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Executive summary

Risk induced by natural hazards and climate change has been 
accelerating worldwide, leading to adverse impacts on 
communities' well-being. Dealing with this risk is increasingly 
complex and requires cross-sectoral action. Adaptive Social 
Protection (ASP) has emerged as a promising approach to 
strengthen the resilience of communities by integrating Social 
Protection (SP), Disaster Risk Management (DRM) and Climate 
Change Adaptation (CCA) efforts. To inform this integration 
and thereby support the development of a functional ASP 
approach, the identification and provision of relevant data 
and information are vital. In this context, risk assessments are 
crucial as they establish the groundwork for the design of 
effective ASP interventions. However, despite the importance 
of risk information for ASP and the abundance of sectoral 
assessments, there is not yet a comprehensive risk assess-
ment approach, a reality that also applies to Indonesia. 
Although the country is one of the international pioneers of 
the concept and has enshrined ASP at the highest national 
level in its development plans, this emphasis in policy and 
practice has been hampered by the absence of more unified 
assessment methods.

The Hazard, Exposure and Vulnerability Assessment (HEVA) 
presented here takes a unique approach to develop such a 
cross-sectoral risk assessment and apply it throughout 
Indonesia. The HEVA brings together different risk under-
standings of key actors both internationally and domestically 
within SP, DRM and CCA, as well as identifying commonalities 
across sectors to establish a joint understanding. The HEVA 
not only considers risk as an overarching outcome but also 
focuses on its drivers, i.e. hazards, exposure and vulnerability, 
to identify why specific communities are at risk and thus 
customize ASP interventions. Subsequently, risks are assessed 
for Indonesia’s regions and provinces based on this cross-
sectoral risk understanding. Secondary data has been 
acquired from various existing sectoral assessments conduct-
ed in Indonesia, and in total, data for 44 indicators has been 
compiled to calculate hazard, exposure and vulnerability 
levels for all 34 Indonesian provinces.



Figure E1: Overall risk map for Indonesia; own figure
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Findings of the HEVA suggest that overall risk is high in 
Indonesia and no single province can be characterized as a 
low-risk area, demonstrating a strong relevance for ASP 
throughout the whole of the country. Papua, Maluku, and 
Central Sulawesi were identified as provinces with the highest 
overall risk in Indonesia. However, even Yogyakarta, which 
was identified as a comparatively low-risk province, still ranks 
among the ten most hazard-prone provinces in the country 
and has a demonstrated history of severe impact events. This 
also underlines that the composition of risk based on the 
interplay of hazard, exposure and vulnerability differs 
significantly among provinces. For example, in Papua and 
West Papua, vulnerability ranks as the highest in Indonesia, 
while hazard and exposure levels are comparatively low. In 
contrast, East Java and Central Java are among the highest 
hazard-prone provinces, while exposure and vulnerability are 
comparatively low. The results provide much more compre-
hensive insight than individual sectoral analyses can offer, 
facilitating the strategic development and implementation of 
targeted ASP interventions that address the respective key 
risk components.

Based on lessons learned from the development and applica-
tion of the HEVA approach, as well as from the retrieved 
results, the report provides recommendations relevant for 
policymakers, practitioners and researchers. First, recommen-
dations regarding risk assessments for ASP are given, 
emphasizing the need to bring together sectoral understand-
ings and to consider the interconnection of hazards, exposure 
and vulnerability, including their drivers and root causes, to 
assess current and future risk. It is also recommended to 
complement national level assessments with more specific 
local assessments. Secondly, recommendations regarding ASP 
option development in general are provided, including the 
importance of considering side effects of interventions, root 
causes of risks, the potential of nature-based solutions and bar-
riers to implementation due to local capacities when designing 

ASP interventions. Third, recommendations regarding focal 
areas for ASP programmes are outlined for the case of 
Indonesia, such as prioritizing interventions in risk hotspots and 
areas characterized by high readiness for ASP solutions. At the 
same time, it is vital to leave no region behind as all provinces 
face risks that potentially jeopardize communities’ well-being.

Note to the reader

This report is an abridged and updated version, supplement-
ed by additional inputs and sources, of a full report originally 
drafted in Bahasa Indonesia (“Bahaya, Keterpaparan, dan 
Kerentanan di Indonesia: Penilaian di seluruh kabupaten dan 
provinsi untuk menghasilkan informasi untuk pengembangan 
Peta Jalan Perlindungan Sosial Adaptif.”). The full report was 
compiled by the authors of this report and developed within 
GIZ Indonesia’s Social Protection Programme. The official 
handover of the report occurred in August 2021 to the 
Indonesian Ministry of National Development Planning 
Bappenas. The results of this report do not differ from the 
original report; however, aspects of the Bahasa version were 
omitted, such as the detailed discussion of disaster impacts in 
Indonesia. This adjustment of content was done purposely to 
condense the vast amount of information of the original 
report targeted at national policymakers and thereby simplify 
content with the hopes of increasing its uptake by a larger 
audience.
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Ringkasan eksekutif

Meningkatnya risiko yang berasal dari bahaya alam dan 
perubahan iklim yang selama ini telah terjadi secara global, 
memberikan dampak negatif kepada kondisi kesejahteraan 
masyarakat. Upaya-upaya yang dibutuhkan untuk mengha-
dapi risiko ini menjadi semakin kompleks dan membutuhkan 
aksi lintas sektoral. Perlindungan Sosial yang Adaptif (PSA) 
muncul sebagai sebuah pendekatan yang cukup menjanjikan 
untuk memperkuat ketahanan masyarakat dengan menginte-
grasikan upaya-upaya Perlindungan Sosial (PS), Penanggulan-
gan Risiko Bencana (PRB), dan Adaptasi Perubahan Iklim 
(API). Maka dari itu, sangatlah penting untuk mengidentifikasi 
dan memberikan data serta informasi yang relevan yang 
dibutuhkan dalam upaya penggabungan ini dan juga untuk 
mendukung pengembangan pendekatan PSA secara 
fungsional. Dalam konteks ini, kajian-kajian risiko menjadi 
krusial karena mereka memberikan dasar yang penting untuk 
perancangan bentuk intervensi PSA yang efektif. Meskipun 
menyadari betapa pentingnya informasi mengenai risiko 
untuk PSA dan banyaknya kajian-kajian sektoral yang ada, 
sayangnya belum ada pendekatan kajian risiko yang dilaku-
kan secara komprehensif, termasuk di Indonesia. Indonesia 
merupakan salah satu pelopor konsep PSA ini secara 
internasional dan telah menempatkan PSA dalam rencana 
pembangunan nasionalnya yang menunjukkan suatu 
komitmen dalam segi kebijakan dan praktek. Namun hal ini 
dibatasi oleh tidak adanya metode kajian yang lebih terpadu. 

Kajian Bahaya, Keterpaparan dan Kerentanan (HEVA) yang 
ditampilkan disini merupakan suatu pendekatan yang unik 
untuk mengembangkan suatu kajian risiko lintas sektoral dan 

menerapkannya untuk seluruh wilayah Indonesia. HEVA 
mencoba menggabungkan dan mencari kesamaan dari 
berbagai pengertian mengenai risiko dari berbagai lembaga 
internasional dan lembaga-lembaga PS, PRB dan API dalam 
negeri. Hal ini bertujuan untuk menghasilkan suatu pemaha-
man bersama mengenai risiko. HEVA tidak hanya mempertim-
bangkan risiko sebagai sebuah dampak secara keseluruhan 
tapi juga memperhatikan faktor-faktor pendorongnya seperti 
bahaya, keterpaparan dan kerentanan untuk mengidentifikasi 
secara detail mengapa suatu komunitas spesifik terancam dan 
dapat menyesuaikan aksi-aksi intervensi PSA untuk komunitas 
tersebut. Maka dari itu, risiko dikaji untuk wilayah-wilayah dan 
provinsi-provinsi di Indonesia berdasarkan pemahaman risiko 
lintas sektor ini. Data sekunder didapatkan dari berbagai 
kajian-kajian sektoral yang telah dilakukan di Indonesia dan 
secara total ada 44 indikator yang telah dikumpulkan untuk 
menilai tingkat bahaya, keterpaparan, dan kerentanan untuk 
keseluruhan 34 provinsi di Indonesia. 

Hasil dari HEVA ini mengindikasikan bahwa tingkat risiko 
secara kesuluruhan di Indonesia adalah tinggi dan tidak ada 
satu provinsi pun yang bisa dikatakan memiliki tingkat risiko 
rendah. Hal ini menunjukkan bahwa PSA sangat relevan di 
seluruh wilayah Indonesia. Papua, Maluku, dan Sulawesi 
Tengah diidentifikasikan sebagai provinsi-provinsi yang 
memiliki tingkat risiko keseluruhan tertinggi di Indonesia. 
Meskipun demikian, Provinsi D.I. Yogyakarta yang diidentifi-
kasi sebagai provinsi dengan tingkat risiko yang cukup rendah 
dibanding provinsi-provinsi lain, ternyata masuk ke dalam 
peringkat sepuluh provinsi dengan tingkat bahaya terbesar 
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dan telah mengalami sejarah kejadian bencana yang cukup 
parah. Hal ini menekankan bahwa komposisi risiko berdasar-
kan bahaya, keterpaparan dan kerentanan sangat berbeda 
antara provinsi yang satu dengan yang lain. Contoh lain ialah 
Provinsi Papua dan Provinsi Papua Barat yang memiliki tingkat 
kerentanan tertinggi di Indonesia namun memiliki tingkat 
bahaya dan keterpaparan yang cukup rendah dibanding yang 
lain. Sebaliknya, Jawa Timur dan Jawa Tengah berada di 
antara provinsi-provinsi dengan tingkat bahaya tertinggi 
namun memiliki tingkat keterpaparan dan kerentanan yang 
cukup rendah dibanding yang lain. Hasil dari kajian ini 
memberikan masukan yang jauh lebih komprehensif diband-
ingkan analisa sektoral secara individu. Hal ini membantu 
menfasilitasi pengembangan dan pelaksanaan PSA secara 
lebih terarah dan strategis serta berfokus kepada masing-
masing komponen utama risiko secara spesifik. 

Laporan ini memberikan rekomendasi-rekomendasi yang 
relevan untuk para pembuat kebijakan, praktisi dan peneliti 
berdasarkan pengalaman dari pengembangan dan pelaksan-
aan metode HEVA dan hasil yang didapatkan. Pertama ialah 
rekomendasi mengenai kajian-kajian risiko untuk PSA yang 
menekankan pentingnya menyatukan berbagai pemahaman 
sektoral dan mempertimbangkan relasi antara bahaya, 
keterpaparan dan kerentanan termasuk faktor-faktor pen-
dorong dan akar masalahnya untuk menilai risiko masa kini 
dan masa depan. Selain itu juga direkomendasikan untuk 
melengkapi kajian tingkat nasional ini dengan kajian-kajian 
tingkat lokal atau di daerah yang lebih spesifik. Kedua ialah 
rekomendasi mengenai pengembangan opsi PSA secara 
umum. Dalam merancang opsi PSA, penting untuk memper-
timbangkan efek samping dari intervensi, akar masalah dari 
risiko, potensi dari solusi berbasis alam serta hambatan dari 
pelaksanaan yang dikarenakan oleh kapasitas lokal. Rekomen-
dasi ketiga memberikan gagasan mengenai area fokus 
program PSA di Indonesia seperti memprioritaskan intervensi 
di area hotspot risiko dan area yang memiliki tingkat kesiapan 

tinggi untuk menjalankan solusi PSA. Pada saat yang sama 
sangatlah penting untuk tidak mengecualikan satu wilayah 
pun karena seluruh provinsi menghadapi risiko yang memiliki 
potensi untuk menghancurkan kesejahteraan masyarakat.

