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ABSTRACT This research investigates the integration of artificial intelligence (AI), flood risk management, political Flood Risk Management, dynamics, and entrepreneurship in enhancing resilient city management in Jakarta from 2013 to 2023. Jakarta faces Political Dynamics, significant  challenges  due  to  rapid  urbanization,  climate  change,  and  political  instability,  making  it  highly Entrepreneurship, susceptible to flooding. Over the past decade, the frequency and intensity of floods have escalated, affecting over 1.5

Resilient Societies, Jakarta,

million residents each year. Contributing factors include inadequate infrastructure, inconsistent public policies, and Urbanization, Climate limited resources. The study employs a mixed-methods approach, incorporating a comprehensive literature review and analysis of 50 relevant case studies. This analysis reveals trends in AI adoption, the impact of political dynamics, Change, Disaster and  the  role  of  entrepreneurship  in  flood  management.  Quantitative  data  establishes  correlations  between  AI Resilience.

adoption rates and flood management effectiveness, while qualitative insights explore the influence of political factors and entrepreneurial innovations. Findings indicate that AI has improved flood prediction accuracy by up to 30%, enabling faster responses. Additionally, entrepreneurial initiatives, such as app-based flood monitoring and community infrastructure projects, play a crucial role in resilience. However, political instability often hinders the implementation  of  these  solutions.  Ultimately,  the  research  emphasizes  the  need  for  collaboration  among  the government,  private  sector,  and  communities  to  strengthen  disaster  resilience,  highlighting  the  synergy  of technology, policy, and innovation in facing future challenges.

©  The Author(s) 2023

 

    1. INTRODUCTION 



Current State of Mathematics Education 

advancements,  several  challenges  persist.  The

integration  of  AI  in  education  often  faces

In  recent  years,  mathematics  education  in

resistance due to a lack of resources and expertise

Indonesia  has  been  undergoing  significant

among educators (Moulieswaran & Kumar, 2023;

changes  in  response  to  the  rapidly  evolving

Reiss,  2021;  Ziakis  &  Vlachopoulou,  2023).

educational landscape (Darmayanti, 2024; Zahroh

Additionally, there is a notable disparity in access

et  al.,  2023)  .  With  the  advent  of  technology  and to  quality  educational  materials,  particularly  in the increasing prevalence of artificial intelligence

rural

and

underprivileged

areas,

which

(AI), there is a growing emphasis on incorporating

exacerbates  existing  educational  inequalities

these  elements  into  the  curriculum  to  enhance

(Milligan, 2022; Z. Yu et al., 2022).

learning  outcomes.  However,  despite  these
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In  the  realm  of  education,  numerous  challenges Entrepreneurship in education faces its own set of arise from the integration of artificial intelligence

obstacles,  primarily  due  to  a  lack  of  support  for

(AI) (A. Sharma  & Shafiq,  2022;  Vaio,  2020).  The

innovative  initiatives  (Guo,  2024;  Manuel  et  al.,

high  cost  of  implementing  AI  technologies  is  a

2023).  Educational  institutions  often  struggle  to

significant barrier, often making it inaccessible for

collaborate  effectively  with  industry  partners,

many educational institutions (Cowie, 2023; Yin et

limiting  the  potential  for  entrepreneurial

al., 2020). Moreover, there is a pressing need for

ventures.  Additionally,  there  is  insufficient

comprehensive  teacher  training  programs  to

infrastructure  to  support  the  incubation  and

ensure educators can effectively utilize AI tools to

scaling  of  educational  innovations.  Without  a

enhance  learning  outcomes.  Without  adequate

supportive

ecosystem,

many

promising

support and resources, the potential benefits of AI

entrepreneurial ideas fail to materialize, leaving a

in education remain largely untapped (Hollander

gap  in  the  potential  to  transform  educational

et al., 2023; So et al., 2021).

practices (Belyaev & Belyaeva, 2021; Mahlknecht

et al., 2022) .

Flood risk management in Jakarta is fraught with

difficulties,  primarily  due  to  insufficient  funding

In  Jakarta,  the  challenges  of  integrating  modern

for necessary infrastructure improvements (Cotet

educational  tools  are  evident  across  various

et  al.,  2024;  Milusheva  et  al.,  2021).  Despite  the schools.

Many

institutions

grapple

with

increasing  frequency  and  severity  of  floods,

inadequate  facilities  and  outdated  technology

investment  in  robust  flood  management  systems

(Burton,  2022;  Metlapalli  et  al.,  2020),  making  it

remains  limited.  Additionally,  there  is  a  lack  of

difficult to incorporate advancements like AI into

public

awareness

regarding

disaster

the  curriculum.  This  technological  gap  is

preparedness,  hindering  community  resilience

particularly  pronounced  in  underfunded  schools,

(Tambo  et  al.,  2019;  Valinejad  et  al.,  2022).  This where resources are scarce, and teachers may lack lack of preparedness can exacerbate the impacts of

the necessary training to effectively use new tools

flooding,  leading  to  prolonged  disruptions  in

(Hamlin  et  al.,  2024;  Huber  et  al.,  2021).  The

educational activities and community life.

disparity in access to quality educational materials

and  technological  resources  further  widens  the

Political  dynamics  present  another  layer  of

gap  in  educational  outcomes  between  urban  and

complexity,  often  hindering  educational  reforms.

rural areas (astenholz, 2023), perpetuating cycles

Frequent  policy  changes  and  political  instability

of  inequality  and  limiting  opportunities  for

result in inconsistencies in educational strategies

students from less affluent backgrounds (Are et al.,

(Hallberg  et  al.,  2020;  Sivakumar  et  al.,  2023),

2024; Corser et al., 2022).

undermining  long-term  development  plans.  This

instability  can  lead  to  a  lack  of  continuity  in

Moreover,  the  frequent  and  severe  flooding  in

educational  initiatives,  making  it  difficult  to

Jakarta  presents  significant  disruptions  to

implement

sustainable

improvements.

educational  continuity.  Floods  often  lead  to

Furthermore,  political  tensions  can  divert

prolonged school closures (Kanungo & Jain, 2023),

attention  and  resources  away  from  critical

resulting  in  substantial  loss  of  instructional  time

educational

needs,

exacerbating

existing

and  affecting students'  academic progress.  These

challenges  (Ecker-Ehrhardt,  2023;  Vidgen  et  al.,

natural  disasters  not  only  damage  school

2022).

infrastructure  but  also  displace  students  and

educators, creating additional barriers to learning

Social challenges in education are closely linked to

(Breux  &  Boccio,  2019;  Malabarba  et  al.,  2022).

economic  disparities  and  access  to  resources

Compounding  these  issues  is  the  political

(Aranda, 2021; Ayaz et al., 2024). In Jakarta, there

instability  that  frequently  plagues  the  region,

is  a  significant  disparity  in  access  to  quality

leading to inconsistent educational policies and a

educational  materials,  particularly  in  rural  and

lack of long-term planning.

underprivileged areas. This gap is further widened

by  the  digital  divide,  where  students  in  less

Frequent  shifts  in  government  priorities  and

affluent  areas  have  limited  access  to  technology

educational  strategies  undermine  efforts  to

and  the  internet  (Gandolfi  et  al.,  2021;  Haidi  & implement  sustainable  improvements,  leaving Hamdan,  2023).  These  disparities  contribute  to

schools  ill-equipped  to  address  the  ongoing  and

unequal educational opportunities and outcomes,

emergent challenges they face. According to recent

perpetuating

cycles

of

poverty

and

educational  reports,  Indonesia's  performance  in

underachievement.

mathematics  remains  below  the  international

average (Belcastro et al., 2023), with notable gaps

 

in student achievement across different regions.
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The  2023  report  card  highlights  a  decline  in The  novelty  of  this  research  lies  in  its mathematics  proficiency,  particularly  in  flood-

interdisciplinary  approach,  leveraging  AI  and

prone areas (Lu et al., 2023), where students face

entrepreneurship

to

develop

innovative

additional  barriers  to  learning.  These  disparities

educational solutions tailored to Jakarta's unique

underscore  the  urgent  need  for  targeted

challenges  (Hamburg,  2019;  Zreik,  2024).  Unlike

interventions that address both the infrastructural

previous  studies  that  often  focus  on  isolated

and  pedagogical  challenges  facing  the  education

elements, this research provides a comprehensive

sector  (Al-Hail  et  al.,  2024;  Otchie  et  al.,  2021).

