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Abstract: In recent years, Indonesia has experienced rapid increases in severe climate-related disasters
have dramatically impacted populations unevenly; the poor and the vulnerable populations are
most affected, and adaptive measures are urgently needed to protect and mitigate the impact on
their health. However, very little is known about the existing measures addressing climate-related
disasters and health impacts among vulnerable groups. WHO established a Health Emergency and
Disaster Risk Management framework to urge governments and relevant actors to systematically
collect evidence to develop science-based feasible adaptive strategies for priority groups. This study
used scoping review methods to identify the action areas of Health-EDRM in policy documents
in Indonesia, its content, and any potential gaps that require further study. The results from the
documents’ review were then reported and discussed at a national stakeholder consultation meeting.
This study has identified several achievements, lessons learned, and challenges from strategies
and policies for health adaptation in facing climate-related disasters in Indonesia. This study also
proposed strategies and recommendations to support mobilizing and accelerating health adaptation
actions towards climate-related disasters in Indonesia.

Keywords: disaster risk; climate change; public health; regulation; health-EDRM

1. Introduction

The Sendai Framework for Disaster Risk Reduction (SFDRR)2015–2030 aims to prevent
new, and reduce existing, disaster risks, outlining targets and priority action plans for all
member states. The framework drives significant progress in developing institutions and
policies for mitigating disaster risks, it highlights “health” as both means and a goal. The
health-focused measures are cited as a means to reduce disaster losses. Four out of the
seven global targets are directly related to health [1]. To promote effective implementation
of the SFDRR, the World Health Organization (WHO) published the Health Emergency
and Disaster Risk Management (Health-EDRM) framework to set core principles and
approaches that guide policy and practice of responses from international to local level [2].
It also recognizes that health should be centrally embedded in the current risk management
institutions. The approaches are needed to align policies and actions to manage the steep
rise in climate-related disaster events [3,4]. The presumption was (and is) that critical
components including defined structures, roles, and responsibilities of governments and
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other actors present an opportunity to mitigate the increased disaster risks. There has
been much discussion about disaster management policies to implement surveillance, early
warning, and alert systems that enhance emergency preparedness for response across all
hazards [5–7]. However, in Indonesia several studies showed that policies at the national
level are not adequately responded to at the provincial and local levels [8–11].

Indonesia is highly vulnerable to extreme climatic events and disasters. According to
the Indonesian Disaster Information Data (DIBI-BNPB), from 2005 to 2019, more than 78%
of disaster events were hydrometeorological disasters, including floods, extreme waves,
land and forest fires, drought, and extreme weather [12]. Indonesia also ranks third among
the world’s most significant incidents of flood disasters from 1900 to 2020 [13]. The top ten
list of countries or territories ranked by absolute death tolls is calculated from the disasters
of the last 20 years, in Indonesia, with 41.6 total deaths per million inhabitants (278 events),
ranked in the top two globally [13].

The severe health and socio-economic impacts of disaster events are being felt in
the increased frequency and intensity of climate-induced disasters. Disasters happen
when human lives are lost, and livelihoods are damaged or destroyed. Previous studies
have shown that severe extreme disasters impact populations unevenly; the poor and the
vulnerable populations are most affected and need adaptive measures and solutions to
meet their needs [14–16]. However, very little is known about how the policies related
to climate-related disasters and health impacts address health impacts among vulnerable
groups. Thus, there is an urgent need to gather evidence to inform government and relevant
sectors to develop targeted, adaptive strategies to address their needs.

As part of the United Nations Climate Change Conference in Glasgow (COP26) Health
Program, more than 50 countries (including Indonesia) whose populations are highly
impacted by climate change committed to develop climate responsive health system. This
was declared in response to growing evidence of the impact of climate change on public
health [17,18].

This paper considers the evidence of practice and what is at stake in the quest for
effective implementation and support of Health-EDRM activities. In the build-up to
COP26 and beyond, this paper intends to examine climate emergency and disaster risk
management policies through health lens in Indonesia. Specifically, this study aims to draw
links between existing polies and health adaptation goals, identify gaps and outline the
ways forward.

This paper is structured as follows: Following this introduction, Section 2 provides an
overview of Indonesia’s disaster governance, policy, and strategy. Section 3 explains the
methods used in the study. Section 4 reports the finding summary of the scoping review
of the policy documents and reports covering health adaptation towards climate-related
disasters and analyses using the Health-EDRM framework. Section 4 also reflects the results
from the scoping review and the national consultation. Section 5 concludes the practical
and policy implications of the study, including some limitations and recommendations for
future research.