Tambahan untuk pembaca 

Laporan ini merupakan versi pendek dan terbaru (dengan 
tambahan masukan dan referensi) dari laporan lengkap yang 
awalnya ditulis dalam Bahasa Indonesia (“Bahaya, Keterpa-
paran, dan Kerentanan di Indonesia: Penilaian di seluruh 
kabupaten dan provinsi untuk menghasilkan informasi untuk 
pengembangan Peta Jalan Perlindungan Sosial Adaptif.”). 
Laporan lengkap ini dikompilasi oleh para penulis laporan ini 
dan dikembangkan dalam Program Perlindungan Sosial oleh 
GIZ Indonesia. Laporan tersebut diserahterimakan secara 
resmi di bulan Agustus 2021 kepada Kementerian Perenca-
naan Pembangunan Nasional/Bappenas. Hasil dari laporan ini 
tidak berbeda dari laporan asli tersebut, namun ada bebera-
pa aspek dari versi Bahasa Indonesia yang dikeluarkan seperti 
pembahasan detail mengenai dampak bencana di Indonesia. 
Perubahan ini dilakukan dengan tujuan untuk mengambil 
intisari dari banyaknya informasi yang diberikan pada laporan 
asli yang ditargetkan kepada pembuat kebijakan tingkat 
nasional. Maka dari itu, laporan yang lebih singkat ini 
diharapkan dapat lebih dipahami oleh khalayak umum.



Figure E2: Peta risiko Indonesia; gambar sendiri



Hazards, Exposure and Vulnerability in Indonesia  Report No. 30 | March 202210

Figures

Tables

Fig. E1: Overall risk map for Indonesia...................................................................................................... 5

Fig. E2: Peta risiko Indonesia...................................................................................................................... 9

Fig. 1: Workflow of HEVA, including its elements, steps, methodology and outcomes.......................... 19

Fig. 2: Risk framing of the HEVA.............................................................................................................. 23

Fig. 3: Methodological steps of the risk assessment part of the HEVA................................................... 34

Fig. 4: Hazard map for Indonesia............................................................................................................. 39

Fig. 5: Exposure map for Indonesia......................................................................................................... 41

Fig. 6: Vulnerability map for Indonesia.................................................................................................... 44

Fig. 7: Overall risk levels and composition for Indonesian provinces...................................................... 46

Fig. 8: Overall risk map for Indonesia...................................................................................................... 48

Table 1: Sectoral hazard definitions, concepts and understandings........................................................ 25

Table 2: Sectoral exposure definitions, concepts and understandings.................................................... 27

Table 3: Sectoral vulnerability definitions, concepts and understandings............................................... 30



Hazards, Exposure and Vulnerability in Indonesia  Report No. 30 | March 202211



Report No. 30 | March 2022  Hazards, Exposure and Vulnerability in Indonesia 12

Foreword

Dear reader,

Indonesia has demonstrated poverty reduction impressively in 
the past two decades. From 19% at the beginning of the 21st 
century, now it's at around 10%. The figure can be attributed 
to the government's steps direct and indirect strategies to 
alleviate poverty through massive social protection interven-
tion and deepening financial inclusion.

Despite meaningful efforts of the Indonesian government to 
extend social protection to the poor and most vulnerable, 
nonetheless, coverage is still insufficient and not designed to 
address risks from natural hazards. Thus, the Adaptive Social 
Protection approach has emerged as a viable and powerful 
approach to close some of the observed gaps by linking the 
sectors of Social Protection, Disaster Risk Management and 
Climate Change Adaptation. Indonesia is facing a high risk 
from natural hazards, including extreme events and climate 
change, affecting the lives of millions of people. Particularly 
the poor and most vulnerable households are often unable to 
take preventive measures and thus face existential threats. 

The importance of the ASP is strategically explained in the 
National Medium-Term Development Plan (RPJMN) 2020 – 
2024 as the key element for strengthening the implementation 
of social protection. Aligned with the RPJMN, the Indo 
German Social Protection Programme, on behalf of the 
German government, facilitated technical advice to Indonesia’s 
Government in developing innovative approaches to comple-
ment the existing social protection system. In this context, GIZ 
supported the development of a comprehensive policy 
strategy as a framework for enacting the ASP approach 
nationwide, the so-called ‘ASP Roadmap for Indonesia’. 

The ASP Roadmap outlines data and information as one of 
four important building blocks for achieving ASP. The 
availability of relevant data and a common understanding of 
their application are indispensable for successful ASP meas-
ures. However, to date, there is no such risk assessment 
approach available that bridges sectoral methodologies and 
unites them in a common goal.

Hence, this report fills an important gap and marks a milestone 
towards informed decision-making for ASP. The report 
highlights the importance of considering risk due to the 
interaction of different factors that differ hugely across regions 
and over time. It provides an overview of Indonesia's key risks 
and risk hotspot areas to guide the design and roll-out of 
interventions. Lastly, it offers a set of recommendations that 
outline how results can be used and hint at the next steps in 
both research and policy, to drive ASP forward.

We hope that the findings presented will contribute to closing 
crucial gaps when ASP is gaining global attention and 
relevance and serve to provide a stable and well-informed 
foundation for ASP implementation in Indonesia and beyond. 

Cut Sri Rozanna, Principal Advisor, GIZ

Jakarta, March 2022
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1.  Introduction 

1.1.  Background and rationale of the Hazard, Exposure  
and Vulnerability Assessment

 Risks induced by natural hazards and climate change are 
accelerating and becoming increasingly complex, globally 
(UNU-EHS, 2021). Severe adverse impacts worldwide of 
disasters on people, the environment and the economy show 
that preparedness, response and recovery capacities of 
governments and communities are often overstretched. As a 
result, millions of people suffer from hunger, poverty, diseases 
and other threats to lives and livelihoods. In addition, climate 
and socioeconomic projections suggest an increase in the 
number of affected people if effective countermeasures are 
not taken. This calls for enhanced action to protect people’s 
lives and well-being.

Adaptive Social Protection (ASP) has emerged as a promising 
approach to enhance protection for people in an intercon-
nected risk landscape. ASP aims to strengthen resilience to 
natural hazards, climate change and their impacts on 
communities by integrating the efforts of Social Protection 
(SP), Disaster Risk Management (DRM), and Climate Change 
Adaptation (CCA) (Bowen and others, 2020). Best practices 
have been identified globally and underpin the effectiveness 
of ASP to reduce household threats, most notably hunger and 

poverty (Davies and others, 2013). However, risks are diverse, 
ranging for instance from drought-induced food insecurity to 
injuries and asset losses resulting from earthquakes. There-
fore, there is no one-size-fits-all solution and if ASP interven-
tions are to succeed in building resilience, they must consider 
specific risks, including local conditions and people’s needs, 
in a targeted location. The assessment of risks is hence vital 
for the design of ASP interventions and should be an integral 
first step of ASP implementation.

Despite the importance of risk information for ASP and an 
abundance of sector-specific assessments, the development 
and application of a comprehensive risk assessment approach 
in the context of ASP has not yet been achieved. This Hazard, 
Exposure and Vulnerability Assessment (HEVA) takes a unique 
approach to develop and apply such a cross-sectoral risk 
assessment in the context of ASP on the national level for the 
case study country of Indonesia. To achieve this overarching 
goal, the HEVA comprises several objectives that were used 
to guide the assessment.
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First, the HEVA seeks to bring together different risk 
understandings across SP, DRM and CCA. Differences and 
commonalities across these sectors are identified and 
synthesized to derive a joint understanding. This not only 
should inform the subsequent risk assessment but also lays 
the groundwork for all three sectors to relate to and apply  
an ASP approach in their specific areas.

Second, an assessment of risks across SP, DRM and CCA is 
envisioned to ensure the coverage of a broad range of risks, 
including those related to natural hazards and climate 
change, as well as their impacts on human lives and well-
being. This provides a multidisciplinary consideration of 
diverse risks that affect communities, thus improving the 
accuracy of risk estimation.

Third, the HEVA not only aims to consider risk as a consoli-
dated outcome but also specifically focuses on its drivers,  
i.e. hazards, exposure and vulnerability. Interactions among 

these components will be assessed to identify what puts  
a given community or household at risk. This proofs the 
designing of ASP interventions based on a risk layered 
approach, meaning that interventions are targeted to the 
specific interaction of hazard, exposure and vulnerability 
(Hallegatte and others, 2017). 

Indonesia has been selected as a case study country for the 
HEVA as it is characterized by high risk levels and has already 
taken vital steps in establishing an ASP approach for the 
country. The government has made ASP a national policy 
priority in its medium-term development plan (RPJMN 
2020-2024) and continues to work on establishing an 
operational national ASP approach. The HEVA thus presents 
an integral step in supporting Indonesia’s ASP strategy. 
Moreover, the HEVA should not only support Indonesia’s 
efforts but also serve as a blueprint for further, in-depth 
analyses globally, thereby contributing to enhanced knowl-
edge and science-informed action on ASP.
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1.2.  HEVA approach and methodology

In order to provide a thorough understanding of risk and 
assess hazards, exposure and vulnerability across sectors in the 
context of ASP in Indonesia, the HEVA is divided into two main 
analysis chapters (Chapters 2, p. 21 and 3, p.33), followed by 
research and policy recommendations (Chapter 4, p. 52). The 
two main analysis chapters comprise different steps, method-
ologies and intended outcomes (Figure 1, p.19).

The risk understanding section (Chapter 2, p.21) provides an 
understanding of how the term “risk” is defined and used 
throughout this report. This understanding was derived in 
Step 1 from a review of key international literature to ensure 
consistency with international ASP and risk discourses. Based 
on this broader framing of risk, Step 2 focuses on risk 
understanding in Indonesia. Interviews, surveys and a review 
of relevant legal documents and national literature were 
conducted to assess risk understanding across SP, DRM and 
CCA. The assessment compared understandings of hazard, 
exposure and vulnerability to identify commonalities and 
differences across sectors. By highlighting existing overlaps 
and discrepancies, future collaboration under the ASP 
approach is facilitated. The outcome of the risk understand-
ing chapter is to establish a common understanding of risk 
across sectors, both in Indonesia and internationally, among 
relevant actors.

Based on this comprehensive risk framing, the risk assess-
ment section (Chapter 3, p. 33) assesses ASP-related risks in 
Indonesia by identifying and mapping hazard, exposure, 
vulnerability and overall risk levels for each province. In Step 
3, data was acquired for several risk indicators identified from 
the results of Chapter 2 (p.21). In Step 4, the acquired data 
was cleaned and normalized to identify statistical characteris-
tics of all three risk components as well as aggregated overall 
risk across Indonesia and “hotspot” areas. The findings were 

then visually represented through a series of maps and 
graphs in Step 5. To allow for the replication of this process in 
future ASP assessments, the specific methodology and a 
step-by-step procedure is detailed in Chapter 3.1. (p. 33). The 
key outcomes of the risk assessment chapter are mapped 
portraying hazard, exposure, vulnerability and overall risk 
types, levels and trends for different regions and provinces in 
Indonesia. 

Informed by the results of the analysis, recommendations are 
provided with respect to the HEVA methodology and 
potential improvements for future replication. Additionally, 
recommendations are presented on how the identified 
hazard, exposure, vulnerability and risk levels and composi-
tions can inform ASP option development and prioritization, 
generally as well as specifically for Indonesia. The assessment 
was guided by several discussions with Indonesian stakehold-
ers involved in the design and implementation of ASP. Over 
the course of the assessment, eight interviews were conduct-
ed with national actors, i.e. Ministry of National Development 
Planning (Bappenas), National Disaster Management 
Authority (BNPB) and German Development Cooperation 
(GIZ) Indonesia, as well as one with Regional Development 
Planning Agency (Bappeda) from the Siggi Regency in 
Central Sulawesi. In addition, the ASP Technical Working 
Group (TWG) was involved in the assessment and members 
from its four ministries, i.e. Bappenas, Ministry of Social 
Affairs (Kemensos), Ministry of Finance (Kemenkeu) and 
BNPB, shared very valuable information in two designated 
TWG meetings, one workshop and an additional online 
survey. These discussions were vital to include important 
localized perspectives into the assessment in order to 
improve relevance and applicability to potential users of the 
methodology and HEVA results.
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HEVA METHODOLOGY

RECOMMENDATIONS 
FOR ASP ROAD MAP  

FOR INDONESIA

OUTCOME

Risk understanding, 
incl. commonalities and 

differences across sectors

OUTCOME

Data and maps on  
risk levels, trends,  

ranges and hotspots

 STEP 1 

Risk framing
Review of international literature

 STEP 3 

Data acquisition
Review of databases and literature; 

expert consultations

 STEP 2 

Sectoral risk understandings
Review of literature and national 

strategies; interviews; online survey

 STEP 4 

Data cleaning & normalization 
Data analysis

 STEP 5  

Risk analysis & mapping
Data analysis and visualization

PART 1

RISK UNDERSTANDING
PART 2

RISK ASSESSMENT

Figure 1: Workflow of HEVA, including its elements, steps, methodology and outcomes
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2.  Risk understanding

2.1.  Risk framing

Many different definitions and frameworks of “risk” have been 
developed to help policymakers, scientists and practitioners 
grasp the nuances of this difficult concept. As a result, 
understandings of risk and how it is defined are not uniform, 
particularly across sectors. This can be a major barrier for 
cross-sectoral collaboration as it complicates the establish-
ment of unifying approaches like ASP, even when there is 
uniform agreement on the benefits of implementation. 
Therefore, it is important to define “risk” to provide clarity 
and ensure a baseline understanding of its meaning in the 
context of the HEVA.

