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The UNDRR’s Sendai Framework for Disaster Risk 
Reduction is undergoing a formal mid-term review 
to take stock of implementation and impact since its 
launch in 2015, understand what context shifts have 
occurred, and identify how to accelerate uptake to 
2030 and beyond. There is currently no formal policy 
position from engineers on the Sendai Framework.

The International Coalition for Sustainable 
Infrastructure (ICSI), with support from the Institution 
of Civil Engineers (ICE), led a multi-lingual consultation 
to elicit the views from the global engineering 
community. This publication is the only contribution 
from the engineering community that will feed into 
the formal Mid-term Review process of the Sendai 
Framework. 

Although the Sendai Framework is aimed at 
national governments, its implementation is a multi-
stakeholder effort, and engineers have a key role 
to play. The following recommendations from the 
paper are highlighted as areas where the engineering 
community can bring a significant contribution to 
accelerate their implementation.

The role of DRR and resilience needs to be 
highlighted in relation to global agendas

There is a need to elevate Disaster Risk Reduction 
(DRR) and resilience in relation to the Sustainable 
Development Goals (SDGs) and other global agendas, 
and to better connect them to other systemic drivers 
and priorities. 

Develop and implement systemic risk and 
resilience frameworks and establish resilience-
focused agencies and governing bodies 

There is an urgency to develop policies, regulations, 
codes, plans or other mechanisms that encourage or 
enforce the uptake of DRR and resilience measures, 
and to establish agencies or bodies that oversee their 
implementation. Multi-national agencies can play a 
key role assisting during the pre-development phase 
and enhancing local capacities during implementation.

Accelerate improvement of data collection, 
analysis and methodology through technological 
advances and sustained investment

Improved understanding of technological abilities 
and increased investment are needed to accelerate 
development and uptake of new technology beyond 
its current trajectory. Technological advancements can 
push the envelope of traditional risk assessments that 
include resilience thinking to deal with uncertainty, 
systemic complexity, and long-term approaches that 
incorporate climate change impacts. 

Encourage multi-disciplinary cross-sector 
collaboration among experts to tackle complex 
challenges 

Extensive collaboration among expert groups 
from different backgrounds (engineers, planners, 
social scientists, climate scientists, data scientists, 
finance experts etc.) is needed to develop better 
assessments and build local capacity during project 
implementation. There is also a need for the 
engineering community to engage more proactively 
and provide input into policy development and early-
stage project development.

Educate policymakers, practitioners, and the 
public on DRR and resilience concepts  

Education could enhance understanding of the 
importance of DRR and resilience. Educating and 
building capacity of policymakers is a priority, since 
they are responsible for developing regulations 
and incentives to increase the uptake of DRR and 
resilience. Enhancing capacity of practitioners at local 
level is urgently needed, and educational settings and 
civil society have a key role to play here.

EXECUTIVE SUMMARY
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ABOUT ICS I

The International Coalition for Sustainable Infrastructure (ICSI) was 
founded in 2019 by The Resilience Shift, the American Society of Civil 
Engineers (ASCE) and its ASCE Foundation, the Institution of Civil 
Engineers (ICE), the Global Covenant of Mayors for Climate & Energy 
(GCoM), WSP and LA Metro, among others.

We bring together a global coalition of change agents from across 
the engineering, investment, city and philanthropic communities 
committed to bold action to solve the systemic problems that exist 
at the intersection of climate change, ecosystem degradation, ageing 
infrastructure, and underinvestment. 

ICSI is the global movement for engineering action on infrastructure 
sustainability, resilience and climate change. We place engineers at the 
forefront of climate action, harnessing their ability to provide solutions 
and matching it with urgent demand. The solutions we develop and 
promote will deliver impact on the ground, where it is needed most.

ICSI was created to bring the practical, science-based and solution-
oriented perspective for which engineers are known to solve the systems-
level problems surrounding infrastructure underinvestment, climate 
change, and resilience. From its origin, ICSI has been committed to driving 
action towards instilling sustainability and resilience as the cornerstone of 
every decision in the infrastructure lifecycle. Built upon a commitment to 
tangible and collaborative action, ICSI continues to broaden participation 
across other stakeholder communities to accelerate the innovation, 
adoption and scaling of people-centred, sustainable and resilient 
infrastructure solutions that support sustainable development for all. 
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The year 2023 marks the midpoint in the 
implementation of the Sendai Framework (SF) 
that was launched in 2015, along with other UN 
frameworks such as the 2030 Agenda for Sustainable 
Development. The UN General Assembly requested 
a midterm review to determine best practices and 
areas of strengthening for policies, programs, and 
investments at all levels.