2. Disaster Management Governance, Policy and Strategy in Indonesia

In Indonesia, disaster management was first regulated by Law no. 24 of 2007 con-
cerning Disaster Management (DM). The DM Law was created to respond to the high
threat of disasters in Indonesia, whether triggered by natural, non-natural, or man-made
consequences. This DM Law is the basis for implementing disaster management in Indone-
sia. Regarding the impact of climate change, which triggers an increase in the hazard and
vulnerability of disasters, it has not yet become the primary consideration or explicitly
stated [19].

One of the laws explicitly or implicitly related to climate change and disaster risk
reduction is Law no. 32 of 2009 concerning Environmental Protection and Management
(Perlindungan dan Pengelolaan Lingkungan Hidup/PPLH). In general, the PPLH Law does
not explicitly contain or provide terminology regarding disaster risk reduction. However,
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it mentions the obligations of the national and local governments to conduct a Strategic
Environmental Assessment (Kajian Lingkungan Hidup Strategis/KLHS) before compiling the
Regional Spatial Planning (Rencana Tata Ruang Wilayah/RTRW). KLHS itself functions as a
formulation and evaluation of policies, plans, or programs that have the potential to cause
environmental impacts and/or risks [20].

Besides, the Indonesian government has also issued a law that states the importance
of providing health services in disaster conditions, namely Law no. 36 of 2009 concerning
Health. In general, the concept of this Law pays more attention to responding after a
disaster and does not focused on pre-disasters. The types of disasters referred to are still
quite broad, thus presents opportunity to priorities climate-driven disasters [21].

In the context of the vulnerable population, Law no. 1 of 2014 concerning the Man-
agement of Coastal Areas and Small Islands also emphasizes the condition of coastal areas
and islands that are extremely vulnerable, which are observing environment degradation
caused by irresponsible human activities. It did acknowledged the influence of climate
change driving the speed of sea level rise and exacerbates the vulnerability and risk of
communities, coastal ecosystems, and small islands. However, this Law does not explic-
itly mention measures addressing the cascading effects of climate change [22]. Disaster
risk reduction efforts are mostly reactive and only carried out through disaster responses
through area rescue activities from the threat of storms and floods (which are types of
climate-related disasters).

The increasing frequency of disasters that affects all sectors requires rapid and effective
coordination that involve multiple stakeholders. Eight national clusters (see Figure 1) were
formed according to the Decree of the Head of BNPB No. 173 of 2015 concerning National
Clusters for Disaster Management [23].
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There have been several regulations and guidelines issued by related ministries/agencies
related to climate-related disasters and health adaptation at the operational level. These
regulations and guidelines will be further discussed in this paper.

3. Method

In general, this study is divided into two stages: (i) Desktop review, and (ii) National
stakeholder consultation meeting.
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3.1. Desktop Review on Climate-Related Disaster Policy Addressing Health Impacts

This study used a scoping study to identify the action areas of Health-EDRM in policy
documents, its content, and any potential gaps that require further study. The research
question was: What are the policies addressing the health impacts of vulnerable populations
experiencing climate-related disasters? The search strategy of this review was systematic in
its approach, employing established guidelines to inform the methodological process.

3.1.1. Search Strategy and Document Selection

Relevant official government websites were assessed to locate grey literature, in-
cluding the National Disaster Management Authority (bnpb.go.id), the Ministry of En-
vironment and Forestry (menlhk.go.id), the Ministry of National Development Planning
(bappenas.go.id), the Ministry of Health (kemkes.go.id), Health Crisis Centre (pusatkri-
sis.kemkes.go.id), and the Ministry of Social Affairs (kemsos.go.id). The search for grey
literature was also carried out on several websites of non-governmental organizations such
as USAID-APIK Program (apikindonesia.or.id), MDMC (mdmc.or.id), and PMI-Indonesian
Red Cross (pmi.or.id).

The used search terms including: “dokumen hukum”, “undang-undang”, “kebijakan”,
“rencana”, “arahan”, “keputusan”, “perubahan iklim”, “bencana”,“krisis kesehatan”, “ke-
sehatan”, “kerentanan”,”mitigasi”, “adaptasi”, “implementasi”, “monitoring”, “integrasi”,
“konvergensi”, “API dan PRB”, “IKU”, “indikator kinerja utama”,“pemantauan”, “keber-
lanjutan”, “nasional”, “Indonesia”.

All identified policies and documents were listed in an Excel workbook and screened
against agreed inclusion and exclusion criteria (see Table 1), first by title and executive
summary or abstract and then in full text.

Table 1. Inclusion and Exclusion Criteria.

Inclusion Criteria Exclusion Criteria

• Type of document: Policy documents in Indonesia (Law,
regulations, circulars and directives)

• Language of document: Indonesian
• Documents were published on websites of relevant

ministries, governmental organizations, departments or
reputable organizations.