As outlined, ASP is a comprehensive approach to building 
resilience that works at the interface of SP, DRM and CCA. It is 
important to note that the focus of this integration is on the 
key elements of each of these sectors that align with others, 
but not on combining all practice areas (Davies and others, 
2009). For example, in a flood-induced disaster, all three 
sectors would be involved in the response due to the nature of 
their responsibilities. Despite distinct mandates for each sector, 
e.g. search and rescue for DRM and expansion of cash 
transfers to affected households by SP, there are inherent 
overlaps. For instance, housing reconstruction should be 
informed by climate projections provided by CCA experts, 
supported through public works programmes from the SP 
sector and guided by risk-sensitive land-use planning devel-
oped by DRM actors. Building upon synergies such as these 

would enhance overall resilience more than the individual 
sectors could in isolation.

In practice, this generally means that ASP is most applicable in 
the case of covariate risks, i.e. risks that are faced by a large 
number of people at the same time (OPM, 2015). For example, 
the risk of a tsunami affecting numerous cities and communi-
ties along a coastline can be thought of as a covariate risk. In 
comparison, idiosyncratic risks and shocks only manifest for a 
very distinct and limited number of households at a given time 
(OPM, 2015), such as job loss experienced by the breadwinner 
of a household. While idiosyncratic shocks can usually be 
managed with specific sectoral programmes, dealing with the 
widespread impacts of covariate risks often exceeds the 
capacities of a single sector. Therefore, covariate risks can only 
be sufficiently managed through the collaboration of multiple 
sectors, such as through an ASP approach (Bowen and others, 
2015). Covariate risks are hence at the core of the HEVA.

In addition, the definition of ASP as an approach at the 
interface of SP, DRM and CCA implies a focus on natural 
hazards. Natural and climate-related hazards, such as earth-
quakes, floods and droughts, as well as their impacts on 
communities, such as food insecurity, health impacts and 
poverty, fall under the scope of all three sectors. Addressing 
them is therefore a core function of ASP. Additionally, hazards 
and impacts at the interface of any two out of the three ASP 



Hazards, Exposure and Vulnerability in Indonesia  Report No. 30 | March 202222

core sectors are also considered in this assessment. This 
particularly applies for geophysical hazards, such as earth-
quakes or volcanic eruptions. While these hazards are not 
impacted by climate change and thus not part of CCA 
mandates, responding to them involves strong collaboration 
across DRM and SP actors and programmes.

In contrast, hazards and livelihood shocks that are predomi-
nantly sector specific were not considered in the HEVA. 
Examples of such include: non-natural, human-caused hazards, 
such as infrastructure failure, which falls primarily under the 
mandate of DRM; the loss of life or livelihood of a household’s 
breadwinner, which would be covered within routine SP 
schemes; and climate-related acidification of oceans, which 
would invoke a response from CCA institutions. However, it is 
important to note that these risks may vary in scale and that 
high-impact events have triggered covariate shocks, spanning 
across sectors. Therefore, these risks should not be categori-
cally excluded from interventions under an ASP approach, 
although they are beyond the scope of this analysis.

Moreover, pandemics have not been included in this HEVA. 
Despite their connections to ASP, the response to pandemics 
includes additional strategies that fall outside the core areas of 
ASP, most notably those of the public health domain, such as 
the development of vaccines. This makes it very difficult to 
assess risks linked to the pandemic, as it would also involve 
additional risk understandings from the medical community 
and therefore makes the comparison to other hazards difficult.

The HEVA’s basic risk understanding is derived from the 
Intergovernmental Panel on Climate Change (IPCC) (2012), 
illustrated in the centre of Figure 2 (p.23). The IPCC propeller 
diagram shows that risk is the result of the interaction of 
hazard, exposure and vulnerability.

Hazards are defined as potentially harmful or destructive 
phenomena (World Bank, 2014). The nature of these phenom-
ena varies. Firstly, there are natural hazards that can be 
classified as either geophysical, i.e. related to the earth’s 
physical processes resulting in some kind of mass-movement, 
such as earthquakes and volcanic eruptions, or climate-relat-
ed, i.e. related to the earth’s atmospheric processes, including 
meteorological and hydrological hazards, such as storms and 
droughts (UNDRR, 2020a). Additionally, natural hazard-in-
duced livelihood shocks form the third hazard category for this 
risk assessment. Livelihood shocks can be defined as threats 
to people’s lives and well-being, such as injuries, poverty, food 
insecurity and water scarcity. These threats can occur in 
connection with a variety of different events and drivers. 
However, the HEVA only considered those shocks that are 
induced by natural hazards, or more broadly speaking, natural 
hazard-induced impacts on human and managed systems 
(IPCC, 2014). This inclusion of shocks goes beyond the 
standard hazard assessments predominantly conducted in the 
sectors of DRM or CCA to better fit the needs of an ASP 
approach, as previously outlined.

The second component of risk is exposure, which describes 
the location of people and assets within the impact zone of a 
hazard (IPCC, 2014). For example, houses in low-lying coastal 
areas that are affected by tsunamis provide an example of a 
highly-exposed element. In this assessment, exposed 
elements can be distinguished among people and their 
livelihoods, economic activities, physical assets and environ-
mental assets. 

The third component of risk is vulnerability, which describes 
the predisposition of people and assets to be adversely 
affected by hazards, resulting from the interplay of susceptibil-
ity and capacities, or lack thereof (IPCC, 2012). Susceptibility 
describes internal conditions, such as weak building materials 
making houses susceptible to earthquakes (Birkmann, 2013). 
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Figure 2: Risk framing of the HEVA: 
risk as result of its components 
hazard, exposure and vulnerability; 
own figure, drawing on IPCC (2012) 
and World Bank (2014)
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Location of people, assets & 
activities in the reach of hazards
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Environmental assets
Physical assets
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number of households]
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Natural hazard-induced shocks

[e.g. earthquake, flood]

 VULNERABILITY 
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adversely affected by hazards

 Human & social
Economic

Environmental
Physical & Institutional

[e.g. absence of evacuation plan,  
weak building materials]
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Capacities to prepare, cope and recover from and adapt to 
hazards form the second subcomponent of vulnerability 
(Davies and others, 2009). On the one hand, these capacities 
include short-term reactive capacities to cope with or absorb 
hazards; for example, savings that enable a family to repair a 
damaged home or business (IPCC, 2014). On the other hand, 
these can also be long-term proactive capacities to prepare, 
adapt and transform that provide opportunities and adjust-

ment to future threats (IPCC, 2014). For example, alternative 
income sources for households that are mainly engaged in 
forms of agriculture threatened by climate change would 
increase people’s adaptive capacity. Similar to exposure, 
vulnerability too can be distinguished into several dimensions: 
human and social, economic, environmental, physical and 
institutional (Birkmann, 2013).

2.2. Sectoral understandings of risk components

Framing risk in the context of ASP also requires looking at 
sectoral understandings of risk components to identify areas of 
divergence and alignment. It is critical to understand how 
different conceptualizations of hazard, exposure and vulner-

ability inform sectoral mandates and practices. On the other 
hand, identifying topical areas where sectors converge is 
similarly critical as such areas can serve as starting points for 
building cross-sectoral collaboration.

2.2.1. Hazards

Hazards are commonly defined across the three ASP sectors as 
events or conditions that induce adverse effects on people and 
communities. However, differences exist in the type of event or 
condition, as well as the specific effects considered by the 
respective sectors (table 1, p. 25).

One major difference can be observed between SP, which 
considers household conditions like poverty as hazardous, and 
DRM and CCA, which focus more on events and trends. For 
CCA, future hazards are a core mandate analysed using 
downscaled global climate projections. While some of these 
projections are also used by DRM actors, SP and DRM have a 
stronger overall focus on current hazards and shocks.

DRM and CCA often describe hazardous events in terms of 
their technical characteristics, such as frequency, intensity and 
scale, which allow for quantification of hazards. Such a high 
level of quantification is less common in the SP sector, for 
which qualitative variables, such as access to food, also play an 
important role. For these qualitative concepts, proxies are 
often used to estimate actual conditions. For example, in 
Indonesia’s Food Security Vulnerability Assessment (FSVA), 
food access was estimated based on the percentage of people 
living below the poverty line, the percentage of villages 
without adequate access to transportation, including bus or 
train services and paved roads, and the percentage of 
households without access to electricity (Kementan and WFP, 
2018). Although these provide a valuable overview, other 
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Table 1: Sectoral hazard definitions, concepts and understandings

SOCIAL PROTECTION DISASTER RISK MANAGEMENT CLIMATE CHANGE ADAPTATION
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·  Livelihood risks and adverse shocks: 
deprivation of income (poverty), 
consumption (food insecurity), social 
status (marginalization), and rights  
(incl. power imbalances, economic 
inequality) [1]

· Lifecycle shocks, occurring throughout 

·  Process, phenomenon or human 
activity that may cause loss of life, 
injury or other health impacts, 
property damage, social and 
economic disruption or environmental 
degradation [6]

·  Climate extremes (extreme weather 
or climatic events): occurrence of a 
value of a weather/climate variable 
above/below a threshold value near 
the upper/lower ends of the range of 
observed values of the variable [10]

·  Focus on future hazards  
(climate projections)
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·  SP goes beyond poverty; core mandate 
is to deal with all life cycle risks (from 
childhood, school age, working age, 
old age), incl. health and external risks 
such as disasters and economic crises 
[3]

·  Kemensos addresses 'social and 
natural disasters'[4]

·  Event(s) which threaten and disrupt life 
and livelihoods due to natural, non-
natural and/or human factors; causing 
fatalities, environmental and property 
damage, and social impacts [7]

·  Frequency (probability) of a disaster 
happening with a certain intensity in  
a specific location [8]

·  BNPB risk concept (e.g. IRBI) aligns  
with UNDRR definition

·  Climate change hazard: potential 
losses for humans or damage to 
environmental services that can be 
measured with scale, rate, frequency 
and probability of occurrence [11]

·  Downscaling of global climate 
projections

·  Priority sectors for climate impacts in 
RAN-API: Marine and coastal, water, 
agriculture, health [12]

Se
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·  Life cycle shocks, economic shocks, 
health shocks [5]

·  Geophysical, hydrological hazards [9]

·  Consideration of future hazards  
(e.g. IRBI)

·  Climate change, meteorological, 
hydrological and biological hazards 
[13]

·  Future hazards and climate projections 
central

In
te

rf
ac

es · SP & DRM: focus on current hazards and shocks, have broader fields of action

· SP & CCA: consider impacts of events, trends and conditions for current and future generations

· DRM & CCA: focus on events and trends, define hazards with technical characteristics

So
ur

ce
s

[1] Devereux & Sabates-Wheeler (2004)

[2] ILO (2017)

[3] IN-03-BAP1

[4] Kemensos (2019)

[5] SU-01-TWG2

[6] UNDRR (2020)

[7] BNPB (2007)

[8] BNPB (2012)

[9] SU-01-TWG2

[10] IPCC (2012)

[11] KLHK (2018)

[12] Bappenas (2019)

[13] SU-01-TWG2

HAZARD

1 Interview with Bappenas, Directorate of Environment
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factors such as social inequality, which also limits access to 
food, were not considered as they are more difficult to quantify 
(McGregor and others, 2019).