The mid-term review offers a crucial opportunity 
to reflect on our current risk governance and risk 
management mechanisms, in order to identify what 
changes are needed for the 2023-2030 period to 
implement the Sendai Framework, and achieve 
its goals. The review works to take stock, identify 
emerging issues, uncover context shifts, and build 
coherence with other frameworks, to better address 
the systemic nature of risk and so realize regenerative 
and sustainable development.

Engineers play a crucial role in developing and 
managing the built environment, they are key 
implementers of disaster risk reduction (DRR) – as 
well as disaster risk management (DRM) more 
broadly - and resilience, as they develop the required 
guidance and standards for projects. Therefore, their 
perspective serves as a valuable contribution to the 
Midterm Review of the Sendai Framework (MTR SF). 

There is currently no official policy position 
from engineers on the Sendai Framework. The 
International Coalition for Sustainable Infrastructure 
(ICSI) is making a voluntary contribution to provide 
the engineering community’s perspective on the 
implementation of the Sendai Framework thus far, 
the context shifts that have taken place since its 
launch and the actions required to accelerate its 
implementation going forward. ICSI is the world’s 
biggest coalition of engineers. It was founded in 
2019 by organizations with decades of industry, 
government, and academic knowledge and 
experience. Since its inception, ICSI and its partners 
have focused on mobilizing engineering action on 

1. INTRODUCTION

sustainability and resilience in infrastructure. ICSI’s 
focus on practical applications, along with its global 
engineering network, make the coalition suitable 
to gather and review the engineering community’s 
comments on the MTR SF.

This paper presents the results of a consultation with 
over 200 engineering practitioners and experts from 
across the globe. 

Section 2 presents the methodology for undertaking 
the consultation and analyzing responses. 

Section 3 highlights findings of the retrospective 
review, which looks back at progress and challenges 
related to the implementation of the Sendai 
Framework and, more broadly, of DRR and resilience 
approaches since its launch in 2015. 

Section 4 highlights context shifts that have occurred 
since the launch of the SF and identifies future trends 
that might impact on the implementation of DRR and 
resilience. 

Section 5 looks ahead to 2030 and beyond and it 
offers recommendations on how to strengthen the SF, 
and DRR and resilience more broadly. 

Supporting materials from the consultation are 
included in the annexes.  
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WHAT IS  THE  SENDAI  FR AMEWORK?

The Sendai Framework for Disaster Risk Reduction 
2015-2030 (Sendai Framework) was the first major 
agreement of the post-2015 development agenda 
and provides Member States with concrete actions to 
protect development gains from the risk of disaster.

It was endorsed by the UN General Assembly 
following the 2015 Third UN World Conference on 
Disaster Risk Reduction (WCDRR), and advocates for:

 • The substantial reduction of disaster risk and losses 
in lives, livelihoods and health and in the economic, 
physical, social, cultural and environmental assets 
of persons, businesses, communities and countries.

 • It recognizes that the State has the primary role 
to reduce disaster risk but that responsibility 
should be shared with other stakeholders including 
local government, the private sector and other 
stakeholders.
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Seven global targets of the Sendai 
Framework for Disaster Risk Reduction



HOW  DOES  THE  SENDAI  FR AMEWORK A L IGN  WIT H  THE  
S USTAINABLE  DEVELOPMENT  GOALS?

The Sendai Framework works hand in hand with the 
other 2030 Agenda agreements, including The Paris 
Agreement on Climate Change, The Addis Ababa 
Action Agenda on Financing for Development, the 
New Urban Agenda, and ultimately the Sustainable 
Development Goals (SDGs).

Integrated monitoring of the global targets of the Sendai Framework and 
the Sustainable Development Goals: https://www.preventionweb.net/
sendai-framework/Integrated%20monitoring%20of%20the%20global%20
targets%20of%20the%20Sendai%20Framework%20and%20the%20
Sustainable%20Development%20Goals

The Sendai Framework outcomes are a product of 
interconnected social and economic processes, as 
are the SDGs. The Sendai Framework is in alignment 
with, and integral to the progress of, the SDGs. For 
example, Sendai Framework monitoring is designed 
to complement the monitoring of 11 SDG indicators, 
specifically related to SDG 1, 11 and 13. The diagram 
below outlines some of the key synergies between the 
two agendas.
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Goal 11 
Target 11.5

