sensor at the mid- 
and downstream and border of Jakarta city exist. Current DIMS relies on village volunteers to 
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provide updates on progress of flood into the city. Verification of these updates falls upon 40 
BPBD officials who are located on-site in each village. After verification, data is then entered into 
and disseminated from DIMS manually.   
 
Although BPBD has a disaster response information system for flood in DIMS, there isn't a single 
concerted emergency response system for three other major disasters - typhoon, earthquake 
and wild fire. The emergency response information system for fire is currently managed by the 
Fire Department.  
  
The current system also does not allow for feedback. Instead of going straight to BPBD directly, 
public complaints are often misdirected to other channels such as the Governor's office, 
newspaper and social media.   
 
6.2.3 Continuity of Essential Services  
 
During disasters, provision of essential services (e.g. medical and electricity) are often disrupted. 
This pose a hindrance to emergency response capability and life-saving efforts. Back-up facilities 
should be in place for emergency services while essential medicines and basic needs (e.g. food, 
water, and batteries) be prepared and available for distribution once an alert is received.    
 
6.2.4 Low Public Awareness on Individual Emergency Response  
 
Individual knowledge and awareness (“citizen per capita”) on emergency preparedness, during 
emergency, and post-emergency rehabilitation is low. Public education on emergency 
preparation, response, and recovery could be promoted through information-sharing and 
educational broadcast via online and offline platforms. Emergency preparedness information 
could include disaster warnings, shelter locations, and a citizen’s “checklist” of basic needs.  
 
Although Indonesia and some of its Javanese provinces have set up flood management 
committees for regular stakeholder consultation, getting information to affected village 
communities during a disaster remains a challenge. Traditional gauges combined with radio 
usage remains a more effective means of community alerts during flood.   
 
Many countries such as United Kingdom (UK), Argentina, and China are working on improving 
the monitoring networks and models to enhance flood forecast performance. Indonesia lacks a 
standardized database for tracking flood damage to relate it to causal-effect studies and to better 
assess required measures. On information management – as a post-disaster measure, the UK has 
taken the initiative of creating a "one-stop shop" for flood victims.  
  
 
7. Analysis of Other Countries/Regions 
   
Many countries face a variety of flood problems and different capacities to manage these 
problems. Flood damage is most pronounced in urban areas with high densities of people, assets, 



Page 11 of 26 

GSP Group 1 

Policy Proposal 
 

and weak infrastructure. Most countries expect flood problems to increase in the future, due to 
factors such as population growth, watershed degradation, and climate change (Alphen & 
Lodder, 2006). 
 
Due to major floods in the last decade, countries such as Indonesia, Bangladesh, Japan, China, 
USA and Netherlands revised their policies on the "Room for Rivers" principle for flood 
management. In addition to mitigation and structural measures, more focus is placed on non-
structural measures such as spatial planning and flood-proof building. The combination of 
measures depends on the type of flood, land use, and availability of funds.  
 

  
 
Table 1: Structural and non-structural measures in the context of integrated flood management   

 
While countries differ considerably in their legislation for flood management, similarities exist in 
their organisational structure. Flood management authority is usually divided between a policy-
development organisation (e.g. ministry) and one or more operational organizations for 
implementation, maintenance, and day-to-day management. Such structure requires 
coordination and cooperation among all agencies at every phase of disaster planning 
management (Alphen, Lodder, 2006).  
   
Please see Annex C for information on flood management in Ponorogo, Indonesia and Bangkok, 
Thailand.  
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8. Policy Considerations 
  
This section considers the Dynamic Baseline on future impact of floods on Jakarta in geographic, 
social and economic terms, if no measures are taken. Under “Policy Alternatives”, three policy 
options are proposed to address the issue of improving emergency response. 
  
8.1 Dynamic Baseline   
  
Indonesia is one of the Asian countries that is most impacted by flooding.  Every year, floods 
occur in its capital city Jakarta. In the last 15 years, Jakarta has suffered three major floods (i.e. 
2002, 2007, and 2013) inundating up to 40% of the city. Under current conditions, it is found that 
Jakarta's annual expected damage due to river flooding amount to approximately USD 321 
million per year (Budiyono, et al., 2015).   
  