In Indonesia, the CCA sector clearly defines climate impacts 
apart from the climate events themselves as its core mandate. 
These impacts are divided into four thematic sectors: marine 
and coastal, water, agriculture and health. They are used to 
prioritize planning and interventions, showing the interface 
between CCA and SP (Bappenas, 2019). However, the CCA 
sector narrowly defines the events that induce these impacts as 
purely natural events related to climatic change and variability. 
In comparison, the DRM definition of hazard is broader, 
including climatic and non-climatic natural hazards as well as 
non-natural hazards, such as pandemics and technological 
events. The latter, however, plays only a minor role for 
Indonesian DRM experts who consider geophysical and 
hydrological hazards their core mandate (SU-01-TWG2).

In general, DRM hazard conceptualization in Indonesia aligns 
with international concepts such as the widely recognized 
United Nations Office for Disaster Risk Reduction (UNDRR) 
definition, which guided the calculation of the Indonesia 
Disaster Risk Index (IRBI). Similar to DRM, the SP sector also 

has a very broad field of action, covering shocks affecting 
individuals, families and society as a whole. These shocks, 
including stunted growth, sickness/physical disability, unem-
ployment and death, could occur throughout one's lifetime 
(TNP2K, 2019). Indonesian SP actors have indicated that health 
and economic-related shocks for the poor and vulnerable are 
encountered most commonly (SU-01-TWG3). However, Law no. 
11/2009 on Social Welfare and Government Regulation no. 
39/2012 specifies that SP efforts should cover not only 
economic shocks but also those induced by disaster.

The HEVA considers all hazards that fall under the core 
mandate of each individual sector so as to establish a more 
inclusive approach than that of any of the three sectors in 
isolation. From SP, impacts and shocks particularly related to 
poverty but also in the areas of health and livelihoods are 
considered. These were complemented with climate-meteoro-
logical and geophysical hazards to align with DRM and CCA. 
To facilitate analysis, hazards were quantified based on their 
technical characteristics, as is typical in DRM/CCA practice. 
Additionally, the future-focused mandate of CCA was 
incorporated by analysing future hazard trends where data 
availability allows

2.2.2. Exposure

Exposure is defined across the ASP sectors as locations and 
conditions that place people and communities in the pathway 
of shocks and hazards. However, the elements that contribute 
to a community being classified as 'exposed' are not uniform 
across the three sectors (table 2, p.27).

Within the SP sector, exposure is largely focussed on liveli-
hoods, primarily concerned with people’s wealth, work, health 

and housing, as well as sometimes encompassing businesses. 
In Indonesia, this particularly applies for Micro, Small and 
Medium Enterprises (MSMEs), which are included in several SP 
schemes. In contrast, the main focus of DRM and CCA is on 
adverse impacts on physical and economic assets, and 
sometimes also on cultural or institutional assets and the 
environment, which thus provides a much broader framework. 
This is reflected in the DRM sector in the IRBI and the Indone-

2 Online survey of Technical Working Group members 

3 Online survey of Technical Working Group members
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4 Interview with Bappenas, Directorate of Poverty and Social Welfare

SOCIAL PROTECTION DISASTER RISK MANAGEMENT CLIMATE CHANGE ADAPTATION
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·  People-centred (link to human rights) [1]

·  SDG 1.3 & ASEAN Declaration on 
Strengthening Social Protection (2013): 
ensuring SP for all [1,4]

·  Extension to livelihoods, including 
economy  
(e.g. labour market programmes) [1]

·  Location of people, infrastructure, 
housing, production capacities and 
other tangible human assets in  
hazard-prone areas [5]

·  Presence of people; livelihoods; 
environmental services and resources; 
infrastructure; or economic, social 
and cultural assets (“inventory of 
elements”) in places that could be 
adversely affected by hazards [8]
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·  People-centred; focus on formal poor 
and near-poor households  
(in social registries) [2,4]

·  Specific vulnerable groups: elderly, 
children, women, informal workers  
[3, p. 37]

·  MSMEs also considered due to high 
relevance for Indonesia and peoples' 
livelihoods [4]

·  Categories in RBI & RIPB: exposed 
people, economic activities, physical 
assets, environmental areas [6,7]

·  Aggregation usually on regency or 
provincial level, no level data available

·  Operationalization: people’s lives, 
economic losses, and environmental 
areas; services not explicitly considered

·  Presence of people, livelihoods, 
ecosystems, natural resources and 
services, infrastructure or economic, 
social and cultural aspects in a location 
which may experience negative 
impacts [9]

·  KLHK aligns with international 
concepts

·  Aggregation usually on regency or 
provincial level

·  Operationalization: strong focus on 
economic losses (e.g. RAN-API), which 
define adaptation targets; services not 
explicitly considered [10]

Se
ct

o
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 h

az
ar

d
s ·  Exposure closely linked to eligibility 

and thus driven by thresholds for 
socioeconomic indicators [2]

·  Refers to geographic location, closely 
linked to hazard maps

·  Refers to geographic location, closely 
linked to hazard maps and projections 
adversely affected by hazards [8]

In
te

rf
ac

es · SP, DRM, CCA: exposure mostly operationalized from tangible/economic perspective 

·  DRM & CCA: broader frames (beyond people and livelihoods), work on more highly aggregated level, use maps/location to 
identify exposed elements

So
ur

ce
s

[1] ILO (2017)

[2] IN-04-BAP4 

[3] OECD (2019)

[4] ILO (2019)

[5] UNDRR (2020)

[6] RBI (2016)

[7] RIPB (2018)

[8] IPCC (2012)

[9] KLHK (2018)

[10] Bappenas (2014)

EXPOSURE

Table 2: Sectoral exposure definitions, concepts and understandings
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sia’s Disaster Risk Management Plan (RIPB) 2015-2045 which 
provide disaggregated data on exposure of people, economic 
activities, physical assets and environmental areas. The CCA 
sector, specifically Indonesia’s Ministry of Environment and 
Forestry (KLHK), is also aligned with the international concep-
tual understanding of CCA provided by the IPCC.

In all three sectors, exposure is operationalized through 
tangible, primarily economic values. For example, Indonesia’s 
National Adaptation Plan (RAN-API) strategy calculates 
climate-induced economic impacts for its four priority areas and 
uses them as a baseline for interventions, aiming to reduce 
these losses. In addition, the IRBI also considers loss of life and 
loss of environmental areas. However, non-economic conditions 
and services, such as human well-being and ecosystem services 
at risk, are not considered. Therefore, impacts on fragile ecosys-
tems or important functions, such as water provision or flood 
regulation, are usually not included. However, this would be 
particularly crucial for Indonesia, where 32 per cent of the 
country’s GDP is generated in sectors that are highly depend-
ent on nature, agriculture, forestry and fisheries (World 
Economic Forum, 2020, p. 15). The same is true for more 
tangible and direct services, such as health care. For example, 
when a hospital is located in an area with a high likelihood of 
flooding, potential physical losses, such as damaged medical 
equipment, would be considered as an exposure element, but 
potential disruptions of medical care resulting from a flood 
would not be accounted for in current risk assessments. This 
presents an important gap that needs to be overcome in risk 
assessments in the context of ASP, which need to consider 
these exposed services.

Resulting from a broader understanding of exposure that goes 
beyond people and livelihoods, the DRM and CCA sectors 
typically operate on a higher aggregated level, such as on the 
regency, provincial or even national level. There are local case 
studies that provide a higher resolution, but they often use 

distinct methodologies and are thus not comparable with one 
another. In contrast, SP often works on the household level 
through social or beneficiary registries, which provide detailed 
information on specific households. This detail is lost in the 
aggregation process applied in DRM and CCA processes.

Another difference manifests in the calculation of exposure. 
DRM and CCA usually overlay hazard maps with geospatial 
data on the location of people and assets, thereby identifying 
those that are situated within hazardous areas. In contrast, 
people exposed to livelihood shocks are often identified via 
thresholds based on preselected criteria, such as income level. 
If people fall below such a threshold, they are then defined as 
exposed and thus eligible for SP schemes. The physical or 
rather geospatial location of people is therefore usually not 
considered within this sector.

In order to provide a comprehensive picture of exposed 
elements, the HEVA includes the focal areas of all three sectors, 
which are divided into four categories: people and livelihoods, 
as well as economic, physical and environmental assets. Both 
geospatial location (DRM/CCA) and thresholds (SP) were used 
to designate assets as exposed, depending on which method 
was most appropriate for specific indicators. The HEVA also 
reflects international best practices in that it includes both 
people-centred (intangible) assets, such as indicators on 
exposed vulnerable livelihoods, in addition to economic value 
(tangible) assets. In our view, this more accurately captures the 
range of relevant assets for people and communities that would 
be ignored by a purely economic value-based approach.
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2.2.3. Vulnerability

In all three sectors, vulnerability is understood as a function of 
“internal conditions,” i.e. some form of susceptibility, such as 
cardiovascular problems making people prone to heat stress, 
and “external conditions,” i.e. a lack of resources that 
undermine the capacity of people and communities to 
minimize risk. While elements of susceptibility are essentially 
aligned, the specific resources that define vulnerability 
significantly differ across SP, DRM and CCA.

Although the term vulnerability is often used within the SP 
sector, no overarching sectoral definition has yet been 
established in Indonesia. However, specific eligibility criteria 
linked to vulnerability exist for several SP programmes, such as 
the Family Hope Programme (PKH). In contrast, conceptually 
thorough definitions and understandings have evolved within 
DRM and CCA over time and are now guiding these sectors in 
Indonesia. It should also be highlighted that the absence of a 
clear definition could perhaps even facilitate cross-sectoral 
collaboration and mutual agreements on a joint understanding 
(Peters and others, 2016).

Sectoral understandings of vulnerability also align with 
international concepts and definitions. Bappenas draws on 
UNDRR definitions and terminology for the conceptualization 
of the IRBI, while KLHK is conceptually aligned with the IPCC. 
For the latter, it can however be observed that some of the 
ongoing work of KLHK refers to older IPCC concepts that have 
since been updated and revised, such as those from the Fourth 
Assessment Report in 2007. This relates to the consideration of 
exposure as a subcomponent of vulnerability instead of as a 
separate component with the same level of influence on risk 
(IPCC, 2007). As a consequence, CCA vulnerability indicators 
such as coastal vulnerability, which is used in the RAN-API, 
actually reflect coastal exposure according to the risk framing 
of the HEVA (Chapter 2.1, p. 21). Although several organiza-

tions worldwide still use this conceptualization, it does not 
reflect recent scientific and conceptual advances and therefore 
was not used in the HEVA.

A major difference among sectors can be observed in the type 
of capacities considered for vulnerability. DRM and SP have a 
strong focus on coping capacities, including levels of prepared-
ness, response and recovery to hazards and shocks. The range 
of these capacities in the DRM sector is very broad, covering 
physical, social, economic, environmental and institutional 
dimensions. For example, risk awareness, local response 
institutions, early warning systems, household savings and 
literacy rates are all contributing factors that reduce vulnerabil-
ity according to DRM understandings.