• Content of documents on disasters, climate change, health
impacts, vulnerability and health adaptation strategies and
policies to cope with climate-related disasters in Indonesia.

• They were published between the year 2010 to 2021.

• Documents only focus on disasters and adaptations of
other sectors, such as agriculture and rural development,
construction, environment and natural resources, without
any implication on Health.

• Documents with non-climate related disasters such as
earthquakes and tsunami; and not relating to climate
change impacts;

• Considers with a focus more on GHG emission
(mitigation);

• Vulnerability studies/measurement were not related to
climate-related disaster;

• Documents were not directly related to Health (e.g., only
flood modelling);

• No access to full paper/insecure link to access.

(Source: Author).

We searched and identified as many relevant policy documents as possible based on the
selection criteria and source. The relevance and applicability of each policy document to the
countries were assessed and categorized using the WHO Health Emergency and Disaster
Risk Management (Health-EDRM). Policies addressing disasters not listed as climate-
related disasters such as earthquakes and tsunamis were excluded. This review does not
cover policies that intervene in indirect health impacts such as urban heat, agriculture,
and plants.

3.1.2. Data Extraction

The data extraction tool was developed in Excel for extracting information from
identified documents. Two types of information in the documents were extracted: (1) infor-
mation on documents’ characteristics such as proposed institution, year of publication, type
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of document, objectives, and other details, (2) information based-on study objectives such as
climate-related disaster, health impacts, vulnerable groups, measures/guidelines/planning/
policy/laws, execution levels, amendments over time, funding, and implementation gap.

3.2. Stakeholder Consultation

The consultation meeting aims to (i) present a preliminary summary of the state
of evidence related to the impacts of climate-related disasters and health adaptation in
Indonesia; and (ii) facilitate knowledge exchange of insights for establishing a common
consensus to implement health adaptation plans for the vulnerable population in Indonesia.

This meeting is a means to report scoping review findings and obtain feedback from
the participants. This meeting also aims to adopt a country-driven process to ensure
ownership by the countries, cross-sectoral cooperation and coordination to strengthen and
develop adaptation efforts.

There is no doubt that climate change and its associated impacts present a significant
challenge to the world today and, unfortunately, will increasingly do so in the future. The
immense challenges ahead make working together between sectors, countries, and regions
more critical than ever. To this end, this meeting aims to provide a network platform
to facilitate multi-sector and multi-disciplinary research partnerships and international
cooperation.

More than 40 participants from professionals and decision-makers to government,
industries, and non-government organizations attended this meeting. The inclusion criteria
for the selection of meeting participants includes (i) experts or those who represent the
key ministries or practitioners in the field of health, disaster, or climate change; (ii) have
a working area or residence of Banda Aceh, Mataram, and Ambon City to represent
Indonesia’s western, central and eastern regions. All three cities have similar characteristics
as coastal areas vulnerable to climate-related disasters. The participants were engaged in a
dialogue to shape the future research agendas, policies, and collaboration strategies to deal
with priority issues concerning climate change, disaster, vulnerable population, adaptive
measures.

Moreover, to gain more in-depth information, six follow-up discussions have been
carried out with several respected ministries, including the National Disaster Management
Agency, the Ministry of Health, and the Ministry of Environment and Forestry.

3.3. Data Analysis

We employed qualitative content analysis to code text by identifying categories and
themes. The policy documents were analyzed according to predefined themes based on
WHO Health-EDRM Framework: (1) Policies, Strategies and Legislation; (2) Planning
and Coordination; (3) Human Resources; (4) Financial Resources; (5) Information and
Knowledge Management; (6) Risk Communication; (7) Health Infrastructure and Logistics;
(8) Health and related Services; (9) Community capacities for Health EDRM; (10) Monitoring
and Evaluation.

Data analysis was carried out by coding, classifying, and categorizing to formulate
progress and challenges related to health adaptation policies and strategies towards climate-
related disasters in Indonesia. The triangulation method was used to confirm the data’s
trustworthiness and to check or compare the data collected from desktop reviews, consulta-
tions, and follow-up discussions. Based on the findings of this study, we then suggested
several ways forward to support mobilizing and accelerating health adaptation actions.

4. Results and Discussions
4.1. Overview of Reviewed Documents

A total of 212 potential policies and documents were retrieved. After screening for
relevance and significance, there were 38 regulations and 16 reports, guidelines, planning
policies, and documents included in the analysis. The majority of policies in Indonesia that
correlate to climate-related disasters and their impact on the health sector are issued by the
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National Disaster Management Agency and The Indonesian Ministry of Environment and
Forestry (each published eight regulations), and The Indonesian Ministry of Health (seven
regulations).