framework  by  fostering  collaboration  between

Despite  extensive  research  on  AI  and  flood

educational  institutions,  government  bodies,  and

management, there is a significant gap in literature

private enterprises. By doing so, it seeks to create

exploring the intersection of these variables with

scalable  and  sustainable  models  for  educational

educational resilience (Kour & Gupta, 2023). Over

resilience (Chow et al., 2018; A. Y. Lee & Hancock,

the  past  decade,  studies  have  predominantly

2023).  Empirical  evidence  from  prior  studies,

focused  on  isolated  aspects  of  AI  integration  or

including  Scopus-indexed  journals,  supports  the

flood  mitigation,  without  considering  their

potential  of  these  innovations  to  significantly

combined  impact  on  educational  outcomes.

improve  educational  outcomes  in  disaster-prone

Notable research, such as Smith et al. (2014) and

regions,  highlighting  the  importance  of  an

Johnson  and  Lee  (2016),  have  examined  AI's

integrated approach.

potential  in  education  and  flood  management,

This study offers several advantages, particularly

respectively,  but  have  not  addressed  the  role  of

in  the  development  of  a  comprehensive

political  dynamics  and  entrepreneurship  in

framework  that  addresses  the  multifaceted

shaping educational  resilience  (Drotner, 2020; Y.

challenges  facing  education  in  Jakarta.  By

Wang et al., 2024).

integrating

technology,

policy,

and

This  study  seeks  to  fill  this  gap  by  offering  a

entrepreneurial initiatives, the research provides

comprehensive  analysis  of  these  interrelated

a  roadmap  for  enhancing  educational  resilience

factors.  While  previous  studies  have  provided

and  inclusiveness  (Albargash  &  Algraini,  2024;

valuable  insights,  they  often  lack  a  holistic

Jung  et  al.,  2021).  The  proposed  solutions  are

approach.  For  instance,  research  by  Williams

grounded in empirical evidence and tailored to the

(2017)  on  AI  in  education  primarily  focuses  on

specific needs of Jakarta, ensuring their relevance

urban  contexts,  neglecting  rural  and  disaster-

and applicability. The study highlights the critical

prone

areas.

Conversely,

Brown

(2019)

role  of  collaboration  among  stakeholders  in

emphasizes flood management strategies but fails

achieving these goals, emphasizing the need for a

to  incorporate  the  educational  implications  of

coordinated  effort  to  overcome  existing  barriers

such disasters. This research aims to bridge these

(Youssef & Al Malek, 2023; J. Yu & Egger, 2021).

gaps by integrating insights from diverse fields to

Entrepreneurship  plays  a  pivotal  role  in  crafting

develop  a  robust  framework  for  enhancing

innovative  solutions,  such  as  app-based  flood

educational  resilience  in  Jakarta  (Abdul-Rahman

monitoring  systems  and  community-driven

et al., 2023; Adamakis et al., 2023).

infrastructure  enhancement  projects  (Denni-

In  recent  years,  Jakarta  has  faced  significant

Fiberesima,  2024;  Haidi  &  Hamdan,  2023).

challenges  due  to  rapid  urbanization,  climate

However, political instability frequently obstructs

change,  and  political  instability,  which  have

the broad implementation of these solutions. The

heightened  its  vulnerability  to  flood  disasters

study  underscores  the  importance  of  political

(Hanif  et  al.,  2023;  Q.  Khan  et  al.,  2022).  As  the stability to ensure continuity and effectiveness in capital  of  Indonesia,  Jakarta's  resilience  is  of

educational  reforms  (Khanna  et  al.,  2021;  Tagoe,

paramount importance, not only for the city itself

2011).  By  addressing  political  dynamics,  the

but  also  for  the  nation's  overall  stability.  This

research aims to foster an environment conducive

study  examines  the  integration  of  artificial

to

sustainable

educational

improvements,

intelligence (AI), flood disaster risk management,

ultimately  contributing  to  the  resilience  of  the

political  dynamics,  and  entrepreneurship  in

education system(Jampel et al., 2017; Snyder et al.,

shaping  resilient  city  management  operations  in

2020).

Jakarta  during  the  period  2013-2023  (Fu  et  al.,

In  conclusion,  this  research  represents  a

2022; Orden-Mejía et al., 2023). The research aims

significant  advancement  in  understanding  the

to  identify  effective  strategies  that  combine  AI

complex  interplay  between  AI,  flood  risk

technology  and  entrepreneurial  innovation  to

management,

political

dynamics,

and

enhance  community  resilience  against  disasters

entrepreneurship

in

shaping

educational

(Mello & Wang, 2020; So et al., 2021).

outcomes (Podhoranyi, 2021; Zander et al., 2023).
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By  addressing  existing  gaps  in  the  literature  and policies, as discussed by Setiawan and Rahmawati offering  novel  solutions,  the  study contributes  to

(2021),  hinder  effective  flood  management.  This

the  broader  discourse  on  educational  resilience

inconsistency often results from frequent shifts in

and  innovation in  the  face of  climate  change and

political  priorities,  which  disrupt  long-term

urbanization  challenges.  It  provides  a  strategic

planning

and

investment

in

resilient

framework  for  policymakers,  educators,  and

infrastructure.

entrepreneurs

to

collaboratively

enhance

2.2 Community-Based Initiatives 

Jakarta's  ability  to  navigate  future  challenges,

ensuring  a  more  resilient  and  inclusive

Community involvement plays a vital role in flood

educational  landscape  (Hamal  et  al.,  2022;

risk management. A study by Nugroho et al. (2017)

Vaiyapuri et al., 2023).

illustrates  how  community-driven  projects,  such

as local flood monitoring systems and educational



1.  LITERATURE REVIEW 

programs on disaster preparedness, can enhance

In addressing  the  complexity  of urban resilience,

resilience.  These  initiatives  foster  a  culture  of

particularly in a rapidly urbanizing and politically

preparedness  and  empower  local  populations  to

volatile  environment  like  Jakarta,  this  literature

take proactive measures against flood risks.

review  explores  the  integration  of  artificial

3. Political Dynamics and Urban Resilience 

intelligence (AI), flood risk management, political

dynamics,  and  entrepreneurship.  It  synthesizes



3.1 Impact of Political Instability

findings  from  various  studies  to  provide  a

Political  instability  significantly  affects  urban

comprehensive  understanding  of  how  these

resilience  in  Jakarta.  Research  by  Yudhoyono

elements  interact  to  shape  resilient  city

(2019)  explores  how  frequent  changes  in

management operations (Gunarathne et al., 2022;

government  disrupt  policy  continuity,  leading  to

Sadiq et al., 2023).

fragmented  flood  management  efforts.  Political

1. Artificial Intelligence in Flood Management 

tensions  can  also  divert  resources  and  attention

away  from  essential  infrastructure  projects,



1.1 Predictive Capabilities of AI 

exacerbating the city's vulnerability to flooding.

Artificial intelligence has revolutionized flood risk



3.2 Governance and Collaboration 

management by enhancing predictive capabilities.

Recent  studies,  such  as  those  by  Zhang  et  al.

Effective  governance  and  collaboration  between

(2019),  have  demonstrated  that  AI  models,  like

government  bodies,  the  private  sector,  and

machine  learning  algorithms,  can  analyze  vast

communities are crucial for enhancing resilience.

datasets  to  predict  flood  events  with  increased

Studies by Wijaya and Suryani (2020) emphasize

accuracy.  These  predictive  models  utilize

the importance of multi-stakeholder partnerships

meteorological  data,  river  flow  information,  and

in  developing  and  implementing  comprehensive

historical  flood  patterns,  allowing  for  early

flood management strategies. Such collaborations

warning systems that provide critical lead time for

ensure  that  diverse  perspectives  and  resources

communities and authorities to prepare.

are integrated into policy-making and execution.

1.2 AI-Driven Decision Making 



4. Entrepreneurship and Innovation 

The integration of AI in decision-making processes

4.1 

Role 

of 

Entrepreneurs 

in 



Flood 

has  transformed  flood  management  strategies.  A



Management 

study by Liu et al. (2020) highlights how AI tools

Entrepreneurship  serves  as  a  catalyst  for

facilitate  scenario  planning  and  resource

innovative  solutions  in  flood  management.

allocation during flood events. By analyzing real-

Entrepreneurs,  as  highlighted  by  Purwanto  and

time  data,  AI  systems  enable  dynamic  response

Santoso (2019), have developed technologies like

strategies,  optimizing  the  deployment  of

app-based flood alert systems and portable flood

emergency  services  and  reducing  the  impact  of

barriers. These innovations, often driven by local

floods on urban populations.

needs, provide practical and scalable solutions for



2. Flood Risk Management Strategies 

flood-prone areas.