In contrast, the SP sector is mainly focussed on socioeconomic 
capacities and resources. Despite a crucial shift in SP to a 
broader understanding of vulnerability that extends beyond 
economic aspects, poverty still remains a dominant element. A 
key priority of SP is to lift people out of poverty while prevent-
ing others from falling (deeper) into poverty (World Bank, 2018). 
In addition, purchasing power and access to resources, such as 
health care and financial services, play a crucial role in defining 
vulnerability from an SP perspective. Since vulnerability is 
strongly linked to people’s eligibility to participate in SP 
schemes, vulnerability levels are often categorized dichoto-
mously. In other words, predefined thresholds for socioeco-
nomic vulnerability indicators, such as income level, label 
households as either vulnerable (poor) or not (non-poor). In 
some contexts, thresholds are slightly adjusted, for example to 
also include the “near-poor” population, increasingly meaning 
the middle class (World Bank, 2019). In contrast, DRM and CCA 
rather identify levels or degrees of vulnerability, often catego-
rized in scales from low to high. 
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SOCIAL PROTECTION DISASTER RISK MANAGEMENT CLIMATE CHANGE ADAPTATION
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·  Function of internal (susceptibility) 
and external (e.g. income or social 
exclusion) conditions

·  Strong focus on poverty

·  Lack of access to services and 
protection (e.g. SP or health care)  
also central for vulnerability

·  Condition induced by physical, social, 
economic and environmental factors 
or processes, resulting in susceptibility 
and lack of capacities to prepare, cope 
and recover [4] 

·  Susceptibility and lack of coping 
and adaptive capacity of a system to 
manage adverse effects of climate 
hazards [7]
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·  Shift from vulnerability understanding 
reduced to poverty to broader 
consideration of (lacking) resources 
and services [2]

·  No clear vulnerability definition,  
rather approached by case / context

·  Sensitivity and ability to prevent, 
hamper and be prepared to address 
negative impacts from specific  
hazards [5]

·  IRBI capacity indicators derived  
from Hyogo Framework  
(4 Priorities of Action)

·  Tendency of a system to experience 
negative impacts through sensitivity 
and lack of adaptive capacity [8]

·  Function of exposure, sensitivity and 
adaptive capacity [9]

·  Operationalization: strong focus on 
economic losses (e.g. RAN-API),  
which define adaptation targets; 
services not explicitly considered [10]
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·  Vulnerability/eligibility for SP defined 
through threshold of socioeconomic 
indicators; e.g. poverty line, 
dichotomous categorization [3]

·  Physical, social, economic, 
environmental and institutional 
vulnerability considered [6]

·  Social vulnerability index: gender, 
poverty, disability, age [6]

·  Infrastructure, technology, capacity, 
governance [10]

·  SIDIK data is taken from PODES, 
strong focus on socioeconomic  
aspects [11]

In
te

rf
ac

es · SP, DRM, CCA: understand vulnerability as function of susceptibilities and capacities

· SP & DRM: focus on short-term coping capacities 

· DRM & CCA: have working definitions of vulnerability, measure vulnerability via levels or degrees

So
ur

ce
s

[1] ILO (2017)

[2] Law no.11/2009

[3] IN-04-BAP5

[4] UNDRR 

[5] BNPB (2007 and 2012)

[6] Perka BNPB 2 / 2012

[7] IPCC (2012 and 2014)

[8] KLHK (2018)

[9] DAI (2018)

[10] RAN-API (2019)

[11] IN-03-BAP 6

VULNERABILITY

Table 3: Sectoral vulnerability definitions, concepts and understandings

5 Interview with Bappenas, Directorate of Environment 
6 Interview with Bappenas, Directorate of Poverty and Social Welfare
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The CCA sector in Indonesia also operationalizes the vulnerabil-
ity concept mainly through socioeconomic indicators. Vulner-
ability assessments, such as Indonesia’s Vulnerability Index Data 
Information System (SIDIK), mainly draw on data from the 
Village Potential Service (PODES). However, compared to SP 
and DRM, CCA has a stronger emphasis on proactive, 
long-term adaptive capacities. Financial resources such as 
savings or high-income levels are therefore not regarded as 
buffer capacities but instead as future enablers of investment in 
climate-adapted livelihoods. 

The HEVA takes a broad approach to vulnerability, considering 
internal susceptibilities and a range of capacities. In order to 

cover the focal areas of all the sectors, vulnerability is analysed 
in five dimensions: human and social, economic, physical, 
environmental and institutional. Indicators measure both 
short-term response capacities and long-term adaptive 
capacities, allowing the HEVA to offer insight on both present 
and future vulnerabilities. Vulnerability is measured on a low to 
high scale, as is more common in DRM and CCA, as opposed 
to the dichotomous categories often used within SP discourse. 
This allows for vulnerability to be analysed in a more holistic 
way, as even “average” levels of vulnerability are important 
when considering overall risk levels.
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3.  Risk assessment

3.1.  Risk assessment methodology

The HEVA risk assessment was conducted in a three-step 
approach comprising (I) data acquisition, (II) data cleaning and 
normalization and (III) risk analysis and mapping (Figure 3, p. 
34).

In Step I, data was acquired for hazards, exposure and 
vulnerability based on the risk framing and sectoral understand-
ings outlined in the preceding chapters. Additionally, basic 
census information such as population size, land area and 
value of economic activities was collected, as it was needed 
for data cleaning and normalization. Apart from recent data 
points and time series, projections for future conditions were 
included when available. A more detailed specification of the 
risk indicators used for the assessment is provided in Annex I. 

Data was acquired from a variety of sources and in different 
formats and resolutions. All data was acquired from open-
source databases, maps and reports to allow replicability of the 
HEVA approach. Data formats include absolute and relative 
numerical data, as well as categorical data. The targeted 
resolution of obtained data was a disaggregation by 
province. However, for some indicators, data was available 
only at a higher level aggregated by regions or at a lower 
level disaggregated by regencies (kabupaten) and cities 
(kota). These different data levels were consolidated by 
increasing the aggregation level of the regency to the 

provincial level. In other words, averages for each regency 
within a province were used to approximate the provincial 
value l. In addition, averages were calculated for time series 
comprising information over several years for a given 
indicator. This was done for certain indicators which showed 
high fluctuations within a one-year span. For example, the 
number of people injured in disaster events differs signifi-
cantly between years. Therefore, long-term averages provide 
a more accurate portrayal of actual conditions. In Step II, the 
data was transformed and normalized to allow for comparison. 
First, the absolute numeric data was transformed to relative 
values to avoid creating a distorted picture when comparing 
absolute data. For instance, the population size in West Java is 
significantly higher than in North Kalimantan, so if 1 per cent of 
West Javanese but 70 per cent of North Kalimantan’s inhabit-
ants were exposed, the absolute number of exposed people in 
West Java (468.054) would be higher than in North Kalimantan 
(451.150). Applying absolute values would thus effectively 
underemphasize the exposure of less populated regions and 
provinces. Therefore, the HEVA uses relative degrees of hazard, 
exposure and vulnerability. This approach also helps to more 
accurately capture covariate risks, which are the core focus of 
the HEVA (Chapter 2.1, p. 21). In this sense, a region or 
province is more likely to experience covariate shocks when a 
large percentage of the population is exposed compared to a 
larger absolute number but small relative share.

http://collections.unu.edu/eserv/UNU:8720/Annex_I_II.pdf
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Figure 3: Methodological steps of the risk assessment part of the HEVA

(For further details please see http://collections.unu.edu/eserv/UNU:8720/AnnexIII.pdf)
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The transformation of absolute to relative data was conducted 
using basic information, including the area, population and 
value of economic activities of the respective provinces. The 
use of basic data to estimate provincial characteristics implies 
that not all indicators could be transformed with a high degree 
of accuracy. For example, the absolute number of all physical 
assets per province could not be identified with certainty. 
Therefore, the absolute value of exposed physical assets was 
transformed using provincial population sizes, thus transforming 
absolute exposed value into exposed value per 100 people. 
Although this provides an estimate that can be useful for 
comparative purposes, the accuracy of this indicator was 
reduced through the transformation process.

After the data was transformed to allow for comparability across 
provinces, it was normalized to allow for comparability across 
indicators for each province. Numeric and categorical data 
was categorized with a four-point rating scale, ranging from 
0, indicating lowest risk, to level 3, indicating highest risk7.  
The diverse rating scales for all indicators were adjusted accord-
ing to this categorization. In cases where indicators were 
comprised of several subindicators, e.g. exposed vulnerable 
population groups, which include exposed people with 
disabilities, elderly, children and migrants, an average of all 
subindicators was calculated consistent with an index approach. 

In Step III, averages were also calculated across provinces for 
each indicator to derive regional risk levels. As some regions 

comprise up to ten provinces, the range of provincial risk levels 
per region was additionally calculated. For each region, risk is 
hence expressed through a level, depicting the average value 
of all provinces, and a range, depicting the minimum and 
maximum level of provinces within a given region. In addition, 
regional averages for projections were calculated and ex-
pressed through another similar rating scale8.

For hotspot identification, averages across indicators were also 
calculated per province for the risk component, e.g. overall 
hazard level, as well as its subcomponents, e.g. climate-related 
hazards. If projection data were available, an average of current 
and projected level was calculated first, and this result was then 
used in the calculation across indicators to avoid double 
counting. An equal weighting scheme was used in the 
aggregation. Those provinces with the five highest averages 
were finally defined as hotspots for the respective risk compo-
nent. Additionally, hotspots were identified for the highest 
provincial value for each of the respective risk components.

Lastly, the regional averages, ranges and projections, as well as 
the hotspots, were visualized on a map. This illustrates 
variances and trends across Indonesia and highlights the 
provinces and regions that are most at risk and thus opportune 
for ASP intervention. Furthermore, risk layers were assessed 
and visualized through a graphic to identify the interaction of 
risk components in each province within Indonesia.

7 The rating was conducted using a scale with the following classes: 0-0.49 = none/negligible; 0.5-1.49 = low; 1.5-2.49 = moderate; 2.5-3.0 = high

8 high increase/moderate increase/low increase/no significant increase/decrease
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3.2.  Assessment of Hazards, Exposure and Vulnerability in Indonesia 

3.2.1. Hazards

Indonesia is prone to a wide range of natural hazards. Due to 
the country’s location on the Pacific Ring of Fire, it experiences 
frequent earthquakes, tsunamis and volcanic activities (Djalante 
and others, 2017). In addition, Indonesia is prone to extreme 
weather events, such as storms and cyclones, storm surges, 
coastal and riverine floods, droughts, and weather-triggered 
land- or mudslides and wildfires (Bappenas and BNPB, 2018). 
The impacts of climate change, such as temperature increase, 
more intense rainfall and sea-level rises, will increase the 
frequency and intensity of such climate-related hazards 
(Bappenas, 2019). Over the past decade, natural hazards have 
also increasingly induced severe secondary shocks. These 
include food insecurity, poverty, water scarcity, livelihood 
deprivation (particularly within the agricultural sector) and health 
impacts (Bappenas and BNPB, 2018). Furthermore, Indonesia 
faces cascading risks as hazard events such as heavy rainfall or 
flooding have often triggered other hazards, such as landslides, 
which have in turn led to increases in livelihood deprivations.

As apparent from the hazard map for Indonesia (Figure 4, p. 
39), hazard levels are high across the country. While there are 
some differences in overall hazard levels, there is no region 
that is exempt from natural hazards altogether. However, levels 
for specific hazards vary significantly across regions, thus 
contributing very differently to the hazard profiles of Indone-
sia’s provinces. Storm surges, landslides, flooding, wildfires and 
food insecurity have emerged as the most frequently ranked 
“high” at the regional level. Out of these five hazards, three 
are classified as climatic in nature, and a fourth, landslides, can 

also be linked to climate change via its connection to heavy 
rainfall events. This attests to the urgent need to forge linkages 
between the DRM and CCA sectors in Indonesia.

Furthermore, it is notable that the level of climate-related 
hazards is high across all regions. Sulawesi and Java & Bali stand 
out particularly as having very high levels of climate hazards. 
These two regions are also prone to geophysical hazards, which 
occur more frequently in Indonesia’s south-west (Sumatra, Java 
& Bali, Nusa Tenggara) and north-east (Sulawesi, Maluku, 
Papua). For the most part, natural hazard-induced shocks are 
highest in Indonesia’s eastern regions (Nusa Tenggara, Maluku, 
Papua), which are characterized by a predominantly rural 
landscape. Java & Bali, however, are a notable exception and 
stand out as the only region with high water scarcity as well as a 
much more urbanized population. One of the main causes for 
this water scarcity is high demand linked to population pressure. 
This often results in heavy groundwater extraction, which in turn 
has already led to significant land subsidence and flooding risk, 
a phenomenon occurring most notably in the national capital, 
Jakarta (Wahyudi and Moersidik, 2016).