In Indonesia, health adaptation strategies to address climate-related disasters re-
quire the involvement of various key agencies including the Ministry of Environment
and Forestry (Kementerian Lingkungan Hidup dan Kehutanan/KLHK), Ministry of Health (Ke-
menterian Kesehatan/KEMENKES), and National Agency for Disaster Management (Badan
Nasional Penanggulangan Bencana/BNPB). Each sector contributes according to its areas of
jurisdiction and priorities which can be clearly reflected in key policy documents. While
KLHK expresses challenges addressing the vulnerabilities from the environmental perspec-
tive, KEMENKES focuses on reducing susceptibility and enhancing the adaptive capacity
of the individuals and societies, and BNPB oversees general disaster risk management
governance and community resilience building.

Based on Law No 32/2009, KLHK holds the mandate to be the leading agency for
climate change-related issues [18]. Following the Presidential Regulation, No. 16/2015
concerning the Ministry of Environment and Forestry, the National Agency for Climate
Change (Dewan Nasional Perubahan Iklim/DNPI) was dismantled. KLHK then established
a directorate that deals explicitly with climate change, namely the Directorate of Climate
Change Control [24].

As health adaptation measures are perceived as an integral part of climate change
impacts’ management efforts; the directorate managed to launch policies related to health
adaptation, for instance, the Ministry of Environment and Forestry Regulation No: P.33/
Menlhk/Setjen/Kum.1/3/2016 concerning the guideline to develop climate change adap-
tation plans. In this regulation, health is listed as one of six priority areas for adaptation
measures in Indonesia (the other five priority areas are: food security, sustainable energy,
shelter, infrastructure, and coastal and small islands’ region) [25].

Aside from this policy, KLHK also released the Ministry of Environment and Forestry
Regulation No: P.84/Menlhk/Setjen/Kum.1/11/2016 concerning the climate-resilient
village program. In this program, there are four main components: (1) flood, drought,
and landslides’ prevention, (2) enhancing food security, (3) coastal flood and erosion
management, and (4) climate-sensitive diseases prevention [26].

As for KEMENKES, health adaptation is framed as activities that aim to address the
adverse health impacts of climate change, as referred in the Ministry of Health Regulation
No: 1018/2011. Further, this regulation also describes that health adaptation measures can
be in the form of (1) information dissemination and advocacy; (2) vulnerability mapping;
(3) improvement of health system response; (4) legislation; (5) improvement of health
service coverage; (6) improvement of human health resources; (7) improvement of climate-
sensitive disease control and prevention; (8) partnership; (9) community empowerment
within the local health adaptation; and (10) improvement of disease surveillance and
information systems [27].

Following the launch of Presidential Instruction no 1/2017 concerning the national
healthy living community movement (Gerakan Masyarakat Hidup Sehat/GERMAS), KE-
MENKES produced policy document No 8/2019 on community empowerment in the
health sector. This policy document highlights the importance of empowering commu-
nity members in all health-sector-related activities, including disaster preparedness and
health-crisis response. This policy also describes what is required to implement effective
community empowerment in health promotion and preventive measures [28]. The Indone-
sian Health Minister, along with the other WHO South-East Asian Regional Office member
states’ health ministers, participated in the Malé Declaration that endorses implementing
the WHO SEARO Framework for Action on Building Health Systems Resilience to Climate
Change [29].

In the case of BNPB, while there is no particular policy document published by
this agency that focuses solely on health adaptation, this agency sets and regulates the
essential components related to disaster risk governance. The agency also contributes
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to health adaptation measures through facilitating community participation (Head of
National Agency for Disaster Management or Peraturan Kepala/Perka BNPB No 11/2014);
disabled population protection and participation (Perka BNPB No 14/2014); accountability
(Perka BNPB No 10/2014); gender mainstreaming in disaster management (Perka BNPB No
13/2014); roles of private institutions in disaster management (Perka BNPB No 12/2014);
logistic management in an emergency (Perka BNPB No 10/2012); disaster management
command control (Perka BNPB No 10/2008); and needs assessment in the aftermath of
disaster (Perka BNPB 15/2011) [30–36].

To facilitate the collaborative efforts between all stakeholders, the Indonesian Pres-
ident has launched Presidential Regulation No 87/2020 on the Indonesian Grand plan
for Disaster Management 2022–2044. This policy document covers the plan of actions
such as (1) hazard assessments; (2) understanding vulnerabilities; (3) disaster risk analysis;
(4) disaster risk reduction measures; (5) disaster preparedness and response mechanisms;
(6) task allocations, responsibilities and resource management. This grand plan serves as
a guideline for provincial and district levels to develop their disaster management at a
local level. Moreover, this grand plan features the convergence of disaster risk reduction,
sustainable development and climate change adaptation measures [37].