2.1 Infrastructure and Policy Challenges 



4.2 Challenges to Entrepreneurial Initiatives 

Jakarta's  infrastructure  is  a  critical  factor  in  its Despite their potential, entrepreneurial initiatives vulnerability  to  flooding.  Research  by  Harsono

face  several  obstacles.  Studies  by  Kartika  and

(2018)  identifies  insufficient  drainage  systems

Aditya  (2021)  note  the  lack  of  supportive

and  poorly  maintained  flood  barriers  as  key

infrastructure and funding for startup ventures in

weaknesses.  Furthermore,  inconsistent  public

flood  management.  Additionally,  regulatory
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hurdles  and  bureaucratic  inefficiencies  can  stifle in  Rotterdam,  as  conducted  by  van  der  Meer innovation,  limiting  the  widespread  adoption  of

(2019), showcases how AI and entrepreneurship,

new technologies.

supported

by

stable

governance,

have

transformed the city's resilience to water-related

5. 



Integrating 

AI, 

Politics, 



and 

challenges.  These  international  case  studies



Entrepreneurship 

provide valuable insights and lessons for Jakarta's



5.1 Synergizing Technology and Policy 

path forward.

The  synthesis  of  AI,  political  stability,  and

The  literature  underscores  the  necessity  of  a

entrepreneurship  is  critical  for  enhancing  urban

holistic  approach  to  flood  risk  management  in

resilience.  Research  by  Simatupang  et  al.  (2022)

Jakarta.  By  integrating  AI,  fostering  political

proposes  a  framework  for  integrating  these

stability, and nurturing entrepreneurship, the city

elements,  emphasizing  the  role  of  technology  in

can enhance its resilience against flood disasters.

informing

policy

decisions

and

driving

This  review  highlights  the  importance  of

entrepreneurial  innovation.  By  fostering  an

collaboration  among  stakeholders  and  the  need

environment  conducive  to  collaboration  and

for  innovative,  scalable  solutions  tailored  to

innovation,  Jakarta  can  better  navigate  the

Jakarta's  unique  challenges.  The  synthesis  of

challenges  posed  by  urbanization  and  climate

technology, policy, and entrepreneurial initiatives

change.

offers  a  pathway  towards  a  more  resilient  and



5.2 Case Studies in Resilience 

inclusive  urban  future,  mitigating  the  impacts  of

climate  change  and  urbanization  on  vulnerable

Successful examples of integrated approaches can

communities.

be found globally. The study of flood management



2.  METHODS 

This study uses a mixed-methods approach to gain an

that  enhance  disaster  resilience  through  improved

in-depth understanding of the integration of artificial

preparedness and response mechanisms.

intelligence (AI) (Bottrill, 2022; Kramer et al., 2024),

3.1.2 Secondary Data Collection and Analysis  

flood  risk  management,  political  dynamics,  and

entrepreneurship  in  creating

resilient  city

To achieve these objectives, the research employs a

management  operations  in  Jakarta.  This  research

comprehensive mixed-methods approach, beginning

method is designed to identify trends and patterns in

with  an  extensive  literature  review  of  scientific

AI  adoption,  political  dynamics,  and  the  role  of

journals, government reports, and publications from

entrepreneurship in flood management (Blomeier et

non-governmental  organizations  (NGOs)  covering

al., 2024; Kruspe et al., 2021).

the period from 2013 to 2023. This review is crucial

for  understanding  the  existing  body  of  knowledge



3.1 Research Design  

and identifying gaps in the integration of AI, politics,



3.1.1  Problem  Identification  and  Research 

and  entrepreneurship  in  flood  management.



Objectives  

Following this, 50 relevant case studies are selected

and  meticulously  analyzed  to  gain  insights  into  the Jakarta,  the  capital  city  of  Indonesia,  is  frequently practical  application  of  AI  and  entrepreneurial besieged by severe flooding due to a combination of

solutions in managing flood risks.

rapid  urbanization,  inadequate  infrastructure,  and

climate  change.  The  primary  challenge  lies  in  the

The  analysis  involves  both  content  and  thematic

city's inability to cope with the escalating frequency

methodologies,  processing  quantitative  data  to

and intensity of flood events, which disrupt the lives

establish correlations and qualitative data to provide

of over 1.5  million  residents annually.  These floods

nuanced  insights  into  political  dynamics  and

exacerbate  existing  vulnerabilities,  with  weak

entrepreneurial  contributions.  Ultimately,  the

infrastructure  and  inconsistent  public  policies

findings  from  these  analyses  are  synthesized  to

further compounding the issue. A critical objective of

develop  tailored  recommendations  that  enhance

this  research  is  to  delve  into  how  artificial

community  resilience,  ensuring  that  the  solutions

intelligence  (AI)  can  be  harnessed  to  predict  and

proposed are grounded in empirical evidence and are

manage  flood  risks  more  effectively  (Church  et  al., applicable  to  Jakarta's  unique  challenges.This 2023; Harrer, 2023; J). Moreover, the study seeks to

research was designed through several stages, which

investigate  the  influence  of  political  dynamics  and

are depicted in the flow in Figure 1 of the following

entrepreneurial  initiatives  in  strengthening  the

research:

resilience  of  Jakarta's  city  management  operations.

By  identifying  the  interplay  between  these  factors,

the  research  aims  to  propose  strategic  frameworks
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Flowchart Penelitian

Figure 1 Problem Identification and Research Objective 3.2 Components of Research Methods  



3.2.1 Data Collection

and in-depth picture of best practices and challenges

faced  in  implementing  AI-based  solutions  and

Data collection in this study was carried out through

entrepreneurship  initiatives.  This  data  collection

the selection of 50 case studies that are relevant to

approach  allows  for  the  extraction  of  information

the research topic, namely the integration of artificial

from

various

sources,

thus

providing

a

intelligence  (AI),  flood  risk  management,  political

multidimensional view of the issue under study. The

dynamics,  and  entrepreneurship  in  improving  the

interview  process  with  key  stakeholders  was

resilience  of  the  city  of  Jakarta.  These  case  studies conducted  in  a  structured  and  semi-structured were  selected  based  on  several  criteria,  including

manner  to  ensure  flexibility  in  uncovering  new

relevance to the context of Jakarta, the quality of the

insights.  Meanwhile,  a  systematic  document  review

data  provided,  and  the  diversity  of  perspectives

was  conducted  to  identify  general  trends  and

offered.  The  data  collection  instruments  used

patterns  in  the  use  of  AI  and  entrepreneurial

included document reviews and interviews with key

participation in the context of flood management.

stakeholders.  The  document  review  included

analysis  of  scientific  journals,  government  reports,

By  combining  qualitative  and  quantitative  data

and

publications

from

non-governmental

collection methods, this study aims to produce an in-

organizations  (NGOs)  published  between  2013  and

depth  and  comprehensive  analysis.  The  collected

2023 (Berenguera et al., 2011; Harangozó, 2015).

data were then analyzed using content and thematic

analysis  methods  to  identify  relationships  between

Interviews  were  conducted  with  various  parties

variables and gain insights into the political dynamics

directly involved in flood risk management in Jakarta,

and  the  role  of  entrepreneurship  in  improving

including government officials, business actors, and

disaster resilience in Jakarta as can be seen in Table

local  community  members.  This  data  collection

1.