Climate change is expected to exacerbate the severity of flood problems in Jakarta (Nurmaulia, 
et al., 2010). Most climate studies in Southeast Asia suggest that extreme rainfall events may 
increase in severity and flood frequency in this century, which may lead to increased extreme 
river discharges. There is growing recognition amongst practitioners and researchers that due to 
Jakarta’s ongoing and large physical, and socio-economic changes, it will become increasingly 
expensive to defend against floods (Budiyono, et al., 2015).  
  
According to a research paper on the Jakarta Flood Hazard Mapping Framework, it was concluded 
that with the juxtaposition of the high sea tides and subsidence rate, up to 4 million people and 
approximately 25% of Jakarta will be affected by inundation from the sea within next 15 years if 
no measures are taken. The research also found that Jakarta’s flood cycle reaches a peak in 18.6 
years (Brinkman & Hartman, 2009). 
  
Over the next 18.6 years, northern Jakarta is conservatively estimated to continue subsiding at 
least 50 cm. By 2025, maximum spring tide could rise at least 80-100 cm above the current sea 
defence (Brinkman & Hartman, 2009). The National Council on Climate Change (DNPI) predict 
that half of Jakarta will be underwater by 2030 (The Jakarta Post, 2013), while the Asian 
Development Bank (ADB) forecast that up to 1,500 Indonesian islands will be wiped off the map 
by 2050 if nothing more is done (Nazeer, 2014). 
 
In addition, the effects from land subsidence will be considerable. Drainage problems will plague 
large parts of Jakarta, and more and bigger pumps will be required. Groundwater will become 
more saline, which in turn cause problems for the large number of households that depend on 
groundwater for daily water supply (Brinkman & Hartman, 2009).  
  
In a study on the exposure of people and assets to coastal flooding in 136 port cities worldwide, 
Jakarta will rank in 20th place by 2070, with a four-fold increase from 2010 in terms of exposed 
population (Hanson, et al., 2011). In another report, Jakarta was projected to be the 11th ranked 
city worldwide by 2050 in terms of annual expected loss, considering socio-economic change, 
land subsidence, sea-level rise, and adaptation to maintain flood probability (Hallegatte, et al., 
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2013). A simulated test on potential impacts of future sea-level rise and land subsidence on the 
exposure to flooding in northern Jakarta, found that economic exposure to flooding may increase 
by a factor of 4–5 between 2010 and 2100, predominantly because of land subsidence (Ward, et 
al., 2011a) (Ward, et al., 2011b). 
  
8.2 Policy Alternatives    
  
This section reviews three policy alternatives that we are proposing to improve emergency 
response. They were developed assessing the practices in other countries, discussions with 
emergency response professionals in Jakarta, and academics. The policies will be evaluated for 
cost of effectiveness, implementation feasibility, and ease of monitoring.    
  
The three proposed policy alternatives are:  

A    Enhance disaster shelters with back-up facilities to ensure continuity of essential services  
B. Empower the community through training on emergency response  
C. Develop a centralized app-based IT system to enhance coordination efforts in emergency 

response across government agencies and with community   
  
(a) Enhance disaster shelters with back-up facilities to ensure continuity of essential services   
  
During disaster, the provision of essential services and supplies can be disrupted and unevenly 
distributed. Essential services and supplies need to be sustained and remain accessible to 
citizens. Hence, one of the critical functions of the emergency response is to ensure continuity of 
essential services such as public health services, provision of clean water, electricity, and basic 
needs.  
 
Currently, infrastructure that are commonly used as emergency shelters include religious venues 
(e.g. mosques and churches), schools, and community centers.  
 
Contrary to general perception about the low utilization of emergency shelters, Peta-Bencana 
shared that one reason why affected citizens generally do not relocate to emergency shelters 
during floods was not due to fear of looting, but because the affected residents have accepted 
floods as a way of life. They have adapted their lives around these "inconveniences" from 
flooding, and do not see a need to relocate to emergency shelters whenever a flood occurs.  
  
This option proposes the provision of basic items, improvement of the community centre as 
transitional shelter, and provide safety and comfort to affected residents. The policy includes 
preparing the community with physical structures, equipment, and materials needed to support 
emergency response. 
  
The importance of these facilities is because they are the one of the first places to be mobilised 
when an emergency occurred. Besides the provision of essential items such as hygienic supplies, 
water and medicine, emergency shelters will also provide electricity, mobile clinics and rescue 
boats.  
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The need to maintain communication is essential to both the affected community and the 
authorities. Therefore, back-up generator should be provided for in each emergency shelter to 
ensure constant power flow, not only for communication devices but also for all essential 
electronic equipment.  
  