4.2. Analyzing Using WHO Health-EDRM Framework

Human health has been acknowledged as one of the most critical aspects of climate
change impacts since the earliest report of the Intergovernmental Panel on Climate Change
(IPCC) in the early 90s. The World Health Organization (WHO) published its first as-
sessment report on climate change and human health in 1996. This report presents the
various possible impacts of climate change and stratospheric ozone depletion on population
health [38]. Since then, many researchers and practitioners have worked collaboratively to
design workable frameworks that aim to reduce the adverse impacts of climate change on
population health [39–42].

The International Disasters Database (EM-DAT) defined disaster as an event that
must meet at least one of the following criteria: ten or more people reported killed; 100 or
more people reported affected; declaration of a state of emergency; call for international
assistance, to be recorded as a disaster [40]. According to the UN Office for Disaster Risk
Reduction (UNDRR), climate-related disasters were categorized as meteorological (storm,
extreme temperature, fog), climatological (drought, glacial lake outburst, wildfire), or
hydrological (flood, landslide, wave action) [43,44].

Reducing the impact caused by disasters is one of the most urgent priorities. WHO
has developed the Health Emergency and Disaster Risk Management Framework (Health-
EDRM), which is a substantial response to the increasing challenges of disasters. This
framework emphasizes the importance of prevention, preparedness, and response and
recovery to save lives and protect health. In its application, this framework outlines
the need to work together—because Health-EDRM cannot be performed by one sector
alone [45–47].

The health-EDRM framework incorporates a set of functions and elements that are
represented from multisectoral emergency and disaster management, capacities for achiev-
ing the International Health Regulations/IHR [48], health system building blocks, and
good practices from regions, countries, and communities. The framework focuses mainly
on the health sector, noting the need for collaboration with many other sectors that make
substantial contributions to reducing health risks and consequences [49–51].

In the context of Indonesia, several policies related to climate-related disasters and
health adaptation are identified and mapped using the WHO H-EDRM framework (see
Figure 2). Through this analysis, we can see how different policies from multiple stakehold-
ers are interlinked.
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However, implementation in the field encountered several limitations or gaps or
barriers. These challenges have been identified based on the results of the desktop review,
consultation meeting and follow-up discussion as described in Table 2.
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Table 2. Findings summary.

H-EDRM Component Progress Challenges Ways Forward

Policies, Strategies and
Legislation

- A number of regulations,
strategies and policies
have been published
[DR]

- The Nationally
Determined
Contribution (NDC)
roadmap has mentioned
health issues (DR)

Yet, health issues are not well
represented in non-health
sectors [DR]

Advocacy efforts to ensure
that health takes a more
central position in
multisectoral legislations,
approaches, and actions

Planning and Coordination

Initiation of a joint secretariat,
monitoring dashboard and
Non-Government
Collaboration Forum [FD]

- High sectoral ego [CM]
- Coordination in crisis

management in the health
sector [FD]

- Participation of other
sectors, both in sectors
with operations that
directly or indirectly affect
health issues [FD]

Inter-sectoral cooperation

Human Resources

Increasing the capacity of
human resources governed by
regulation by the Minister of
Health [DR]

- Disaster command system
not functioning correctly
[DR]

- No policy related to
handling referrals of
patients [DR]

- Health worker capacity
still inadequate [DR]

- Health office does not yet
have a disaster
management team [DR]

- Skilled and dedicated
human resources, both
national and local

- Notable and long-term
investments in
education and training
in a systematic and
structured manner

Financial Resources

- Health adaptation
funded from the
National or Regional
Revenue and
Expenditure Budget or
other sources [DR]

- Funds allocation in the
health sector is mainly
used for pre-disaster
activities (75%) [FD]

Disaster risk reduction has not
been prioritized by many
district/city governments [FD]

Allocate adequate funding by
the government and other
related institutions

Information and Knowledge
Management

Several information systems
have been developed [DR]

- How to document every
process of the disaster
management process
[CM]

- Research-based evidence,
knowledge, and practice
and the development of
innovative risk
management techniques
[CM]

Establishment of effective
knowledge management
mechanism
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Table 2. Cont.