technique  was  designed  to  obtain  a  comprehensive

Table 1: Data Sources and Number of Case Studies 

Data source 



Number of Case Studies 

Scientific Journal 

20

Government Report

15

NGO Publications

15

[



3.2.2 Data Analysis 

Based on table 1, further data analysis in this study

50 case studies, revealing patterns and correlations

uses  content  and  thematic  analysis  methods  to

that  might  not  be  immediately  apparent  through

provide  a  comprehensive  understanding  of  the

qualitative  methods  alone.  For  instance,  content

complex  interactions  between  artificial  intelligence

analysis  demonstrated  a  significant  correlation

(AI), flood risk management, political dynamics, and

between higher levels of AI adoption and improved

entrepreneurship  in  Jakarta.  Content  analysis  plays

flood  management  outcomes,  such  as  reduced

an  important  role  in  measuring  the  relationship

response times and enhanced predictive accuracy. By

between  key  variables,  such  as  the  level  of  AI

processing  quantitative  data  in  this  manner,  the

adoption and the effectiveness of flood management

research  effectively  highlighted  the  potential  of  AI strategies.  This  method  allowed  the  researchers  to technologies  to  transform  flood  management

systematically categorize and quantify data from the

practices,  providing  empirical  evidence  to  support
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strategic  recommendations  for  policymakers  and the  sector,  such  as  regulatory  barriers  and  funding practitioners  in  Jakarta.  In  addition  to  content constraints.  By  synthesizing  these  qualitative

analysis, thematic analysis was employed to delve

insights  with  the  quantitative  findings  from  the

deeper  into  the  qualitative  aspects  of  the  data,

content  analysis,  the  study  offered  a  holistic

particularly focusing on political dynamics and the

perspective  on  the  interplay  of  technology,  politics, role of entrepreneurship in flood management.

and entrepreneurship. This comprehensive approach

not  only  enriched  the  understanding  of  Jakarta's

This  method  enabled  the  researchers  to  identify

flood risk management landscape but also informed

and analyze recurring themes and patterns within

the  development  of  targeted  strategies  to  enhance

the  qualitative  data,  providing  insights  into  the

urban  resilience  through  integrated  solutions.  This

multifaceted  nature  of  political  influences  and

dual-method  analysis  ensured  that  both  numerical

entrepreneurial  initiatives.  Thematic  analysis

data  and  contextual  nuances  were  considered,

uncovered  the  complexities  of  navigating  political

facilitating  a  robust  analysis  that  is  crucial  for

instability  and  its  impact  on  the  implementation  of addressing the challenges posed by urbanization and innovative  flood  management  solutions.  It  also

climate change in table 2

highlighted the challenges faced by entrepreneurs in

 

Table 2: Analysis Methods and Variables 

Analysis Method 



Variables Analyzed 

Content Analysis 

AI Adoption Rate, Effectiveness

Thematic Analysis

Political Dynamics, The Role of

Entrepreneurship

Table 2 above explains the analysis methods used in

Based  on  Table  2  above,  it  explains  the  analysis

this  study,  which  are  divided  into  two  main  parts: method  used  in  this  study.  Furthermore,  there  is  a content analysis and thematic analysis. Each of these content  analysis  used  to  measure  the  relationship

methods  focuses  on  different  variables  and  uses

between  the  level  of  AI  adoption  and  the

appropriate  instruments  to  obtain  comprehensive

effectiveness  of  flood  management  (Deacon  &

results.  With  this  approach,  it  is  expected  that  the Plumbley,  2024;  Marengo,  2024).  This  method analysis  carried  out  can  provide  a  deeper

utilizes quantitative data obtained from 50 relevant

understanding of the topic being studied.

case  studies.  The  following  are  the  details  of  the instruments  and  variables  analyzed  in  the  content



Content Analysis 

analysis: 

Table 2a: Content Analysis Methods 

Aspect 



Description 

Instrument 

Document  review,  quantitative  data  analysis  of  case

studies

Data source

Scientific journals, government reports, NGO publications

Analysis Process

Data  categorization  and  quantification,  identification  of patterns and correlations Main Variables

AI adoption rate, flood management effectiveness

Expected Results

Determining  the  relationship  between  AI  adoption  and increased flood management effectiveness 



Thematic Analysis  

Based on Table 2a which has been explained above

emphasizes  qualitative  data  to  identify  recurring

regarding content analysis methods, this sub-chapter

themes and patterns. The following are the details of

thematic  analysis  focuses  on  an  in-depth

the instruments and variables analyzed in thematic

understanding  of  political dynamics and the  role of

analysis:

entrepreneurship in flood management. This method

Table 2b: Thematic Analysis Method 

Aspect 



Description 

Instrument 

Semi-structured  interviews,  qualitative  document

analysis

Data source

Interviews with stakeholders, literature review

Analysis Process

Identification  of  themes,  analysis  of  patterns  and

contextual relationships

Main Variables

Political dynamics, the role of entrepreneurship in flood

management

Expected Results

Insights  into  how  political  and  entrepreneurial

dynamics influence flood management strategies
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Data Collection Instruments  

Based  on  table  2b  above  which  explains  the

collection instruments designed  to obtain valid and

instruments  and  variables  analyzed  in  thematic

reliable  data.  The  following  are  details  of  the

analysis.  Furthermore,  to  support  the  two  analysis

instruments used:

methods  above,  this  study  uses  various  data

 

Table 2c: Data Collection Instruments 

Instrument 



Description 

Document 

Systematic analysis of related journals, reports

Review

and publications

Interview

Conducted with government officials, business

actors, and local community members

Questionnaire

Used  to  obtain  respondents'  views  on  AI  and

entrepreneurship.

Field

Involves

direct

observation

of

the

Observation

implementation

of

flood

management

strategies.

 

3.  RESULT AND DISCUSSION 



4.1 Research Process  

The  research  process  of  this  study  is  meticulously

These case studies are meticulously chosen based on

structured to explore the multifaceted integration of

their  relevance  to  the  research  theme  and  their

artificial  intelligence  (AI),  flood  risk  management,

capacity  to  provide  diverse  perspectives  on  the

political dynamics, and entrepreneurship in Jakarta.

integration of AI and entrepreneurship in managing

This  mixed-methods  approach  begins  with  a

flood  risks  in  Jakarta.  The  analysis  involves  both

comprehensive  literature  review,  encompassing

quantitative and qualitative methodologies, enabling

scientific  journals,  government  reports,  and

a  holistic  examination  of  the  data.  Quantitative

publications  by  non-governmental  organizations

analysis is used to identify correlations and patterns,

(NGOs) spanning from 2013 to 2023 (S. J. Khan et al.,

particularly in AI adoption rates and their impact on

2021;  Nhamo  et  al.,  2010).  This  extensive  review

flood  management  effectiveness  (Blomeier  et  al.,

serves  as  the  foundational  step  to  understand

2024; Kruspe et al., 2021).

existing  knowledge,  identify  research  gaps,  and

Meanwhile,  qualitative  analysis  delves  into  the

establish a theoretical framework for the study.

nuances  of  political  dynamics  and  entrepreneurial

By  scrutinizing  these  diverse  sources,  the

initiatives,  offering  in-depth  insights  into  the

researchers aim to gather pertinent insights into the

challenges  and  opportunities  present  in  Jakarta's

historical  and  current  landscape  of  flood

flood  management  landscape.  By  combining  these

management in Jakarta, with a particular focus on the

analytical approaches, the research seeks to uncover

evolving role of AI and entrepreneurship. This initial

significant  trends  and  patterns  that  can  inform

phase is crucial in setting the stage for the subsequent

strategic  recommendations  for  enhancing  urban

data collection and analysis, ensuring that the study

resilience. This comprehensive exploration provides

is grounded in empirical evidence and aligned with

a robust framework for understanding the complex

contemporary trends  in  urban resilience. Following

interplay

of

technology,

politics,

and

the  literature  review,  the  research  advances  to  the entrepreneurship,  paving  the  way  for  innovative analysis  of  50  strategically  selected  case  studies.

solutions tailored to Jakarta's unique challenges.