Goal 11 
Target 11.b

Goal 13 
Target 13.1

A

B

C

D

E

F

G

Number of deaths, missing persons and persons 
affected by disaster per 100,000 people

Sendai Framework for Disaster Risk 
Reduction 2015-2030

Goal 1 
Target 1.5

Direct disaster economic loss in relation to global 
gross domestic product (GDP)

Number of countries with national and local disaster 
risk reduction strategies

Proportion of local governments that adopt and 
implement local disaster risk reduction strategies 

in line with the Sendai Framework for Disaster Risk 
Reduction 2015-2030

Direct disaster economic loss in relation to 
global GDP, including disaster damage to critical 
infrastructure and disruption of basic services

https://www.preventionweb.net/sendai-framework/Integrated%20monitoring%20of%20the%20global%20targets
https://www.preventionweb.net/sendai-framework/Integrated%20monitoring%20of%20the%20global%20targets
https://www.preventionweb.net/sendai-framework/Integrated%20monitoring%20of%20the%20global%20targets
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2. METHODOLOGY

A mixed-methods approach was adopted to 
undertake this consultation, which has included 
a survey and semi-structured interviews, 
with a focus on qualitative responses; it has been 
complemented with a limited literature review.1 
Guidance from UNDRR was used to inform the scope 
and structure of the consultation while adapting the 
core research questions for the stakeholder group, 
i.e., the engineering community.2  

The methodological approach sought to minimize bias 
during this process, when possible. Quantitative data 
was gathered by analyzing the number of respondents 
who expressed a particular sentiment (e.g., found 
governance to be inadequate) or highlighted a specific 
trend (e.g., the rising role of technology), to support 
the strength of the qualitative analytical section (see 
Section 2.1 for more information). 
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2.1 Data collection methods 

Qualitative data were collected from more than 200 
respondents from over 50 countries, see Figure 1. 
Qualitative data were collected over the course of 
several weeks through an online survey and bilateral 
remote video interviews. For specific details on the 
surveys or the interview, please see the appendix. 

In the analysis, the reference terms “respondent” and 
“response” can refer to people who responded to the 
survey and people who were interviewed. The terms 
“survey respondent,” or any iteration, refers to the 
surveys specifically while “interviewees” only refers to 
interviews.

© Asian Development Bank



CONSULTATION  TARGET  GROUP

The consultation targeted professionals with 
engineering backgrounds who typically had 
substantial experience in DRR, resilience, or a related 
field. The target group included a few professionals 
in related fields who work with engineers, such as 
emergency management. ICSI tapped into its partners’ 
networks, particularly the Institution of Civil Engineers, 
the American Society of Civil Engineers and Word 
Federation of Engineering Organisations to maximize 
the outreach of the consultation. The survey also 
included some respondents who were earlier in their 
career, while the interviews focused on experts with 
senior-level positions. Relevant experts were selected 
for the one-to-one interviews from ICSI’s networks, 
and more interviewees were identified through the 
experts’ own networks. 

GLOBAL  SURVEY

Initially, one survey was developed based on the MTR 
SF thematic areas identified by UNDRR. A review of 
the field of online surveys by Evans and Mathur finds 
that online surveys offer advantages in terms of global 
reach and increased sample sizes.3 The survey was 
developed on the online platform, SurveyMonkey®.

The original survey was Sendai-Specific and consisted 
of 50 questions that were organized into three parts 
(see Annex C). The first part (nine questions) consisted 
of some informational questions (e.g., name, email, 

sector, expertise, etc.). The second part (40 questions) 
included questions covering retrospective, current, 
and prospective reviews of the SF. The final section 
(ten questions) focused on questions related to the 
UN Sustainable Development Goals (SDGs). The final 
section was not represented in the report as the 
answers to these questions are outside the scope of 
the report.  

Initial survey responses indicated that some 
respondents knew little about the specifics of the 
SF. In response, ICSI developed a second survey that 
focused on disaster risk management more broadly. 
This Generic survey was nearly identical in structure 
to the Sendai-Specific survey but substituted the 
language on the SF for language related to DRR and 
resilience. Two questions in part two of the Generic 
Survey were eliminated altogether, reducing the 
survey to 48 total questions (see Annex D).  

Both surveys (Sendai-Specific and Generic) were 
maintained throughout the collection process to 
capture specific information related to the SF and 
to expand access to other engineering perspectives 
that had not directly interacted with the framework. 
The survey was translated from English into Spanish 
and French to increase access; however, almost all 
responses were in English.