H-EDRM Component Progress Challenges Ways Forward

Risk Communications

Identification of risks,
information dissemination
and development of future
risk scenarios and mapping
have been regulated [DR]

Dissemination of conflicting
information [CM]

- Ensure real-time access
and exchange of
practical information,
advice and opinions

- Coordination in public
information activities

Health Infrastructure and
Logistics

Regulation exists to ensure the
sufficiency of logistics and
relief items distribution [DR]

- How to enable effective
health response and
recovery [FD]

- How to protect public and
private investment [FD]

Ensure a safe and secure
condition of health
infrastructure and logistics

Health and Related Services

Focus on increasing health
service coverage and
strengthening early warning
systems on climate change
and health impacts [DR]

Lack of attention to vulnerable
groups who require special
attention/treatment,
particularly for health-related
needs [CM]

- Increase service delivery
to meet the growing
health needs of
catastrophe situations

- Take specific actions to
address specific hazards

Community Capacities for
Health EDRM

Various initiatives to build
resilience at the village level
(i.e., Disaster Resilient Village,
Healthy Climate Village,
Climate Village Program)
[DR]

How to build community
capacity [CM]

The need for synergy between
programs carried out at the
village level

Monitoring and Evaluation

Monitoring and evaluation
with the existing authorities
and mechanisms within the
institution, both at national
and local levels [DR]

No standard indicators to
monitor program risk, capacity
and implementation [FD]

Integration into existing
health sector monitoring
systems

Notes: [DR] = desktop review; [CM] = Consultation Meeting; [FD] = Follow-up Discussion.

4.2.1. Policies, Strategies and Legislation

In sum, the review show that a number of regulations, strategies and policies related to
climate-related disasters and health adaptation have been published in Indonesia. However,
health is not well represented in policies and strategies developed by non-health sectors.
Advocacy efforts to assure a more central position for health in multisectoral legislations,
approaches, and actions. There needs to be support and a concrete and intense collaboration
design in implementing climate-related disasters and health adaptation policies. It is
necessary to have a link between stakeholders and their respective roles and to become
a national priority and how implementation can be carried out in specific locations and
potential areas.

The development of the Nationally Determined Contribution (NDC) roadmap for
adaptation aspects is the commitment of the Indonesian government in reducing vulner-
ability and risk, increasing adaptive capacity, and strengthening resilience. The NDC
document’s position is as an umbrella at the national and regional levels to strengthen
the climate change adaptation strategies. Indonesia’s updated NDC highlights progress
beyond the previous NDC, notably increasing adaptation ambition as detailed in the pro-
grams, strategies, and activities to promote economic, social, and livelihood resilience,
and ecological and landscape resilience [52]. The calculated indicators used in the NDC
include health issues, potential losses to climate change, in line with the initiatives en-
couraged in the COP26 Health Program, namely strengthening the inclusion of health in
their NDCs by quantifying the potential health co-benefits of national climate mitigation
commitments [17].
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4.2.2. Planning and Coordination

The high sectoral ego is one of the underlying reasons hindering smooth coordination.
The strength of the sectoral ego can blunt coordination efforts and make coordination a
meaningless routine activity [53]. Each sector will fight for its interests. Inter-sectoral
cooperation can be established if the interests of work units are guaranteed.

Coordination in crisis management in the health sector is not only a purely technical
activity involving the health authority, but it also necessitates the participation of other
sectors, sectors with operations that directly or indirectly affect health issues. The national
government has initiated a joint secretariat, monitoring dashboard and Non-Government
Collaboration Forum for the National Disaster Management Plan and Master Plan for
Disaster Management to coordinate various agencies’ activities/ministers [54].

This joint secretariat consists of cross ministries and agencies under the coordination
of the Steering Committee (SC) to ensure the mainstreaming of the National Disaster
Management Plan. The Joint Secretariat uses a dashboard to show the progress and
achievements of the National Disaster Management Plan. The dashboard also provides
information related to the National Disaster Management Plan results and the cross-sectoral
issues that develop in its implementation. The Non-Government Collaboration Forum
solicits commitments and contributions from non-Governmental institutions in achieving
the National Disaster Management Plan targets. In the Non-Government Collaboration
Forum, tracking and tagging of the achievement of the National Disaster Management
Plan targets are also carried out based on the Annual Report of the Non-Governmental
Institutions/Institutions involved [54].

4.2.3. Human Resources

Increasing the capacity of human resources in the health sector is also one of the
adaptation strategies of the health sector to the impacts of climate change in Indonesia,
which is governed by regulation by the Minister of Health [27].

Skilled and dedicated human resources are needed as an adaptation strategy for the
health sector, both national and local. Notable and long-term investments in education and
training are required systematically and in a structured manner. Some of the skills and
competencies that need to be trained include emergency planning, incident management,
epidemiology, information management, risk and needs assessment, logistics, risk com-
munication, and health service delivery [2,55]. However, human resource management
also needs planning for staff needs (including capacity building for emergency response),
occupational health and safety, and education and training for competency development.

As per this review’s findings, some of the problems that often occur in the field related
to human resources in the health sector include: the disaster command system is not
functioning correctly, there is no policy related to handling referrals of patients affected by
disasters, health worker capacity in disaster management is still inadequate, and the health
office does not yet have a disaster management team [56].