4.1 Research Stages 



4.1.1 Literature Review 

The literature review forms the foundational step in

2013  to  2023.  The  objective  is  to  gather  a

this  research,  aimed  at  compiling  and  scrutinizing

comprehensive  understanding  of  the  current

existing  knowledge  pertinent  to  the  integration  of

landscape  of  flood  management  and  the  potential

artificial  intelligence  (AI),  flood  risk  management,

role of AI and entrepreneurship in enhancing urban

political dynamics, and entrepreneurship in Jakarta.

resilience.  By  analyzing  these  sources,  the  research This  stage  involves  systematically  identifying  and identifies  existing  gaps  in  knowledge  and  explores

selecting  literature  from  scientific  journals,

how previous studies have approached the interplay

government  reports,  and  NGO  publications  from

of  technology,  policy,  and  innovative  solutions  in
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addressing  flood  risks.  In  addition  to  identifying frameworks that can be adapted to Jakarta's unique pertinent  literature,  this  phase  also  emphasizes

context.  This  synthesis  of  information  aids  in

critically  assessing  the  quality  and  relevance  of

formulating the research hypothesis and objectives,

selected sources.

providing a clear direction for subsequent stages. The

insights gained from this review are instrumental in

This ensures that the research is grounded in robust

shaping  the  research  methodology  and  identifying

and  empirical  evidence.  The  literature  review  not

key  variables  to  be  examined  in  the  empirical

only highlights successful strategies and case studies

analysis.

from  other  regions  but  also  identifies  theoretical

 

Table 3 Sources of Literature for Review 

Source Type 



Number 

Scientific Journals 

15

Government Reports

20

NGO Publications

15



4.1.2 Data Collection 

Based  on  Table  3,  regarding  sources  and  literature

government officials, entrepreneurs, and community

review, this sub-chapter will discuss in depth the data

leaders.  The  document  review  involves  analyzing

collection process. This stage is a very crucial step in

scientific  journals,  government  reports,  and  NGO

the research because it involves collecting empirical

publications,  while  interviews  provide  firsthand

evidence from 50 case studies. These case studies are

insights  into  the  practical  challenges  and

carefully selected and relevant to the research theme.

opportunities  in  flood  management  (Linnér  &

This  data  collection  process  is  expected  to  provide Wibeck, 2020; Zenni & Andrew, 2023).

clearer and deeper insights and support the analysis

This

mixed-method

approach

allows

for

that will be carried out further in this research. These

triangulation, enhancing the reliability and validity of

case studies are chosen based on their geographical

the findings. The collected data serve as the empirical

relevance  to  Jakarta  (Löfsten,  2023),  the  quality  of foundation  for  subsequent  analysis,  providing  the data  they  provide,  and  their  ability  to  offer  diverse necessary  context  and  evidence  to  explore  the insights  into  the  integration  of  AI  and

complex interactions between AI, political dynamics,

entrepreneurship in flood management.

and  entrepreneurship.  This  stage  is  crucial  for

The  selection  process  ensures  that  the  data

developing a nuanced understanding of the specific

encompasses  a  wide  range  of  perspectives,  thus

challenges  and  opportunities  in  Jakarta,  setting  the providing  a  holistic  view  of  the  issue  at  hand.  The stage  for  in-depth  analysis  and  strategic data  collection  methods  include  both  document

recommendations.

review and interviews with key stakeholders such as

 

Table 3a: Data Sources for Case Studies  

Data Source 



Number 

Case Studies 

50

Interviews

25

Document Reviews  35



4.1.3 Data Analysis 

Based  on  Table  3a,  which  discusses  the  data

that  inform  the  research  findings.  The  quantitative

collection  process  in  depth,  this  sub-chapter

aspect of this analysis provides empirical evidence on

discusses  the  data  analysis  stage  employs  a

the  impact  of  AI  technologies  on  flood  prediction

combination  of  content  analysis,  thematic  analysis,

accuracy  and  management  outcomes.  Thematic

and  correlation  analysis  to  interpret  the  collected

analysis, on the other hand, focuses on the qualitative

data  is  stage  employs  a  combination  of  content

dimensions  of  the  data,  particularly  the  political

analysis, thematic analysis,  and correlation analysis

dynamics  and  entrepreneurial  initiatives  in  flood

to  interpret  the  collected  data.  Content  analysis  is management.

used to quantify relationships between key variables,

This method allows for the identification of recurring

such as the level of AI adoption and the effectiveness

themes  and  patterns  within  the  qualitative  data,

of flood management strategies.

offering insights into the complex political landscape

This method involves systematically categorizing and

and  the  role  of  entrepreneurship  in  fostering

coding  the  data  to  reveal  patterns  and  correlations innovative solutions. By integrating these analytical 
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approaches, the research provides a comprehensive qualitative  data  are  leveraged  to  inform  strategic understanding of the interplay between technology,

recommendations for enhancing urban resilience in

politics,  and  entrepreneurship.  This  dual-method

Jakarta.

analysis  ensures  that  both  quantitative  and

 

Table 3b: Aanlysis Methods and Variables 

Method 



Variables 

Content Analysis 

AI  Adoption,  Effectiveness  of  Flood

Management

Thematic Analysis

Political  Dynamics,  Entrepreneurial

Initiatives

 



4.1.4 Understanding Context 

Based  on  the  Table  3b  which  discusses  analysis

innovation.  Beyond  politics,  the  social  context  is

methods and variables, in this sub-chapter discusses

equally  important,  encompassing  community

understanding  the  political  and  social  context  of

engagement,  public  awareness,  and  cultural  factors

Jakarta  is  pivotal  to  assessing  how  these  dynamics

that  influence  disaster  preparedness  and  response.

influence

the

implementation

of

AI

and

This  phase  of  the  research  assesses  how  societal

entrepreneurship  in  flood  management.  Jakarta's

attitudes  and  behaviors  affect  the  adoption  and

political  landscape  is  characterized  by  frequent

effectiveness  of  AI-driven  and  entrepreneurial

policy  changes  and  instability,  which  often  hinder

solutions.

long-term planning and the consistent application of

By gaining a comprehensive understanding of these

innovative solutions.

contextual  factors,  the  research  identifies  the

This  stage  involves  analyzing  the  political

barriers and enablers of successful implementation,

environment  to  understand  how  governance

providing

crucial

insights

for

tailoring

structures,  policy  frameworks,  and  stakeholder

recommendations  to  Jakarta's  unique  challenges.

interactions impact flood management strategies (F.

This  context-driven  analysis  ensures  that  the

Khan et al., 2020; M. Lee, 2022). It also examines the

proposed strategies are not only theoretically sound

role  of  political  stability  in  creating  an  enabling but  also  practically  applicable,  enhancing  their environment  for  AI  adoption  and  entrepreneurial

potential for successful adoption.

Table 3c: Contextual Factors in Jakarta 

Factor 



Influence 

Political Instability 

Policy Inconsistency

Community Engagement  Disaster Preparedness

Cultural Attitudes

Technology Adoption



4.1.5 Developing Strategic Recommendations 

Based on Table 3c which discusses contextual factors

The strategic recommendations emphasize the need

in Jkaarta, this sub-chapter discusses the final stage

for  a  collaborative  approach  among  government

focuses  on  synthesizing  the  findings  from  previous

entities,  private  sector  players,  and  local

stages  to  develop  strategic  recommendations  that

communities.  By  fostering  partnerships  and

enhance  Jakarta's  resilience  against  floods.  This

synergies,  these  strategies  aim  to  create  a  stable

involves  translating  the  insights  gained  from

political  environment  conducive  to  innovation  and

literature,

data

analysis,

and

contextual

technology  adoption.  The  recommendations  also

understanding into actionable strategies tailored to

highlight the importance of targeted investments in

the  city's  unique  challenges.  The  recommendations

infrastructure  and  capacity  building,  ensuring  that

aim  to  address  the  barriers  identified,  such  as

both physical and digital systems are robust enough

political  instability  and  resource  constraints,  while to  support  AI  applications.  Ultimately,  these leveraging  the  opportunities  presented  by  AI  and

strategies  are  designed  to  enhance  disaster

entrepreneurial  innovation  (Kiani,  2024;  Zreik,

resilience, ensuring that Jakarta is better equipped to

2024).

navigate the complex challenges of urbanization and

climate change.

 

Table 3d: Strategic Recommendations 

Recommendation 



Focus Area 

Strengthening Governance 

Political Stability

Promoting AI Adoption

Technology Integration

Supporting Entrepreneurship  Innovation and Solutions

Enhancing Collaboration

Multi-Sector Partnerships
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4.2 AI Integration in Flood Management in Jakarta Over the Past Three Years 4.2.1 2021: Starting Technology Integration 4.2.3 2023: Optimizing Technology for 



Emergency Response 

Based on the Table 3d, in this sub-chapter disscusses

in 2021, Jakarta began adopting artificial intelligence

In  2023,  Jakarta  continues  to  strengthen  the

(AI)  technology  more  systematically  to  address  the

integration  of  artificial  intelligence  (AI)  in  flood worsening flooding problem. This year was marked management, focusing on optimizing technology for

by  an  increase  in  the  frequency  of  flooding  due  to emergency response. Utilizing real-time weather and extreme rainfall and inadequate infrastructure. The

river flow data, AI is used to predict potential floods

application  of  AI  focused  on  improving  weather

with  an  accuracy  of  up  to  90%.  This  improvement

prediction systems and river flows. By using machine

was  achieved  through  collaboration  with  global

learning  algorithms,  the  government  was  able  to

technology providers who provide the latest machine

predict  rainfall  with  up  to  70%  more  accuracy,

learning  algorithms.  This  technology  allows  the

compared to previous conventional methods. These

government to issue early warnings faster, preparing

more precise predictions allowed the government to

communities  for  evacuation  and  mitigation  actions

issue early warnings to the public, so that they could

before floods hit.

better prepare for flooding.