Also, we propose that the emergency shelter be equipped with a “mobile clinic”. Medical and 
health services must remain accessible to emergency victims and the sick. Management of health 
care for flood victims will decrease the stress of other hospitals or clinics. In the event of 
emergencies, medical crews may not be able to reach the victims quickly. Therefore, the 
arrangement of the “mobile clinic” is vital. 
  
Taking reference from the Ponorogo case study, it is also suggested that the emergency shelters 
also provide rescue boats to be used to evacuate victims. Training on the use of rescue boats 
should also be provided so that any adult, such as volunteers of the community, will be able to 
use them in a case of an emergency. The advantage of having the rescue boats in place for a self-
rescue option is because when a flood takes place, the rescue services are inundated with 
emergency calls. Therefore, with the rescue boats, community volunteers can support the 
agencies and be mobilised to rescue those stranded in the flood. 
 
(b) Empower the community through training  
  
This is an “emergency preparedness” policy option. The objective is to deliver activities that 
establish a “state of readiness” to respond to risky events that could disrupt the community.  
Assisting the community in better understanding the various actions that can increase or 
decrease risk exposure leads to greater community participation.   
  
Empowering people will foster a sense of “neighbourhood engagement” amongst residents and 
the public. Through building resilience to contend with different disasters, empowering the 
community will lower residents’ risks to harm.    
 
"Training of Trainers" (TOT) approach to community level stakeholders is an effective way to 
foster citizenry empowerment. Trainings could include community-based flood management, 
such as first aid treatment. Community-level stakeholders, like NGOS, can provide trainings in 
schools and community venues. BPBD is already conducting school level awareness campaigns, 
TOT adds a component that strengthens current efforts and further empowers grassroots efforts 
to foster citizenry resilient participation.   
  
TOT can cultivate citizenry survival awareness in emergency response, such as "do's and don'ts" 
in surviving through a flood. An empowered citizenry can garner nuanced information, keeping 
local officials in tune with communities and identify disruptions such as electricity loss and direct 
first responders to people who need critical help.  
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The challenges for this policy alternative may be the development of training materials and 
sustaining community engagement. The training contents should be understandable and easily 
readable with demonstration pictures by the community. Community mobilization should be 
conducted properly before training to muster community involvement during emergency. The 
advantages of this policy option are that grassroots communities are aware of how they have to 
respond in emergency situation. The community and NGOs' participation plays a big role in case 
of emergency, filling in the gaps where government has limited capacity. 
  
Training is a central part to community emergency preparedness. This option will provide 
guidance based on the “Eight fundamental principles of community emergency planning” (Lindell 
& Perry, 2008).  
  

• Develop strategies to manage opposition to the planning process.  

• Identify all hazards to which the community has exposure.  

• Integrate agencies related to emergency response with a clearly defined participation.  

• Accurate knowledge of the threat, hazards, human behaviour and support from 
government.   

• Recognize best action (emergency response) to a specific event.  

• Develop correct connection between emergency responses to disaster recovery.  

• Evaluation of the emergency response.  

• Acceptance of emergency planning as a dynamic process.  
  
(c) Develop a centralized app-based IT system 
  
Jakarta has made significant strides in harnessing the power of app-based tools and utilizing “Big Data” 
to align actionable information into operational efforts in emergency response management. This 
includes all phases of emergency response: preparedness, during an emergency, and post-disaster 
rehabilitation. In the last several years, Jakarta BPBD has rolled out sophisticated DIMS (created by 
Fujitsu) to coordinate and integrate data with efforts.  
 
There is an opportunity to further enhance the current use of a DIMS that expands beyond its existing 
functionality and includes the larger realm of app-based tools and other systems, such as Peta-Bencana, 
Jakarta Flood Information Platform, Jakarta open data, and Jakarta Smart City, just to name a few.  
 
This third policy option proposes to provide the same functionality and sophistication of the current 
DIMS, but to integrate the larger community of app-based tools and systems.  
 