4.2.4. Financial Resources

To develop capacity and implement programs and activities related to the adaptation
of the health sector in the face of climate-related disasters, it is necessary to allocate adequate
funding by the government, including the Ministry of Health and other related institutions.
The regulation states that health adaptation measures can be funded from the National
Revenue and Expenditure Budget (Anggaran Pendapatan dan Belanja Negara or APBN) or
the Regional Revenue and Expenditure Budget (Anggaran Pendapatan dan Belanja Daerah or
APBD) or other resources. The role of private institutions is also essential in financing the
adaptation program for the health sector.

As stated by the expert from the Ministry of Health, the allocation of funds related
to disasters in the health sector is used for pre-disaster activities (75%), during a disaster,
and post-disaster activities (25%). There are numerous actions for pre-disaster activities,
particularly for building human resource capacity, contingency planning, facility and
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infrastructure procurement, monitoring, and evaluation. At the regional level, funding
for disaster management programs is also primarily contained in the relevant Regional
Work Units (Satuan Kerja Perangkat Daerah or SKPD. The funding can be sourced from the
APBD, APBN, and foreign aid. However, regional leaders’ goodwill is critical because this
health issue involves regional authority. Unfortunately, many district/city governments
have not prioritized disaster risk reduction. When viewed from the existing disaster risk
index, almost all regions in Indonesia are at risk of a disaster. In addition, the regional
paradigm recognizes that disaster management is the responsibility of the Regional Disaster
Management Agency (Badan Penanggulangan Bencana Daerah or BPBD). If the Regional
Health Office allocates a disaster budget, it will be questioned.

4.2.5. Information and Knowledge Management

Information and knowledge management capabilities must be strengthened to enhance
the health sector’s adaptation to climate-related disasters. This effort is needed to support
risk/needs’ assessment, disease surveillance and other early warning systems, public
communications, and other related strategies.

However, the challenge has been figuring out how to document every disaster man-
agement process so that adequate reference documentation is available in the future for
disaster risk reduction. The collection, analysis, and dissemination of information must
be harmonized across all relevant sectors. There needs to be a knowledge management
mechanism implemented to ensure that “the right information reaches the right people
at the right time”. According to research, the significance of knowledge management
practices has been demonstrated to improve the effectiveness and performance of disaster
management activities [57]. The evolution of evidence, knowledge, and practice and the
development of innovative risk management techniques are all needed to be supported by
research. Evidence-based technical guidance is also required to enhance capacity through
training programs and health system changes.

4.2.6. Risk Communications

Effective communication is needed in an adaptation strategy in the health sector,
including risk communication, especially when dealing with other sectors, government
authorities, media, and the public. It is necessary to ensure real-time access and exchange of
information, advice and opinions so that everyone at risk can make informed decisions and
take action to prevent, mitigate and respond to potential emergencies. Public information
activities need to be coordinated among stakeholders to avoid disseminating conflicting
information and adapted to the risks and needs of diverse at-risk populations, including
those with higher levels of vulnerability [58–60].

The primary purpose of risk communication is to help people make informed decisions
about avoiding or managing risk. In addition, risk communication helps plan based on
facts and scientific data. Risk communication provides education and information, and
suggests hazard prevention behavior [2].

4.2.7. Health Infrastructure and Logistics

Health facilities and critical public infrastructures must be ensured safe and secure.
They must be prepared for emergencies and can protect the lives of their residents, enable
an effective health response and recovery, protect public and private investment, support
sustainability, and reduce the impact of health care on the climate and environment. Es-
sential services in health facilities, such as water, sanitation, and energy, also need to be
ensured that they are available and continue to function before, during, and after a disaster
event. The provision of supporting logistics also needs to be prepared, including the initial
placement of drugs and supplies, an effective supply chain, and a reliable transportation
and telecommunications system.
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4.2.8. Health and Related Services

This review’s findings demonstrate that policies to assure health and related services
focus on increasing health service coverage, especially in areas most vulnerable to climate
change impacts, and strengthening early warning systems on climate change and health
impacts. In the aftermath of disasters, preventative measures must be taken to minimize
infectious disease epidemics and adhere to minimum health standards.

However, the challenge of adapting health to disaster situations in Indonesia, accord-
ing to the consultation meeting, is the lack of attention to vulnerable groups who require
special attention/treatment, particularly for health-related needs. This challenge needs
serious attention considering the rise in climate-related disasters in Indonesia, which have
had adverse health consequences, and the urgent need for adaptation methods to lower
the risks and vulnerabilities of the most vulnerable groups [61].