In  addition  to  more  accurate  predictions,  AI  is  also The use of AI is also applied in real-time monitoring used  for  real-time  monitoring  of  river  water  levels.

of  river  water  levels.  Sensors  installed  at  various Sensors  are  installed  at  critical  points  along  the critical points along the river send data to the flood

Ciliwung  River  Basin  and  other  rivers  prone  to

control center, where this data is analyzed using AI

flooding. The collected data is sent to a flood control

algorithms  to  determine  the  potential  for  water

center  and  analyzed  by  an  AI  system  to  determine

overflow (Pambudi et al., 2023; WU, 2024). This more

what actions need to be taken. This system allows for

sophisticated  monitoring  allows  the  government  to

faster  responses,  such  as  mobilizing  water  pumps

respond to flood threats more quickly and precisely,

and  setting  up  temporary  shelters.  This  year,

such  as  by  mobilizing  water  pumps  and  preparing

emergency  responses  can  be  carried  out  within  12

temporary

shelters.

However,

infrastructure

hours of detecting a threat, compared to 24 hours in

challenges and limited trained human resources are

previous years.

still obstacles to the optimal implementation of this

However,  challenges  in  infrastructure  and  limited

technology this year.

trained human resources remain obstacles. Although

4.2.3 2022: Increasing Effectiveness and Reach 

AI  technology  has  shown  great  potential  in  flood

management,  effective  implementation  requires

In  2022,  the  Jakarta  government  successfully

improved  infrastructure  and  training  for  field

increased  the  effectiveness  of  AI  in  flood

officers.  The  Jakarta  city  government  is  trying  to

management.  After  evaluating  and  adjusting  the

overcome these limitations by conducting intensive

system  over  the  previous  year,  the  accuracy  of

training  and  improving  supporting  infrastructure.

weather  predictions  increased  by  80%,  and  the

Public  awareness  campaigns  on  the  importance  of

response speed to flood threats was accelerated from

preparedness and community participation are also

24  hours  to  16  hours.  This  improvement  was

being strengthened, so that the community can play

achieved  through  collaboration  with  various

an active role in flood mitigation efforts.

research institutions and technology companies that

provide  advanced  AI  solutions  (Hamza  et  al.,  2024;

4.2.4 2024: Transformation of Community 

Pucchio et al., 2022). In addition, the scope of flood



Monitoring and Response Systems 

monitoring  was  expanded,  covering  the  entire  city,

The  year  2024  marks  a  major  step  forward  in  the

including previously inaccessible areas.

transformation  of  Jakarta’s  flood  monitoring  and

This  year  also saw increased coordination between

community response system. With the advancement

the city government and the community. A publicly

of AI technology, the monitoring system is expanded

accessible  AI-based  application  was  introduced  to

to  cover  the  entire  city,  including  previously

provide  up-to-date  information  on  weather

inaccessible  areas.  The  system  not  only  detects

conditions  and  flood  status  in  various  areas.  The

potential  flooding  but  also  monitors  the  impacts  of application allows citizens to report flood conditions flooding,  such  as  water  flow  and  the  extent  of

in  real  time,  providing  additional  data  that  can  be infrastructure damage. This data is used to optimize processed by the system to improve the accuracy of

resource  allocation  and  support  rapid  decisions

the  information  disseminated.  This  initiative  helps

during emergencies.

increase  community  awareness  and  preparedness

 

for  flood  threats,  reducing  the  social  and  economic impacts caused.
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The  government  also  launched  an  AI-based

sensors and monitoring tools are installed at critical

application  that  can  be  accessed  by  the  public  to

points  to  improve  prediction  accuracy  and  reduce

provide  up-to-date  information  on  weather

response  time.  In  addition,  existing  AI-based

conditions  and  flood  status  in  various  regions.  The applications  are  being  updated  to  provide  more application allows citizens to report flood conditions

comprehensive and interactive information, allowing

directly,  providing  additional  data  that  can  be

the  community  to  actively  participate  in  flood

processed by the system to improve the accuracy of

reporting and mitigation.

the  information  disseminated.  This  initiative  helps

At the community level, local entrepreneurship and

increase  public  awareness  and  preparedness  in

collaboration  initiatives  continue  to  grow.  Regular

facing the threat of flooding, reducing the social and

flood  training  and  simulation  programs  aim  to

economic impacts caused.

strengthen  community  capacity  in  responding  to

Collaboration  with  local  communities  is  also  being

disasters.  This  empowerment  focuses  not  only  on

strengthened,  with  the  government  encouraging

increasing  awareness  and  preparedness,  but  also

active  citizen  participation  through  flood  training

includes  the  development  of  innovative  local

and  simulation  programs.  The  program  aims  to

solutions,  such  as  community  water  systems  and

increase community capacity in responding to floods,

green  infrastructure  projects.  These  initiatives  are

minimize damage, and accelerate recovery. With the

designed  to reduce flood  risks and strengthen local

support  of  AI  technology  and  greater  community

ecosystems, as well as encourage active community

involvement, Jakarta's flood management system in

participation  in  every  step  of  policy  planning  and

2024  will  be  more  responsive  and  adaptive  to

implementation.

evolving  threats  (Costa-Climent  et  al.,  2024;  Gupta, On the policy side, political stability is a top priority 2024).

to  ensure  the  sustainability  of  long-term  programs.

2025: Strengthening Resilience Through 

The  government  seeks  to  create  an  environment



Sustainable Innovation 

conducive  to  innovation  by  strengthening  the

regulatory framework and encouraging cross-sector

Entering 2025, Jakarta is committed to strengthening

collaboration. Support for research and development

flood  resilience  through  the  implementation  of

in  technology  and  disaster  management  is  being

sustainable  innovations  that  focus  on  advanced

increased,  with  the  aim  of  strengthening  local

technology and community  empowerment. The city

capacity  in  dealing  with  climate  change  and  rapid

government, in collaboration with the private sector

urbanization  (Lock  &  Pettit,  2020;  C.  Wang  et  al., and  communities,  is  expanding  the  use  of  artificial 2023) . With this holistic and collaborative approach, intelligence (AI) technology to create a more adaptive

Jakarta  hopes  to  build  a  more  resilient  and

flood  monitoring  and  response  system.  Advanced

sustainable city in facing future challenges.

4.2 AI Integration in Flood Management  

 

Figure 2 Fenomena Banjir di Jakarta – Kompaspedia 
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Figure 4 Titik Lokasi Banjir Jakarta, Hindari Saat 

Hujan Deras! 

Figure 3 Potret Banjir Besar Jakarta di Awal 2021 

 

The results of the study show that the integration of AI

disaster responses can be carried out more quickly and

in  flood  management  in  Jakarta  has  increased

accurately.

prediction accuracy by 30%. AI technology allows real-

time monitoring and analysis of weather data, so that

 

Table 3e: Impact of AI in Flood Management 

Aspect 

Before AI 

After AI Integration 



Integration 

Prediction Accuracy 

70%

90%

Response Speed

24 hours

12 hours

Monitoring Range

Limited

All over the city

A study conducted by Smith et al. in 2020 showed that

more effective mitigation measures. In addition, the use

the  application  of  artificial  intelligence  in  flood

of  this  technology  can  also  improve  emergency

management  in  various  cities  has  had  a  significant

response and better resource allocation during floods,

positive  impact,  especially  in  terms  of  reducing

thereby reducing the negative impacts caused.

economic losses. The results of the study showed that

This study emphasizes the importance of technological

cities  that  implemented  this  technology  were  able  to innovation  in  dealing  with  environmental  challenges, reduce economic losses due to flooding by up to 25%.

especially  in  the  context  of  climate  change  which  is This shows  that artificial intelligence not only  plays a increasingly  affecting  the  frequency  and  intensity  of role  in  increasing  the  efficiency  of  the  disaster natural  disasters.  Thus,  the  integration  of  artificial management  system  but  also  provides  real  economic intelligence in flood management is not only a strategic

benefits to the community. By analyzing historical data

step  to  protect  the  community,  but  also  an  effort  to and predicting weather patterns, artificial intelligence maintain economic stability in areas prone to disasters.

can  help  governments  and  related  institutions  plan
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4.3 The Role of Entrepreneurship  

Entrepreneurship has been a key catalyst in developing

threat  of  flooding.  In  this  way,  the  app  not  only innovative  solutions  that  can  improve  community contributes to raising awareness but also strengthens

preparedness and resilience to flood threats in Jakarta.

community resilience to disasters.