A system will not only provide the coordination of actionable data between agencies, but also create 
channels of two-way information exchange between government, NGOs, and community-level 
stakeholders, including external actors, to receive actionable information related to emergency 
management. This approach adds the level of “grass-tops” coordination and grassroots interaction. 
Challenges to this proposed approach is sustaining a multifaceted policy that involves a sophisticated IT 
system, coordination, as well as, making information actionable for a diverse array of stakeholders.    
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The key benefits of the envisaged emergency response system include:   

• Provide disaster advisories, latest information on hazards and weather forecasts   

• Provide various channels for information dissemination such as mobile applications, SMS 
gateways and web portal  

• Provide seamless integration for information transfer between external applications and 
BPBD/ BNPB  

• Feedback and query module for communication with public  

• Information repository for decision making by government officials and public   

• Region specific weather advisory and early warning systems   

• Operational updates and lessons learned can help for future pre-planning efforts. Post-
operation analytics capabilities provide feedback as to what was done right and where 
planning and response efforts could improve, allowing agencies to be more consistent with 
their services.  

 
9. Evaluation Criteria 
 
The evaluation criteria will assess cost effectiveness in the following areas of the three policy 
alternatives: “Enhance emergency shelters” that will ensure continuity of essential services, 
“empower the community through training”, and development of a centralized app-based IT 
system. See “Annex D – Evaluation of Policy Alternatives” for more details.  
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Above is an analysis between the proposed policy of an IT integration system and two USAID 
programs (USAID: Shelter and Settlements Update: Fiscal Year 2016) that are similar to the policy 
alternatives regarding enhance shelters and training of the trainers (TOT) program.  
 
Per the cost effectiveness analysis table mentioned above, the proposed policy option is the most 
cost effective one because CE ratio is lesser than other two options and EC ratio is greater than 
the other two options. Therefore, it means it can save more lives in terms of money than the 
other 2 options.  
 
10. Recommendation (JERIS) 

  
Based on the evaluation of the policy alternatives, we propose to develop an IT system called 
JERIS (Jakarta Emergency Response Information System) which integrates the existing 
functionality and services offered by BPBD and various IT system currently operational such as 
Peta-Jakarta, Jakarta Flood Information Platform (http://banjir.jakarta.go.id/), Jakarta open data, 
Jakarta Smart City, etc.   
  
JERIS implementation is a complex and lengthy process that demands sustained commitment of 
financial and human resources and support from the top leadership of the government and 
political will. Hence, for successful implementation of JERIS it is very important to adequately 
define a clear model and roadmap so that the vision and focus of JERIS as envisaged are not lost 
and ignored during implementation.   
  
The Short-Term Model is based on a data exchange model wherein all the key systems related to 
emergency response and disaster management working in isolation exchanges data with a 
centralized data consolidation module.  
  
Thus, the centralized system would either pull the data from existing software applications/ 
mobile apps or data can be pushed periodically by each of the software applications. This data 
would be used to generate Management Information System (MIS) reports and to perform data 
analysis.    
    
JERIS is context specific and the implementation model varies greatly from country to country 
depending upon the administrative structure, division of roles and responsibilities in the 
management of disasters and emergencies. Therefore, the model for JERIS should be specific 
considering ground realities like exiting disaster management practices, IT systems and 
acceptability level of various functions by the stakeholders.    
   
As part of our recommendation, we present two models for JERIS, one of which may be adopted 
by BPBD. These models have been conceptualized based on our internal assessment of various 
functions, understanding of the present status of IT enablement in disaster management in 
Jakarta, best practices for implementing disaster management framework, and our discussion 
with the key stakeholders from BPBD and Peta-Bencana.       

http://banjir.jakarta.go.id/
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10.1 Program Champion  
 
Weak political will, poor coordination, and lack of available resources at all levels hamper the 
implementation of national policies on disaster management. Overcoming such obstacles 
requires the active participation of people in government, the private sector, NGOs, and local 
communities who are committed to reducing risks and providing an effective response to future 
disasters.  
 
The champion is a person who understands all the risks and nuances of disaster management 
and have internalized the knowledge of all the critical success factors associated with the process, 
people, technology and resources and who can orchestrate them during emergencies and 
address the basic objective of saving human lives. The champion is responsible for accountability 
and responsibility in the government during emergency situations, who have the right skill sets, 
knowledge, aptitude and leadership qualities, and can make decisions and coordinates with the 
people, government and external stakeholders.  
 