It is important to note that the hazard level can differ signifi-
cantly across provinces within the same region, stressing the 
need to also consider provincial levels and look across regional 
averages. In cases where the hazard levels of provinces vary 
from low to high, the overall score of such a region is more 
moderate. While this typically implies that a region is of less 
concern for a particular hazard, this is not necessarily the case.  
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For example, in Sumatra, the range of the hazard level across 
provinces is highest. Sumatra’s west coast is prone to tsunamis, 
high-intensity earthquakes and volcanic activity, whereas the 
east coast faces the lowest levels of these hazards in Indonesia 
(UN OCHA, 2011). This also manifests in the overall hazard 
level for Sumatra’s provinces. While Aceh (the north-western-
most province) faces high hazard levels for 10 out of the 15 
hazards considered, Riau Islands and Bangka-Belitung Islands 
(the north-easternmost provinces of Sumatra) are prone to only 
3 out of 15 hazards of high level. This points to the importance 
of disaggregated data considering hazard levels within a 
region, therefore calling for local assessments (see, for 
example, UNU-EHS and MCII, 2022) in addition to national or 
regional assessments, such as the one provided by the HEVA.

The provinces with the overall highest hazard levels are Aceh, 
East Nusa Tenggara, East Java, North Sulawesi and Central 
Java. One commonality across these hotspot provinces is a 
high level of geophysical hazard: all five fall into the high 
range, and Aceh has the highest geophysical hazard level of 
any province, closely followed by North Sulawesi. The level of 
climate-related hazard in the hotspots is also high, but not as 
high as geophysical hazard. Technically, only East Java has a 
high ranking in climatic hazards, with the other hotspots falling 
into the high end of the moderate categorization. The most 
notable difference across the hotspots emerges in the area of 
hazard impacts: Aceh and East Nusa Tenggara have relatively 
higher impact levels compared to Central Java, East Java and 
North Sulawesi. In fact, impact dimension is the category in 

which these “overall” hotspots are the least representative, as 
areas with high levels of impacts (most notably Papua’s two 
provinces) are excluded. These hotspots are prone to 
anywhere between six and ten hazards of high level. Therefore, 
between one third and one half of the hazards faced by these 
provinces can be classified as severe.

Unfortunately, at the time this HEVA study was conducted, 
data on hazard projections was only available for storm 
surges, marine hazards, droughts, water scarcity, vector-borne 
diseases and livelihood impacts, creating a challenge to 
identify regions and provinces of future concern. Looking at 
future drought, Java & Bali, Sulawesi and Maluku all have high 
projected increases due to an expected decrease in rainfall. 
As five of Java & Bali’s seven provinces already have high 
drought levels, expected increases are particularly concerning, 
especially considering the population density in this region. 
Sulawesi similarly has high levels of projected water scarcity, 
further highlighting the need for action in this domain. 
Currently, the three regions with low levels of vector-borne 
disease hazard (Sumatra, Sulawesi and Maluku) can expect 
moderate levels of increase, and Papua, the one region with a 
moderate ranking, has a high projected increase. Given 
current low and moderate levels of vector-borne disease 
hazard in these regions, they are likely ill-equipped to face 
higher instances of this type of hazard in the future. In general, 
projection-based results offer a key opportunity to anticipate 
and prepare for changing hazard profiles.



Figure 4: Hazard map for Indonesia; own figure
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3.2.2. Exposure

Generally speaking, Indonesia faces high levels of exposure 
resulting from widespread hazard areas (see Chapter 3.2.1) 
intersecting with one of the world’s largest populations and a 
fast-growing economy. Furthermore, Indonesia's geographic 
make up – the country is dispersed across some 17,000 islands 
– adds to its high exposure level. Livelihood activities are 
frequently located in coastal areas and thus are inherently 
exposed to coastal hazards, such as tsunamis and storm surges 
(Glaeser and Glaser, 2010; Griffin and others, 2013). Further-
more, population density on small islands is often relatively 
high due to a lack of inhabitable space, resulting in the 
settlement of people, assets and activities in hazard zones.

Another indication of Indonesia’s high exposure level is that a 
significant share (75 per cent) of all schools are located in 
disaster-prone areas (Kemendikbud, 2017, p. 19). The 
exposure of educational facilities means access to education 
and skill development would likely be disrupted during 
disaster events. On the contrary, schools can reach a large 
share of the population to build capacities for increased 
disaster preparedness, response and recovery. This outreach 
potential provides an important opportunity as schools could 
facilitate the development of resilience mechanisms at an early 
age, providing valuable life lessons benefiting both individuals 
and communities for decades to come.

In comparison to hazards, however, national trends in exposure 
are less clear. This is also evident from the exposure map 
(Figure 6, p.44). For each exposure indicator, there is consider-
able variation across regions. Nevertheless, differences among 
regions in the western and eastern parts of the country can be 
observed. Four of the top five most exposed hotspot provinces 
are on the country’s eastern side (Central Sulawesi, Gorontalo, 
Maluku and North Maluku), while the western side (Kalimantan, 
Sumatra and Java & Bali) are characterized by comparatively 
low to moderate exposure. For example, Papua’s population in 
2015 was around 4 million, of which around 3.9 million, hence a 

very large share (96 per cent), were highly exposed. In compari-
son, Java & Bali had a population of almost 150 million people 
in 2015, of which around 22.5 million (15 per cent), were 
considered highly exposed (BNPB, 2016). As these figures show, 
the categorization as low or moderately exposed should be 
interpreted cautiously as the numerous people that are exposed 
in Java & Bali and other regions indeed face high risk and 
should therefore not be neglected. Moreover, the moderate 
relative exposure indicates that the likelihood of covariate 
shocks is higher in these regions compared to regions with low 
relative exposure.

Future changes of exposure align predominantly with those 
regions already facing high exposure, namely Maluku, Papua 
and Kalimantan. As this will exacerbate risks in these regions, 
urgent interventions are needed to enhance protection and 
thereby avert increasing risk levels. Furthermore, there are other 
regions that are currently characterized by comparatively low 
exposure where higher levels are expected in the future. For 
example, Kalimantan has some of the highest projected 
increases, stemming from ongoing development processes in 
the region, including the relocation of the national capital to 
East Kalimantan.

Looking more closely at Indonesia’s relatively high exposed 
eastern regions, exposed assets significantly vary. In Maluku and 
Papua, predominantly physical assets, particularly buildings and 
roads, are exposed, likely related to comparatively lower 
development in these regions. Nusa Tenggara stands out more 
in environmental asset exposure, where it is ranked high for 
both indicators. For example, 56 per cent of West Nusa 
Tenggara’s total environmental area, including forests, agricul-
tural land and wetlands, is exposed to hazards (BNPB, 2016). In 
addition, around 1.6 per cent of maize and rice paddies are 
completely destroyed by hazards annually (Bappenas and BNPB, 
2018). Sulawesi is mixed, being ranked as highly exposed for 
one indicator across each of the four asset categories.



Figure 5: Exposure map for Indonesia; own figure
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3.2.3. Vulnerability

Similarly to exposure, vulnerability levels differ across Indone-
sia and high variability can be observed both across and within 
provinces. The range among provinces is largest compared to 
the other risk components. While two provinces (Yogyakarta 
and Bali) face comparatively low overall vulnerability values, 
seven (Papua, West Papua, West Kalimantan, Riau, Maluku, 
Southeast Sulawesi and Riau Islands) are characterized by high 
overall vulnerability. Furthermore, provinces are usually marked 
by high variability in vulnerability levels across the five 
dimensions.

Despite Indonesia’s fast economic growth, many people are 
still left behind and face high levels of vulnerability in several 
dimensions. Individuals and communities are often unable to 
fulfil basic needs, underlining the urgent need for resilience 
building (Siagian and others, 2014; Yustiningrum, 2015). This 
also results from high disparities and inequalities across 
regions. For example, almost half of Indonesia’s economic 
production (46 per cent) is generated in only three provinces 
(Jakarta: 18 per cent, East Java: 15 per cent, West Java: 13 per 
cent), all located on Java Island (BPS, 2020). This high 
dependency contributes to increased vulnerability as it could 
manifest in severe cascading impacts. If a large-scale disaster 
event were to hit Java, this would have an enormous impact on 
regional economies and the national economy. Supply chains 
would be disrupted as businesses throughout Indonesia are 
dependent on goods and services from these critical areas 
within Java. A local event could hence have adverse national 
effects.

Human and social vulnerability in Indonesia is high across the 
entire country, with the highest levels in Papua and West 
Kalimantan. An important contributor to this is the challeng-
ing provision of services, such as access to decent health 
care, across Indonesia. In this context, the health-care sector 
is of particular concern as Indonesia is marked by an overall 

low presence of health-care workers, who moreover are 
unequally distributed (Kurniati and others, 2015; Diana and 
others, 2015). Rural and densely populated areas are similarly 
affected. For example, in West Java, there are only ten health 
workers per 1,000 people (BPS, 2016). However, in the last 
five years, there has been significant progress to address this 
gap by increasing the proportion of health-care workers to 
align with standards recommended by the World Health 
Organization (WHO) (Kemenkes, 2020). Given the growing 
population, this extension must be continued to ensure 
appropriate coverage in the future.

Variation among the human and social indicators for the 
provinces is very high. Several provinces face concerning levels 
of vulnerability that may not manifest themselves in overall 
regional values. For example, Sulawesi faces comparatively low 
human and social vulnerability due to the good coverage of 
assistance schemes and health services. Nevertheless, it is also 
characterized by a high level of inequality. This phenomenon 
manifests itself as providing disproportionate access to certain 
population groups with regards to assistance and health 
services, thus increasing disparities and creating or exacerbat-
ing the vulnerability of marginalized groups (World Bank, 
2015). Hence, it is important to look across averages and 
conduct local assessments that also consider specific popula-
tion groups at risk. 

Papua is characterized by the highest human and social 
vulnerability in Indonesia. The region’s provinces are marked 
by high inequality, low levels of well-being due to a lack of 
access to food and health facilities and particularly low 
coverage of social assistance. In Papua province, only 1.2 per 
cent of people indicated that they were able to show their 
social protection card, which is used to receive social assis-
tance (BPS, 2019). In some cases, beneficiaries lost this card 
and were thus unable to receive payouts and other non-finan-
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cial assistance. Although mechanisms exist to replace cards, 
the process often takes considerable time and beneficiaries 
must live without public assistance in the interim. Moreover, in 
Papua only 1.5 per cent of people were registered to receive 
PKH benefits, whereas 17.9 per cent were covered through 
food assistance under KPM Bansos Pangan in Papua. In 
contrast, the national average is 11.9 per cent for PKH and 
94.3 per cent for KPM Bansos Pangan and, hence, significantly 
higher than in Papua. Economic vulnerability is high in Maluku 
and Papua, and to a lesser degree also in parts of Sulawesi and 
Sumatra. Despite comparatively low vulnerability of formal 
employment, rural and informal livelihoods are highly vulnerable 
in these regions. For example, only around 10 per cent of all 
villages in Maluku and Papua have a formal food and goods 
market (BPS, 2018), the provision of which would contribute to 
livelihood opportunities. Markets are also correlated with the 
availability of financial facilities and services. Therefore, the 
coverage of banks and micro credit programmes is low in Papua 
and Maluku. In Papua province, only 3 per cent of villages have 
a bank and only 7 per cent participate in the micro credit 
programme (Kredit Usaha Rakyat) (BPS, 2018).

In cases where livelihoods do not provide continuous income 
and where financial services are not available to households, 
financial buffer capacities are low. People who lack a financial 
buffer are more likely to sell productive assets, such as livestock, 
when faced with livelihood shocks (Davies and others, 2008). 
Although this might have short-term benefits, these activities are 
typically not sustainable and contribute to household vulnerabil-
ity in the longer term by limiting livelihood opportunities 
(Mathers and Slater, 2014). The provinces that are particularly 
affected by this form of economic vulnerability are Aceh, North 
Sulawesi and all provinces in Maluku and Papua. 

Physical vulnerability levels show the highest differences. While 
seven provinces face comparatively low physical vulnerability, 14 
provinces are characterized by high levels of inadequate housing 
and poor transportation access to cities and villages. Having a 

robust transportation infrastructure is crucial as services and 
livelihoods depend on access to markets and other facilities. 
Thus, a continuous flow of goods and people is required to 
sustain livelihoods. Transport infrastructure is also crucial 
immediately after a disaster event, for example to escape from 
danger zones or deploy emergency relief. In the long run, it 
facilitates the transportation of building and other materials and 
thereby enables reconstruction (Lacuarin and Palmiano, 2010; 
Riefky and others, 2021), e.g. during the 2018 earthquake and 
tsunami in Sulawesi (Chesheva and others, 2021).