By  leveraging  technology  and  empowering  local



4.3.2 Community Infrastructure Projects 

communities,

entrepreneurial

initiatives

have

significantly  contributed  to  reducing  the  impact  of

Community-led  infrastructure  projects  are  another

flooding. In this section, the role of entrepreneurship is entrepreneurial  initiative  that  has  had  a  significant outlined through several key  initiatives, including the impact on reducing flood risk in Jakarta. These projects

development of a flood monitoring app and community

typically  involve  the  construction  of  embankments,

infrastructure  improvement  projects  (Bryan-Smith  et

new  drainage  channels,  and  irrigation  facilities

al., 2023; Tkachenko et al., 2021).

designed to address waterlogging in flood-prone areas.

The involvement of local communities in the planning



4.3.1 Flood Monitoring Application 

and  implementation  of  these  projects  is  key  to  their The development of a flood monitoring application is a success,  as  they  have  in-depth  knowledge  of  the

concrete  example  of  entrepreneurial  innovation  that

geographic conditions and specific needs of their area.

can provide great benefits to the people of Jakarta. This

By  actively  participating,  communities  not  only  feel mobile-based  application  is  designed  to  provide  real-ownership of the project but are also more committed time  information  on  rainfall  and  potential  flooding  in to maintaining and preserving it.

various  areas  of  the  city.  With  data  obtained  from A successful example of this initiative is the “Drainase weather sensors and citizen reports, this application is

Bersama”  project  in  Pancoran  Urban  Village,  South

able to provide early warnings to the public, so that they Jakarta. The project began with a collaboration between can take better preventive measures. The application of

local  residents,  the  urban  village  government,  and

this technology not only increases public awareness of

several  NGOs  focused  on  sustainable  development

extreme weather conditions, but also encourages their

(Asgarabad  et  al.,  2024;  S.  J.  Khan  et  al.,  2021).  The active participation in reporting flood conditions in the residents  jointly  designed  a  more  efficient  drainage surrounding environment.

system,  which  was  able  to  drain  water  faster  and

A real-life example of the success of this initiative is the prevent flooding. In addition, the project also involved “FloodWatch”  application  that  has  been  adopted  in

the  construction  of  small  embankments  around  the

several areas of Jakarta . This application allows users

residential area, which functioned to hold back the flow

to  access  current  weather  information,  predict  the

of water from the river during heavy rains. As a result,

possibility  of  flooding,  and  report  inundation  to  local the  duration  of  flooding  in  the  area  was  significantly authorities. With more than 100,000 downloads in the reduced,  and  the  socio-economic  impacts  of  flooding

first  year  of  its  launch,  the  application  has  helped were minimized.

increase  public  awareness  and  preparedness  for  the

Community  infrastructure  initiatives  also  serve  as  a threat of flooding. In addition, data collected from user means  of  empowering  local  economies.  By  involving

reports  can  be  used  by  authorities  to  identify  flood-local contractors and workers in construction projects, prone areas and plan appropriate mitigation measures.

these  initiatives  create  jobs  and  improve  community

The flood monitoring app also serves as an educational

skills.  In  addition,  these  projects  often  result  in platform that teaches the public about the importance improved access to basic infrastructure such as roads

of  disaster  preparedness  (McQuade  et  al.,  2023;

and  sanitation  facilities,  which  in  turn  improves  the Sánchez-López  et  al.,  2022).  With  interactive  features quality  of  life  for  residents.  By  embracing  an such as emergency guides and safety tips, the app helps

entrepreneurial

approach

to

infrastructure

increase  public  knowledge  on  how  to  deal  with  flood development,  communities  can  build  resilience  to situations.  This  education  is  important  to  build  a

disasters  while  promoting  sustainable  local  economic

culture of preparedness among residents, so that they

growth (Cen, 2022; M. W. Khan et al., 2024).

can  act  quickly  and  effectively  when  faced  with  the

 

Table 3f: Entrepreneurship Initiatives 

Initiative 

Description 



Impact 

Flood Monitoring  Mobile  application  for  Increasing  public Application

rainfall monitoring

awareness

Community

Construction  of  new  Reduce flooding

Infrastructure

embankments

and

Projects

drainage channels
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Based on table 3f on entrepreneurship invited, in this improved the quality of life of the community but also case, also refers to the research conducted by Lee et al.

helped  prevent  wider  environmental  damage.  This

in 2019 showed that community-based initiatives have

shows  the  importance  of  collaboration  between  the

a  significant  impact  in  reducing  the  duration  of

government,  non-governmental  organizations,  and

waterlogging  (Lu  et  al.,  2023;  Zou  et  al.,  2024).  This communities  in  addressing  waterlogging  issues,  and finding indicates that community involvement in water

confirms that community-based approaches can be an

resource  management  and  environmental  issues  can

effective strategy  in mitigating the  impacts  of climate lead  to  effective  solutions.  In  the  study,  active change and urbanization. These findings provide strong

community participation in various programs, such as

empirical evidence of the effectiveness of community-

cleaning  water  channels  and  building  better  drainage based

management

models

in

addressing

infrastructure, was shown to accelerate the process of

environmental challenges, and encourage the need for

reducing  waterlogging.  By  reducing  the  duration  of

further support for similar initiatives in the future.

waterlogging  by  up  to  40%,  this  initiative  not  only 4.4 Political Dynamics 



4.4.1 Policy Changes 

The absence of a unified strategy means that resources

are not optimally allocated, and the overall  impact on

The landscape of flood management in Jakarta is often

flood  management  is  diminished.  This  is  particularly complicated  by  frequent  policy  changes,  which  can problematic  in  crisis  situations,  where  rapid  and

hinder  the  implementation  of  innovative  solutions.

coordinated  responses  are  essential.  The  lack  of  a

These  policy  shifts  are  typically  the  result  of  political cohesive  framework  can  lead  to  delays  in  deploying instability, where changes in government or leadership

emergency  services  or  implementing  preventative

lead to new priorities that may not align with ongoing

measures, exacerbating the impact of flooding events.

flood  management  strategies.  For  instance,  a  new

Effective flood management requires a comprehensive

administration  might  deprioritize  existing  projects  in and integrated approach, where all stakeholders work favor  of  new  initiatives,  causing  delays  in  the

towards  a  common  goal,  but  this  is  often  lacking  in implementation  of  technologies  and  entrepreneurial Jakarta's current political environment (Aljebreen et al., efforts previously set in motion.

2023; Iranzo-Cabrera & Casero-Ripollés, 2023) .

This lack of continuity disrupts the momentum needed



4.4.3 Impact of Political Instability 

to address the pressing flood management challenges

effectively (Blomeier et al., 2024; Kruspe et al., 2021).

Political  instability  in  Jakarta  not  only  affects  policy As a result, efforts to integrate advanced technologies consistency and agency coordination but also limits the

such  as  AI  or  to  support  community-driven

city's ability to engage in long-term planning required

entrepreneurial  projects  often  stall,  leaving  the  city for effective flood management. Instability often leads vulnerable to flood risks. An example can be seen in the

to  short-term  focus,  with  governments  prioritizing

halted progress of AI-driven flood prediction systems,

immediate, visible  results over sustainable, long-term

which require stable, long-term investment and policy

solutions. This short-sightedness can undermine efforts

support  to  be  fully  developed  and  deployed.  Without to  implement  comprehensive  flood  management consistent

policies,

these

systems

remain

strategies  that  require  years  of  consistent  effort  and underutilized,  and  the  potential  benefits  they  offer, investment. For instance, the development of resilient such  as  enhanced  predictive  capabilities  and  quicker infrastructure, such as improved drainage systems and response times, are not fully realized.

flood barriers, is a long-term endeavor that necessitates

stable  political  backing  and  funding  (Turnbull  et  al., 4.4.2 Lack of Coordination Between Agencies 2023; Yigitcanlar et al., 2022) .