It is suggested that at least one officer of a senior rank is identified in addition to few key officers 
from national-level and regional-level agencies. The government should also consider advice 
from other expertise organizations such as World Bank and United Nations.  
  
In regards to developing the models, it is very important to clearly understand the responsibilities 
of stakeholders and what software applications are being used to carry out various functions. 
Details of the stakeholders has already been discussed in Annex A. The following table provides 
a snapshot of the functional relationship among stakeholders and software applications:   
   
10.2 Proposed JERIS Model for Short-Term (1 - 3 years)   
  
The Short-Term Model is based on a data exchange model wherein all the key systems related to 
emergency response and disaster management working in isolation exchanges data with a 
centralized data consolidation module.   
  
In this model, the centralized system will operate on a hub and spoke topology in which the 
consolidation module is at the center (the hub), and is interfaced with various software 
applications for data exchange. The centralized system will connect to the software applications 
through interface/ adapter layer. These data adapters will perform two-way communication for 
data exchange on a regular basis. The data adapters could be specific to an application or specific 
to a class of applications.  
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Broadly, the proposed Short Term Model for JERIS would have the following features:   

• Software applications managed by various agencies related with emergency response will 
be modified as part of the large scheme of activities to develop a centralized emergency 
response system   

• Summary/ detail transaction data from the existing software applications will be sent to 
the centralized system at regular interval or on real time basis   

• The centralized system will be developed to collate, consolidate and exchange 
information   

• The centralized system could also act as back-up data repository for independent 
applications like QLUE etc.    

 
The details of the functional architecture and the technology options for the short term model 
are provided in Annex G.  
 
The rationale for development of the short term model is: 
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10.3 Proposed JERIS Model for Long-Term (3 - 5 years)   
 
The model proposed for the long-term design is aimed at transforming the JERIS into a 
comprehensive integrated portal for all emergency response related activities. Existing IT 
applications will be completely integrated into the JERIS portal design which will be used by all 
the department users.   
 
In this design, data collection, processing, and dissemination will all take place through an 
integrated JERIS which will be used by all department users. Information from various sources 
will directly be delivered in to the JERIS. Various dissemination channels would be explored based 
on the needs and demands of JERIS users. The supporting mobile applications will also be 
developed which will allow users to access all the functionalities available on JERIS.   
 
As mentioned above, software applications managed by BPBD are proposed to be redeveloped/ 
modified to integrate specific functional areas, bring these functions under same technology 
platform, retain functional independence and access control.    
 
The schematic of the model is depicted below:   
   

  
 
Functional architecture of the JERIS as shown in the diagram above indicates five layers: 
presentation, interface, application, integration, and database. The various applications which 
are to be interfaced with JERIS will retain their functionalities and integrated into JERIS through 
the interface layer. The interface layer will enable transfer of relevant data between the external 
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application and JERIS. Data received from the various interfaced applications will be stored in 
JERIS transaction database. Details about the layers can be found in Annex G 
 
Rationale for redevelopment/modification of software application in the long-term model:   

 

 

10.5 Mobile App Integration   
 
Increasingly, operational processes are demanding that more information be shared through 
mobility solutions, thus can be accessed by a larger population who normally do not have access 
to JERIS. The mobile integration architecture is a process that ensures data or functions of JERIS 
portal can be made available on a mobile device in form of a messaging service or mobile 
applications. This is particularly important considering Indonesia’s high rate of mobile 
penetration. The integration architecture will incorporate the different systems managed by 
BPBD and other external agencies.  
   
10.6 Components of Mobile Integration Architecture   
 
This mobile integration will support G2G, G2C mobile applications, where they can be developed 
internally or externally, using different mobile development platforms such as Android, iOS or 
Windows, or as native, hybrid or web-based mobile applications. The architecture will be 
integrated with different enterprise systems managed by BPBD and its partners, and hosted on 
premise or in the cloud. Some of the services that are envisaged to be delivered through mobile 
application are mentioned in the table below can be found in Annex G 
 
11. Monitoring Framework  
  
It will be vital to align efforts in implementing the proposed policy with benchmarks that measure 
objectives, outputs, and outcomes within the short and long terms. Measurement of these 
benchmarks can serve as indicators of policy success, challenges, and opportunities for BPBD in 
rolling out the proposed policy. 
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• Short-term  
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• Long-term 
 
The number of people affected by the emergencies is reduced substantially by having more 
preparedness for disasters, responding in more organized way during and after disasters. People 
living in flood prone areas have more sense of security and people lives are saved during flooding. 
The unnecessary losses and damages by flood have been reduced as much as possible. The 
agencies are functioning well in their respective roles and responsibilities before, during and after 
disasters.     
 