Rural and sparsely populated regions, such as Papua, Maluku 
and large parts of Kalimantan, are particularly vulnerable in this 
dimension as road access is still a challenge for many towns 
and villages. Apart from poor transportation infrastructure, 
Papua’s high level of physical vulnerability results from fragile 
housing structures. This is of particular concern as the region 
has moderate to high earthquake and landslide hazard levels. 
The interplay of high vulnerability and hazard levels thus puts 
people and communities at very high risk. In contrast, the 
densely populated island of Java faces the lowest levels of 
physical vulnerability in Indonesia.

An examination of environmental vulnerability indicators 
reveals an interesting relationship among vulnerability 
dimensions. On the one hand, rural areas, particularly those 
characterized by high levels in other vulnerability dimensions, 
such as Papua and Maluku, also face high susceptibility of 
environmental assets, such as agricultural land and livestock. 
On the other hand, this pattern is reversed when the protection 
of these assets is prioritized, resulting in improved quality of 
environmental services and ultimately lower vulnerability. 
Maluku and Papua have the highest levels of environmental 
quality, conservation and protection, resulting in comparatively 
low levels of vulnerability. However, this is a temporal snapshot 
that may fundamentally change in the case of growing natural 
resource extraction.



Figure 6: Vulnerability map for Indonesia; own figure
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In contrast, economic centres such as those on Java and 
Sumatra are characterized by poor environmental quality, lack 
of environmental protection and a high rate of land conver-
sion, which all lead to significant loss of environmental 
services, resulting in high levels of vulnerability. The pressures 
of economic and population growth, and resulting land use 
change, further drive these processes. Currently, Kalimantan 
faces only moderate levels of environmental vulnerability. 
However, relocation of Indonesia’s capital to Kalimantan is 
certainly linked to increased land conversion as forests are 
cleared for construction of the new capital city (Normile, 2022).

Lastly, institutional vulnerability is the most concerning vulner-
ability dimension due to its moderate to high scores across all 
provinces. Sumatra, Kalimantan and Papua are marked by the 
highest ranked institutional vulnerability, although some other 
provinces, such as Jakarta and Southeast Sulawesi, also stand 
out with low preparedness and response capacities, as well as 
poor governance. 

In general, many efforts are undertaken across Indonesia to 
build resilience of people and communities. For example, local 
governments have formed climate and disaster resilience 
working groups (Pokja API-PRB) as multi-stakeholder fora to 
coordinate risk reduction efforts in several districts and villages 

(DAI and USAID, 2017). However, local level implementation is 
often challenged by a lack of financial resources and human 
capacities. For example, despite the high share of schools in 
disaster prone areas (Chapter 6.2), only 10 per cent of schools 
have received disaster preparedness training. Lack of school 
preparedness training is particularly low in Java despite its very 
high hazard levels.

Early Warning Systems (EWS) provide another example of a risk 
management measure hindered by implementation challenges. 
After the devastating Indian Ocean Tsunami of 2004, a 
technologically advanced tsunami EWS (TEWS) was established 
(Spahn and others, 2010). Additionally, Indonesia participates in 
international training programmes to prepare for tsunami 
threats. However, recent studies have shown that many 
community warning sirens do not work (Rahayu and others, 
2020). In addition, cultural and spiritual realities further reduce 
the effectiveness of early warnings as some communities are 
more inclined to heed the advice of their religious leaders than 
state-managed EWS (Efendi and others, 2019). The mere 
existence of EWS can thus not be relied on to protect people 
but must be complemented by training, maintenance and 
acceptance among people and communities (Abdulharis and 
others, 2022).

3.2.4. Overall risk in Indonesia

To estimate overall risk in Indonesia, an average of hazard, 
exposure and vulnerability scores was calculated to allow for 
a quantitative comparison among provinces. The final risk 
scores are provided in Annex II. In addition, the composition 
of risk based on its three components was assessed to allow 
for a more qualitative comparison. An overview of the risk 
composition of the 34 provinces based on the interplay of 
hazard, exposure and vulnerability is provided in Figure 7 

(p.46). The figure illustrates hazard and exposure levels in the 
y-axis and vulnerability levels in the x-axis. Hazard and 
exposure levels were combined to visually represent results 
two-dimensionally. In addition, calculation of exposure is 
usually based on hazard zones (see Chapter 2, p.21), hence 
this combination reduces complexity and facilitates interpre-
tation.

http://collections.unu.edu/eserv/UNU:8720/Annex_I_II.pdf
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OVERALL RISK LEVELS 
AND COMPOSITION

Figure 7: Overall risk levels and composition for Indonesian provinces. Risk levels 
are portrayed through background colours in the left diagram. Risk composition 
based on hazard and exposure (y-axis) and vulnerability (x-axis) levels is depicted 
by dots (left diagram) and bubbles (right diagram). The right diagram is a subset 
of the left diagram, as indicated by the grey box.
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Generally speaking, the entire Indonesian archipelago faces 
moderate to high overall risk, whereas no single province can 
be characterized by low risk levels (Figure 7, p. 46). While the 
majority of provinces face moderate overall risk levels, there is 
a particular cluster in East Indonesia (Papua, Maluku and 
Sulawesi) which faces the highest risk levels9. In contrast, the 
seven provinces within Java & Bali are among the ten lowest 
risk scores in Indonesia. Java & Bali are nevertheless character-
ized by significant risk due to high values for certain risk 
components. For example, Yogyakarta is ranked as the 
province with the comparatively lowest risk level, yet despite 
this has the eighth highest hazard level across all Indonesian 
provinces. Therefore, adequate attention should be paid to 
this region when planning interventions despite its overall low 
risk ranking. This phenomenon can be observed with other 
provinces too as none of them can be categorized as low risk 
across all of the three components. Hence, the HEVA shows 
that a more nuanced view is needed in order to adequately 
address the complexity that could be overlooked with a single 
aggregate score.

As outlined in detail in the preceding subchapters, Papua faces 
high risk due to very high vulnerability values and moderate to 
high exposure and hazard levels (see Figure 8, p. 48). In 
contrast, Maluku’s high risk level results from the interplay of 
very high exposure and vulnerability, whereas Aceh and East 
Nusa Tenggara face very high hazard and exposure levels 
intersecting with moderate vulnerability levels.

The differences in composition of risk demonstrates that people 
and communities across Indonesia face very different risks 

based on the regionally specific interplay of hazards, exposure 
and vulnerability. Some provinces’ risk profiles can be classified 
as hazard-driven, such as East Java with high climate-related 
hazards and North Sulawesi with high geophysical hazards but 
comparatively lower exposure and vulnerability. High exposure 
for economic and environmental factors in Gorontalo and high 
physical exposure in North Maluku are the leading factors of 
their risk. On the other hand, risks in Papua and West Papua are 
driven by high vulnerability across all indicators, while they are 
among neither the ten most hazard-prone nor the ten most 
exposed provinces in Indonesia. Risk in Kalimantan can also be 
classified as vulnerability-driven, albeit to a lesser degree.

Though future projections of vulnerability were not available, 
increasing hazard and exposure levels in certain regions are 
indicative of future risk. Three regions, Maluku, Java & Bali and 
Papua, each have a high projected future increase for two 
hazards, and Sulawesi has a high projected increase for one. At 
the same time, Maluku, Papua and Kalimantan also have high 
projected increases for indicators of exposure. If these 
projected increases manifest without an accompanying 
decrease in vulnerability, risk in these areas would increase too. 
As a consequence, interventions need to be tailored to the 
specific risk profiles. Measures implemented in Aceh, with 
medium vulnerability and high hazard exposure, would very 
likely differ from those implemented in Riau, where exposure to 
hazards is relatively low but vulnerability is higher. Looking 
forward, tackling vulnerability in Indonesia will require more 
than generic and temporary adjustments; long-term planning 
tailored to address key risk drivers must be contextualized and 
responsive to location specific needs.

9 Overall risk score ranking of provinces: Papua: 1st, West Papua: 4th, Maluku: 2nd, North Maluku: 8th, Central Sulawesi: 3rd, Southeast Sulawesi: 5th,  
 Gorontalo: 9th, North Sulawesi: 10th (see Annex II)

http://collections.unu.edu/eserv/UNU:8720/Annex_I_II.pdf


Figure 8: Overall risk map for Indonesia; own figure
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3.3.  Limitations of risk assessment

Despite the many advantages of the presented integrated risk 
assessment in the context of ASP, the HEVA and its underlying 
methodology have limitations, with implications for the 
reliability of previously outlined results. Critical reflection is 
particularly vital to put hazard, exposure, vulnerability and risk 
levels in perspective and illustrate the importance of further, 
in-depth assessments that can build on the approach and 
results of the HEVA. Limitations fall into three main categories, 
with two of them related to data availability for the study and 
its aggregation, and the third related to the basic analysis 
methodology. Despite these limitations, the HEVA approach 
offers an important value added to sectoral risk assessment 
approaches as it helps to identify, assess and present various 
indicators that align across the three ASP key sectors.

Data availability and access

Despite the large number of indicators included in the HEVA, 
data could not be acquired for all of the desired risk compo-
nents. For some indicators, data has not been collected yet 
and is thus unavailable. For others, data was collected but 
inaccessible to the authors of this report, or only available at a 
moderate to low quality. Therefore, increased data availability 
through extended data collection and enhanced data access 
would increase the reliability of results. For example, response 
capacity was only assessed through the number of villages 
participating in the Disaster Resilient Village (Desa Tangguh 
Bencana - Destana) programme, whereas participation in other 
important programmes could not be considered, therefore 
providing an incomplete picture. Moreover, many proxies were 
used in cases in which more accurate data for the chosen 

indicators were not available. For example, data at the desired 
aggregation level and with full coverage across Indonesia was 
not available for the assessment of vulnerable livelihoods. 
Therefore, the number of villages with markets was used as a 
proxy as markets are directly linked to livelihoods. Despite this 
linkage, this indicator only indirectly measures the actual 
economic vulnerability level. These limitations were enumer-
ated, and indicators were rated according to their level of 
completeness, relevance and accessibility10 (see Annex I).

Data aggregation level

The second limitation is the aggregation of the data at 
provincial and regional levels, as well as of different data 
types. Aggregation was necessary to allow for comparison 
among provinces and indicators. However, the aggregation 
process invariably results in the loss of certain information  
for the sake of indicator comparability. This is evidenced by 
the ranges indicated within the HEVA maps. In some cases, 
regional averages vary significantly from provincial risk levels, 
and even more so from local risk levels. Therefore, conduct-
ing local scale studies in addition to this national assessment 
will serve to highlight specific risk levels based on local 
conditions.

Additionally, the aggregation of indicators with different data 
levels always needs to take place at the lowest level. That 
means that differences apparent in continuous data, e.g. the 
share of households participating in PKH, will become diluted 
or disappear entirely when the data is transformed to categori-
cal data, such as a rank from low to high. 

10 The dimensions of completeness, relevance and accessibility respectively indicate if data is available for all or most provinces, if the data accurately measures what it indicates  
 it measures and if data can be accessed by the team (Beazley and others, 2016).

http://collections.unu.edu/eserv/UNU:8720/Annex_I_II.pdf
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11 Such proof of concept has been conducted subsequently in a study on Climate and Disaster Risk Analytics Tool for Adaptive Social Protection (UNU-EHS and MCII, 2022)

  
For example, although the absolute numbers of two provinces 
may range widely, they could still be aggregated to the same 
category and thus appear to possess “equal” values. Therefore, 
it is important to go back to specific indicators and the original 
data to outline differences that have disappeared through 
aggregation processes to support the analysis and inform 
decision-making. This is of particular importance for regions 
with high differences within the same analysis unit (in this case, 
provinces) and could therefore benefit greatly from local 
assessments.