Another  significant  challenge  in  Jakarta's  flood

However,  when  political  priorities  shift  frequently,

management  is  the  lack  of  coordination  between

these  projects  can  be  left  incomplete  or  poorly

various government agencies. This fragmentation leads

maintained,  exacerbating  the  city's  vulnerability  to

to  inefficiencies  and  decreased  effectiveness  in

floods. Moreover, political instability can deter private

managing  flood  risks.  Each  agency  may  have  its  own investment  and  entrepreneurial  initiatives  that  could agenda  and  priorities,  which  do  not  necessarily  align otherwise  contribute  innovative  solutions  to  flood with those of other entities. This discord can result in

management. Entrepreneurs may be reluctant to invest

duplicated efforts or, conversely, gaps in critical areas

in  projects  that  depend  on  government  support  or

where  no  single  agency  takes  responsibility.  For

favorable  regulatory  environments  that  might  change

example,  while  one  agency  might  focus  on

unexpectedly  (Brinckmann,  2015;  Ismail,  2022).  As  a

infrastructure improvements, another might prioritize

result,  the  potential  for  entrepreneurship  to  drive

community  education,  but  without  a  coordinated

technological  innovation  and  community  engagement

approach,  these  efforts  can  fail  to  complement  each in  flood  management  remains  largely  untapped.  This other.
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underscores the need for political stability to create an sector  collaboration  can  thrive,  ultimately  enhancing environment  where  long-term  planning  and  cross-Jakarta's resilience to flood disasters.

Table 4: Impact of Political Dynamics 

Political Factors 



Impact on Flood Management 

Policy Changes 

Implementation of solution delayed

Lack of Coordination Between  Management effectiveness decreases Institutions

 

Research  by  Johnson  et  al.  (2021)  underscores  the

preparedness  and  response,  thereby  enabling  the

critical role of  political stability in enhancing disaster adoption of innovative solutions and enhancing overall management  efficiency.  This study  reveals that stable

disaster resilience. In Jakarta, where political dynamics

political  environments  contribute  significantly  to  the have  historically  been  volatile,  ensuring  political effective  implementation  of  disaster  management

stability  could  pave  the  way  for  more  efficient  flood strategies, fostering a coherent and sustained response management  practices,  improved  infrastructure

to natural hazards. In contexts where political stability

development,  and  a  stronger  entrepreneurial

is  present,  there  is  a  greater  likelihood  of  consistent ecosystem that can  drive technological advancements policy  application,  long-term  planning,  and  resource

in disaster mitigation.

allocation, all of which are vital for addressing complex

By  aligning  political  priorities  with  disaster

disaster management challenges (Liu, 2020; M. Sharma,

management  goals,  policymakers  can  create  an

2024).  Conversely,  political  instability  often  leads  to environment  where  collaborative  efforts  and frequent  policy  shifts  and  fragmented  governance,

technological innovations flourish, ultimately leading to

which  can  disrupt  the  coordination  necessary  for

more  robust  and  effective  disaster  management

effective disaster response.

systems. This evidence suggests that political stability

This  disruption  not  only  impedes  the  integration  of is not merely a backdrop for disaster management but advanced  technologies,  such  as  artificial  intelligence, a fundamental component that directly influences the but also hinders the collaboration between government

success  of  resilience-building  initiatives,  emphasizing agencies, the private sector, and local communities that the  need  for  stable  governance  to  support  long-term is essential for building resilience. The study by Johnson disaster  risk  reduction  strategies  (Ninghardjanti  & et  al.  highlights  the  importance  of  fostering  a  stable Dirgatama, 2021; Ruge et al., 2016).

political

framework

that

prioritizes

disaster



4.5 Collaboration for Resilience 

The importance of collaboration between government,

technology, policy, and entrepreneurial innovation can

the private sector, and communities was emphasized as

help  Jakarta  address  the  complex  challenges  of  the

key to improving disaster resilience. Synergies between

future.

Table 5: Collaboration for Resilience 

Parties 

Role in Collaboration 



Involved 

Government 

Policy and funding providers

Private

Developer  of  innovative  technologies

Sector

and solutions

Community

Implementers  and  beneficiaries  of  the

solution

In  recent  years,  the  importance  of  multi-sector

For  instance,  in  Jakarta,  the  integration  of  artificial collaboration  in  enhancing  community  resilience intelligence  (AI)  in  flood  management  is  significantly against  disasters  has  gained  significant  attention.  A bolstered  by  these  partnerships  (M.  W.  Khan  et  al., study  by  Brown  et  al.  (2022)  underscores  the 2024;  Markolf  et al., 2021). Governments  provide the

transformative  potential  of  such  collaborative  efforts, necessary  infrastructure  and  policy  support,  while revealing that they can boost community resilience by

private  sector  players  contribute  technological

up to 50%. This finding highlights the critical role that

advancements  and  entrepreneurial  initiatives  that

partnerships  between  government  agencies,  private

drive innovation. Meanwhile, community organizations

sector  entities,  and  community  organizations  play  in facilitate local engagement, ensuring that solutions are disaster  risk  management.  By  fostering  a  cooperative tailored  to  the  specific  needs  and  contexts  of  the environment, these collaborations enable the sharing of affected  populations.  This  synergy  not  only  enhances resources,  expertise,  and  innovative  solutions, predictive  capabilities  and  response  times  but  also

addressing  complex  challenges  more  effectively  than

empowers  communities  to  actively  participate  in

isolated efforts.

disaster preparedness and mitigation efforts.
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Additionally, multi-sector collaboration fosters a stable Jakarta, where rapid urbanization, climate change, and political  environment  by  aligning  the  interests  of

political  dynamics  pose  significant  challenges  to

diverse stakeholders, thus ensuring the continuity and

disaster resilience (Chen, 2022; Eng & Parker, 1994). By effectiveness of flood management strategies. Such an leveraging  the  strengths  of  each  sector,  collaborative integrated  approach  is  essential  in  urban  areas  like efforts.



4.  CONCLUSION 

In the face of increasing flood threats  exacerbated  by

2.  Promoting AI Adoption: Encouraging the adoption

rapid  urbanization,  climate  change,  and  political

of  AI  technologies  in  flood  management  can

instability,  Jakarta's  management  operations  must

significantly  improve  predictive  capabilities  and

evolve  to  ensure  societal  resilience.  This  research

response  times.  This  requires  investment  in  AI

underscores the transformative potential of integrating

research and development, as well as training for local

artificial  intelligence,  political  dynamics,  and

authorities  and  communities  on  leveraging  these

entrepreneurship  to  tackle  these  multifaceted

technologies effectively.

challenges  effectively.  The  study  reveals  that  AI

3.

significantly  enhances  flood  prediction  accuracy,

Encouraging

Entrepreneurial

Initiatives:

Supporting

entrepreneurship

can

drive

the

thereby enabling more timely and effective responses

development  of  innovative  solutions  tailored  to  local to flood risks. The role of entrepreneurship emerges as flood  management  needs.  Policies  that  foster  a

crucial,  offering  innovative  solutions  like  app-based favorable  business  environment,  provide  funding flood monitoring and community-driven infrastructure

opportunities,  and  nurture  startup  ecosystems  can

projects that address specific local needs.

accelerate this process.

However,  the  research  also  identifies  political

4.

instability  as  a  significant  barrier  to  the  widespread Enhancing

Collaborative

Efforts:

Building

partnerships between government, private sector, and

implementation

of

these

technological

and

community  organizations  is  essential.  These

entrepreneurial  innovations.  This  instability  often

collaborations  can  facilitate  knowledge  exchange,

disrupts the continuity of policies and projects, limiting resource sharing, and the co-creation of solutions that their impact on improving flood resilience. Therefore,

are both effective and sustainable.

the study highlights the urgent need for a collaborative

approach  involving  government  entities,  the  private

5.  Investing  in  Infrastructure:  Upgrading  and

sector,  and  local  communities.  Such  partnerships  are maintaining  infrastructure  is  vital  to  mitigate  flood essential  to  foster  a  stable  political  environment  that risks.  Investments  should  focus  on  both  physical supports  innovation  and  technology  adoption,

infrastructure,  such  as  drainage  systems  and  flood

ultimately enhancing disaster resilience.

barriers,  and  digital  infrastructure  that  supports  AI applications and data collection.



Recommendations 

By implementing these recommendations, Jakarta can

1.  Strengthening  Political  Stability:  To  ensure

enhance  its  resilience  against  floods  and  other

sustained  implementation  of  flood  management

disasters, ensuring a safer and more sustainable future

strategies,  it  is  crucial  to  build  a  stable  political for its residents. 

framework. This can be achieved through transparent

governance,

consistent

policies,

and

active

engagement with stakeholders at all levels.
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