 12. Risk Management Framework 
 
Risk management as a process can be described as the identification and mitigation of risks, 
which could cause a project to fail or achieve its objectives within time scale, cost or operational 
constraints.   
The framework for risk analysis includes identification, estimation, evaluation, planning, 
controlling and monitoring of risks at the:    

• Governance/ Management level,    

• Project Team level    

• End User level   
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The rationale for standardizing the risk analysis method is to provide added control to the project 
management unit in adopting a uniform process. This should reduce any misunderstanding and 
ensure that all the program teams operate in a unified manner.   
 
The standard procedure of managing project risk can be found in Annex F 
 
13. Financial Plan 
  
Based on our assessment of the existing software applications and discussion with the staff at 
BPBD, DKI Jakarta, an indicative cost for the software and mobile app requirements for 
operationalization of the envisaged JERIS as per the implementation model are illustrated in this 
section.  
 
It should be noted that the unit prices are tentative cost gathered by market intelligence and may 
not be the actual price that may be offered by the bidders during the procurement process.  
 
In the light of the above and based on the proposed model, technical and functional architecture 
for JERIS as per Short-Term Model defined in this report, the tentative budgetary investment for 
JERIS is given below:  
  
Based upon the cost components explained in the following sections, the total fund requirement 
for the rollout of AMIS would be as follows:   
 

  
The assumptions on the budget can be found in Annex I:  
 
The impact of natural disasters such as flooding, does not only affect the people lives, it also 
stresses economic situation of the nation. Regarding investment, like any other country, the 
Government places a special budget to face the costs of the consequences of national disaster. 
During 2012, the government of Indonesia, according to a report by the United Nations, had 
allocated 1% of national Gross Domestic Product (GDP) to disaster risk reduction (Give2Asia n.d.). 
GDP in Indonesia was worth USD 917,87 billion in 2012 (Trading Economics n.d.).  
 
During 2014, the budget for flood mitigation in Jakarta reached USD 655,000 (SGD 927,300), 
which will come from the National Disaster Fund. 2014-2015, the government has funds available 
amounting USD 6,1 million (The Wall Street Journal 2014).  
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Alternative funding sources 
 
To develop the long-term proposal and considering that it will require major amount of resources 
in terms of time, effort, and cost. We propose to the government to include the World Bank 
project "Jakarta Urgent Flood Mitigation Project" as a fund source option. This project includes a 
component for developing Jakarta Flood Information System.  The data collected through the 
Jakarta Flood Information System is proposed to be integrated with the Jakarta Emergency 
Response Information System (proposed) and hence the government of Jakarta could request an 
extension to the project and additional funds for developing the new system. 
 
The objective of World Bank project is to contribute to the upgrading of the process and 

preservation of significant sections of Jakarta’s flood management system, which will be 

developed through two components (Anon 2011): 

1.    Dredging and rehabilitation of selected key canals and retention basins. 

2.    Technical assistance for responsible agencies. 

The project aims mainly to support DKI Jakarta to begin addressing immediate flood management 

priorities and focus on supporting improvements in four key areas of dredging, environmental, 

social, and institutional practices demonstrating sustainable mechanisms could help to reinforce 

necessary operational, maintenance, institutional cooperation, and coordination arrangements. 

14. Conclusion  
 
Emergency Response in Jakarta is a complicated issue, especially since it entails dealing with the 
multiple agencies and stakeholders. However, the Jakarta government’s commitment to 
improve its disaster management and emergency response is evident from the considerable 
progress that has been made despite gaps in the capacity, issues in communication and 
coordination and closed contracts with the system vendors. One advantage that the city could 
leverage on to boost its emergency communications and response in times of crisis, is the high 
rate of mobile penetration among its population. 
 
The proposed recommendation for an integrated information system that provides a common 
platform for two-way communications between government agencies and the community 
would enable more effective inter-agency coordination and community empowerment, thereby 
boosting Jakarta’s emergency response capability. 