Basic analysis methodology

Lastly, the methodology applied in the risk assessment was 
restricted by available resources as detailed geospatial analysis 
was not conducted, e.g. the usage of Geographical Informa-
tion System (GIS) technology, which would have improved 
hazard and exposure assessments in particular11. Furthermore, 
indicators were partly selected based on data availability. For 
future application, when the HEVA is replicated for a specific 
province or region, those indicators may be adjusted based on 
consultations with local experts to reflect strategic needs.

Another limitation is the applied calculation of exposure 
related to climate change and natural hazard induced 
livelihood shocks. As outlined in Chapter 2.2 (p. 24), exposure 
to natural hazards and climate change is calculated by 
overlaying hazard zones with the locations of people, assets 
and activities. In comparison, it is difficult to identify locations 
of livelihood shocks as they occur at the interface of hazard 
and exposure and thus cannot be easily differentiated. A new 
approach which better divides shocks into distinguished hazard 
and exposure components would more accurately reflect 
overall hazard and exposure levels.
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4.  Recommendations for  
ASP road map development

Based on key findings of the HEVA, recommendations were 
compiled to inform the development of an ASP road map for 
Indonesia. The recommendations have been divided into three 
thematic blocks. The first relates to how risks in the context of 
ASP should be assessed and how the HEVA approach can be 
applied and improved. The second addresses how risk 
assessments in general can inform ASP option development. 
The third relates to how the results of the HEVA can inform 
focal areas for ASP programme development in Indonesia.

Recommendations regarding  
risk assessment for ASP

ASP risk assessments need to unify sectoral risk  

understandings

In the context of ASP, it is necessary to align the different 
sectoral risk understandings, which means that some indicators 
need to be framed differently from their common sectoral 
understanding. Most predominantly, some indicators that fall 
under vulnerability for the DRM and CCA sectors should be 
shifted to the hazard component. For example, poverty in the 
context of ASP should rather be understood as a hazard than 
as a component of vulnerability. Furthermore, additional 
indicators might be needed that are specifically designed for 
ASP but not typically included in sectoral assessments. For 

example, the level of agencies’ readiness for implementing 
ASP solutions, based on various capacities, should be defined 
and included as a vulnerability factor. A methodology needs to 
be developed to collect data on this and other relevant factors, 
and their integration into larger data collection processes must 
be ensured.

Hazards, exposure and vulnerability need to be included 

equally in assessments 

Risks must be assessed with equal weight given to all of its 
three components: hazard, exposure and vulnerability. Too 
often, assessments are limited to hazards (partly together with 
exposure), which doesn’t provide the complete picture. In 
contrast, IRBI does consider all three components and could 
be used as a best practice example to inform further ASP risk 
assessments in Indonesia.

Risk assessments must be based on current and future 

hazards, exposure and vulnerability

Because the implementation of ASP in Indonesia is a long-term 
process, future realities must be taken into consideration 
during the development of strategies. Future risk is not only 
the result of future hazard levels but also results from the 
interplay of future hazards, future exposure and future 
vulnerability, and therefore, all three factors must be consid-
ered in risk assessments. Some projections are currently 
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available for hazards, e.g. change in temperature and 
precipitation projected by the Indonesian Meteorology, 
Climatology and Geophysical Agency (BMKG); and to a lesser 
extent exposure, e.g. exposed economic activities to hazards 
in IRBI. In contrast, projections for vulnerability indicators were 
unavailable and thus not incorporated into this HEVA. 
Therefore, methodologies for assessing future vulnerability 
must be developed and utilized to inform future risk assess-
ments and related data demands.

ASP risk assessments need to consider impacts on  

communities

Risk assessments have to go beyond the consideration of 
economic impacts, such as the value of damaged buildings, 
as used in IRBI. Impacts on communities, such as disrupted 
access to health-care facilities, must also be addressed. For 
example, a road or bridge destroyed in a disaster not only 
may result in reconstruction costs but also would likely have 
negative impacts on employment, health, education and 
nutrition due to restricted mobility. Thus, a shift is necessary 
to also include services (e.g. interruption of health care) in the 
direct costs associated with physical damage. Economic 
analyses on the value of such non-monetary services hence 
need to be conducted, and the results included in assess-
ments. A first attempt to apply this concept is outlined in the 
Climate and Disaster Risk Analytics Tool for ASP study 
(UNU-EHS and MCII, 2022).

ASP risk assessment must consider the root causes of risk

Risk assessments too often focus on visible conditions of 
vulnerability. However, the findings on vulnerability of the 
HEVA show that root causes also need to be considered as 
they will develop into new risks even if symptoms have been 
temporarily relieved. For example, intensified land-use change, 
land subsidence in parallel with growing coastal populations 

and lack of capacities and awareness are identified as root 
causes and drivers of risk in Indonesia. Therefore, it is 
necessary to shift from purely economic indicators to also 
incorporating social indicators that reflect, for example, 
inequality and marginalization. Hence, adequate indicators 
need to be found and integrated into future assessments. 
Such root causes can differ across regions, particularly in a 
diverse country like Indonesia, and will therefore need to be 
assessed locally.

Risk data must be comparable and disaggregated

Sectoral assessments often work with absolute and aggregated 
data. To facilitate comparability across provinces and indica-
tors, data must be made available in relative terms, such as the 
share of exposed environmental area (%) in addition to the 
absolute exposed environmental area (ha). Furthermore, risk 
information must be disaggregated as much as possible. To 
improve the targeting of programmes, data must be disaggre-
gated by specific population groups, including gender, 
services and assets. Hazard data must also be disaggregated 
as risks and impacts differ significantly between various 
hazards, e.g. heavy rainfall and storm surges. If needed, data 
collection has to be adjusted accordingly.

Local risk assessments should complement national & 

provincial results

Although the HEVA presents findings on important risk 
hotspots in Indonesia, the results need to be complemented 
by additional in-depth analyses at the local level as conditions 
vary significantly within regions. Broad national assessments 
cannot factor in specific local conditions to the extent needed, 
which may contribute to higher overall risk and a lack of 
resilience. Therefore, specific conditions must be assessed by 
conducting additional local analyses aligning with the HEVA 
approach to develop well-suited ASP interventions. This does 
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not diminish the importance of a national analysis but is a 
necessary supplement to do justice to highly diverse local 
circumstances.

Recommendations regarding  
ASP option development

ASP options need to consider interaction of risks

ASP requires a multi-risk approach, i.e. a consideration of 
multiple risks instead of focusing on single hazards and risks, as 
applied in this HEVA. There is an urgent need to look at the 
big picture, including how different risks interact with one 
another, instead of reducing analysis to a single factor. For 
example, developing options to better protect a community 
against flooding must also consider the possible risks of 
landslides and livelihood shocks to such a community. 
Therefore, national and local actors need to come together to 
identify interlinked risks and jointly develop cross-cutting 
solutions. Such approaches may prove to be more economi-
cally feasible in that one ASP measure could be applied to 
multiple risks.

Option development must be based on specific risk 

composition

The assessment of hazards, exposure and vulnerability allows for 
the identification of the regional or locally specific composition 
of risk that is crucial for the design of interventions. Based on 
the interplay of the three risk components, a risk-layering 
approach should be applied. That means that for each specific 
risk composition, a distinct risk management measure (or 
meaningful mix thereof) must be chosen. For example, risk in 
Java & Bali, and to a lesser degree Sumatra, is dominated by 

high hazard levels for which insurance schemes could potentially 
provide increased financial protection for households. In 
contrast, risk in Papua and Maluku is driven by high vulnerability, 
for which climate-smart livelihoods and skill development 
programmes should be developed. In addition to informing ASP 
option development, these results should be included in current 
action plans, such as the Climate Resilience Development Policy, 
to complement their strong thematic focus.

Side effects of option developed must be factored in

For any ASP option developed, the intended and unintended 
side effects must be taken into consideration. In the best case, 
a single measure would not only serve one but several goals. 
For example, increased access to electricity through renewable 
sources could reduce the harvesting of firewood, which 
contributes to limiting deforestation while simultaneously 
reducing landslide risk, thus contributing to food and water 
security and providing livelihood opportunities by creating 
jobs. However, in the worst case, a measure could exacerbate 
vulnerabilities in the short and long terms. Relocation of a 
community to reduce exposure to floods could in the worst 
case lead to increased vulnerability through loss of income 
sources, marginalization and destruction of social networks. 
Therefore, an analysis of potential side effects, including 
likelihoods as well as impacts on various levels and timescales, 
must be carried out before implementation.

ASP options should seek to go beyond curing symptoms 

and address root causes

In order to sustainably tackle risks, ASP options must be 
designed to address the root causes that fuel risk factors. 
Although it is important to provide instant relief to pressing 
impacts, such as hunger, it is also vital to design interventions 
in a way that helps to avert the occurrence of such threats in 
the long run. For example, food assistance should not only 
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consider food distribution to those suffering from immediate 
hunger but also be linked or broadened to cover food 
insecurity reduction, e.g. through providing rainwater 
harvesting for irrigation, offering education to reduce 
household food waste and ultimately even to building more 
robust roads and extending public transport and thereby 
marked access. Such approaches would improve availability 
of, access to and utilization of food respectively, the main 
three root causes of food insecurity.

Leverage existing programmes to increase local  

government capacity for ASP

The HEVA results suggest that well-applied risk management 
interventions can decrease risks, particularly by reducing 
vulnerability through increased capacities at the local level. 
Making use of existing community development programmes 
and developing them further can be a low-hanging fruit. For 
example, the Climate Village Program (Proklim) and the 
Disaster Prepared Village (Kampung Siaga Bencana) include 
many success stories in reducing risk and providing protection 
against natural hazards and climate change. Therefore, these 
and other programmes provide an important entry point for 
interventions and should therefore be extended whenever 
possible before introducing new programmes.

ASP options should consider nature-based solutions

ASP options should consider nature-based solutions that have 
the potential to support livelihoods, encourage climate change 
adaptation and reduce disaster risk concurrently. Physical 
interventions, like community relocation, or financial assistance, 
like cash and voucher programs, can result in negative environ-
mental impacts on both local (increased waste production and 
soil pollution) and global (increased greenhouse gas emissions) 
scales. In contrast, nature-based solutions have proven to be 
environmentally, socially and economically advantageous and 

particularly beneficial for local communities. For example, the 
planting of mangroves for coastal protection can not only 
reduce impacts from coastal flooding and rises in sea level but 
also supports income generation for coastal fishing communi-
ties. Therefore, an analysis of the feasibility and benefits of 
applying nature-based solutions compared to building 
infrastructure and implementing financial measures should be 
carried out for each programme planning phase.

Recommendations regarding  
ASP programme focal regions

Risk hotspots should become focal areas for ASP  

implementation and option development

The level of risk identified for different locations should 
support the prioritization of interventions. High-risk areas and 
hotspots of hazard, exposure and vulnerability should be 
prioritized to increase coverage in locations with the highest 
risk. It is therefore crucial to consider hotspots identified in 
this HEVA or other risk assessments in policy planning, such 
as in the Climate Resilience Development Policy 2020-2045. 
Based on results of the HEVA, interventions should be 
prioritized in Papua, Maluku and Sulawesi as they are most at 
risk. Other regions with moderate risk should, however, 
quickly follow to ensure inclusive coverage.

Risk is high across Indonesia, so no region should be  

excluded from ASP interventions

Overall, the HEVA demonstrates that no province is charac-
terized by low risk. Even provinces with comparatively low 
overall risk levels face challenges in regards to specific risk 
components. For example, regions with comparatively low 
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hazard levels can still face very high vulnerability levels, which 
need to be tackled. This is of particular importance in the 
context of changing hazard patterns induced by climate 
change. Hence, all provinces need to be considered when 
planning ASP interventions, and no region should be left 
behind, even if full implementation is not feasible in all 
regions immediately.

In addition to risk, readiness for ASP options should 

determine priority areas

Addressing risks is only one part of successful programming. 
It is equally important to choose regions that have conducive 
factors to ensure effectiveness of interventions, such as high 
programme coverage to build on existing best practices and 
regions with high stakeholder engagement and ownership. 
Based on these and other supportive factors, interventions 
should be conducted in Java & Bali, as relevant stakeholders 
in this region are characterized by high capacities. Subse-
quently, learnings of success factors for ASP implementation 
can be duplicated in other regions.
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