Public health facilities must be well prepared to respond effectively to a disaster
that has an enormous impact on the health sector. Health facilities should be able to
increase service delivery to meet the growing health needs of catastrophe situations (e.g.,
by increasing bed capacity, establishing temporary facilities or mobile clinics, and so on) as
well as take specific actions to address specific hazards.

4.2.9. Community Capacities for Health EDRM

The community’s active participation in the health adaptation strategy to climate-
related disasters is critical. Communities could participate in risk assessments to identify
local hazards and vulnerabilities so that actions can be formulated to reduce risks before
a disaster occurs. Communities could also play a significant role in emergency response,
recovery and reconstruction efforts. Communities could contribute in conducting surveil-
lance, building household preparedness, increasing capacity in providing first aid, and
taking various actions at the site level before, during and after disasters.

Various initiatives to build resilience at the village level have been carried out. The
National Disaster Management Agency (BNPB) initiated the Disaster Resilient Village (Desa
Tangguh Bencana or Destana) program, which is a village that has the independent ability
to adapt and deal with disaster threats and recover quickly from the adverse effects of
disasters [62].

The Ministry of Health (KEMENKES) has initiated a Healthy Climate Village (Desa
Sehat Iklim), abbreviated as DESA-DESI. This program aims to create healthy and indepen-
dent communities adaptive to climate change. The development of activities in DESA-DESI
needs to be coordinated and synergized with other programs and activities implemented
to strengthen efforts to control climate change at the site level. Healthy Climate Village
activities are focused on strengthening the adaptive capacity of the community in the health
sector [63].

One of the strategies of the Ministry of Environment and Forestry (KLHK) to control
climate change is to encourage multi-stakeholder cooperation to strengthen climate change
adaptation and mitigation capacity at the community-based site level through the imple-
mentation of the Climate Village Program (Program Kampung Iklim or ProKlim). The various
initiatives carried out by the various ministries are expected to synergize so that adaptation
and mitigation activities can be more developed so that a climate-resilient society is formed,
accompanied by an increase in the welfare of the local community [26].

4.2.10. Monitoring and Evaluation

In this study, we identify multiple institutions have engaged in monitoring and eval-
uating the implementation of the adaptation strategy towards climate-related disasters.
Reports of achievements and benefits are also obtained through monitoring, evaluation,
and reporting mechanisms. The analysis of policy documents shows that the monitoring
and evaluation process is performed to ensure the progress of adaptation efforts and aspects
of supporting program sustainability. It aims to monitor the implementation of adaptation
programs and activities to follow the plans that have been prepared.
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Processes for monitoring progress toward achieving the health sector’s core adaptation
goals and capacities need to be integrated into existing health sector monitoring systems.
This includes the need for standard indicators to monitor program risk, capacity and
implementation. Ongoing monitoring can be complemented by periodic evaluations,
particularly preparedness (e.g., simulations), response, and recovery activities.

5. Conclusions

This study has identified several gaps and challenges, which includes: (i) climate-
related disasters and/or human-induced climate change impacts have not been acknowl-
edged in the current primary disaster management law, (ii) the interconnected nature of
climate change impacts on health requires a set of interlinked stakeholders and policies,
(iii) lack of a shared framework that engages multiple stakeholders for moderating climate
change impacts on population health (e.g., most agencies involved in climate-related dis-
asters are still fragmented), (iv) lack of coordination across related institutions), (v) lack
of policies that focus on cross-boundary information and resource sharing, (vi) sectoral
ego is also a persistent issue; every stakeholder has a desire to raise their flag, (vii) most
policies are still at country/national level, translation to become actionable policies at
local/provincial levels is still lacking.

Several recommendations have been formulated. First, advocacy efforts assuring that
health takes a more central position in multisectoral legislations, approaches, and actions.
Second, establish a shared/common framework that involves multiple stakeholders for
health adaptation. Third is the need to translate national policies to the local context. Fourth,
strengthen leadership and facilitation skills for effective collaborative governance of health
adaptation at local levels.

This research is solely based on examining policy papers pertaining to the health
sector’s adaptation to climate-related disasters. This study does not detail how these
policies are being implemented in the field. As a result, more research is needed to identify
the factors contributing to the disparity between existing policies and their field execution.

This paper recognizes the need to develop and implement a system of public health
care policies in the context of climate change, ensuring the rights of vulnerable social groups.
It contributes to a burgeoning research area at the nexus of climate-related disasters and
health adaptation policy. Our findings reaffirm the importance of climate-health adaptation.
Finally, considering the co-creation of policies with relevant stakeholders as a key for
climate action at the national and sub-national level is arguably a critical opportunity for
addressing research gaps in our knowledge of the role of collaborative governance as a
driver of effective climate adaptation.
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