Given the multiplicity of definitions related to DRR and 
resilience, UNDRR’s definitions of DRR and resilience 
were used to maintain fidelity to the framework as 
much as possible.

Resilience 

“The ability of a system, community or society 
exposed to hazards to resist, absorb, accommodate, 
adapt to, transform and recover from the effects of 
a hazard in a timely and efficient manner, including 
through the preservation and restoration of its 
essential basic structures and functions through risk 
management.”4 

Disaster Risk Reduction 

“Disaster risk reduction is the policy objective of 
disaster risk management, and its goals and objectives 
are defined in disaster risk reduction strategies and 
plans. [It] is aimed at preventing new and reducing 
existing disaster risk and managing residual risk, 
all of which contribute to strengthening resilience 
and therefore to the achievement of sustainable 
development.”5 
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CHAR ACTERIZATION  OF  SURVEY  RESPONDENTS

In total there were 189 survey responses from over 50 
countries. The countries that were most represented 
included UK, US, India and Nigeria.

Below the figures illustrate the spread of sectors 
and years of experience held by the Sendai survey 
respondents.

Private

RetiredCurrently in education

Less than  
5 years

5-15 years 15+ years

PublicAcademiaCivil  
Society

Other
31%28%18%

Survey respondent’s sector

Survey respondent’s years of experience

5% 5%13% 22% 55%

Figure 1: Countries represented in the interviews and surveys

10%13%
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ONE-ON-ONE  INTERVIEWS

Semi-structured online video interviews with global 
experts were conducted as part of the consultation. 
Research from Harrell and Bradley has shown how 
semi-structured interviews have captured data 
for targeted groups of people, provided that the 
researchers were aware and attempted to mitigate 
cultural and other biases during the collection and 
analysis phases.6  

A semi-structured interview template was developed 
by deriving and combining the most critical questions 
from the online survey and the areas identified by 
UNDRR. These questions followed a similar thematic 
order as the online survey and were used as the 
basis of semi-structured interviews. Interviews were 
scheduled for 45 minutes, with interviews taking 40 
minutes to 1 hour. Depending on the expert’s level 
of knowledge with the SF, the interviewers would 
ask questions specifically in relation to the SF or to 
DRR and resilience more broadly. All interviews were 
conducted in English and interview notes were typed 
in English. Interviewers also recorded the interviews, 
with the interviewees’ consent, to ensure accuracy 
and add information during the post interview 
process. 
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2.2 Data analysis

Data from the surveys and interviews were analyzed 
using a mixed-methods approach with a priority 
for qualitative results, which were expressed in the 
form of statements. Quantitative data were derived 
after the qualitative data collection by categorizing 
statements into discrete themes.7 Themes were 
derived by categorizing clusters of responses based 
on their similarities rather than grouping them based 
on a priori labels, which aligns with a conventional 
content analysis as described by Hsieh and Shannon.8 
Numerical quantities of these themes were used 
to denote the strength of the statement across the 
group of respondents (e.g. 50% of respondents found 
that governance played a major role in impeding 
the implementation of the SF). This type of analysis 
assumes that the qualitative results could be analyzed 
and grouped collectively across respondents, which 
some research has questioned.9 To mitigate some 
biases, a multi-phase analysis was undertaken by 
different teams to analyze the surveys and the 
interviews as explained below. In addition, key findings 
from this consultation were sent to a sub-set of the 
expert group for their feedback and validation. 

The engineering firm Stantec undertook the 
preliminary data analysis of the global survey results. 
A Microsoft machine-learning software was used 
to conduct a keyword and sentiment analysis of 
the survey results. These results identified trends 
among respondents (e.g., respondents who noted 
improvements in local planning) and catalogued them 
numerically. A team from Stantec independently 
reviewed the results and highlighted additional 
groupings and edited software-generated groupings 
when necessary. The trend analysis of the interview 
follow-up notes was conducted by the ICSI team. 
Keywords and sentiment were recorded from the 
follow-up notes only. Transcripts of the interview 
recordings were not analyzed due to inaccuracies in 
the software that generated the transcripts. Interview 
recordings were reviewed to gather specific quotes or 
other specific data. 
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2.3 Literature review

A limited review of academic and grey literature was 
undertaken and used to support or enrich some 
of the commentary in the paper, when applicable. 
The literature demonstrates that the engineering 
community is actively engaged to implement 
DRR, resilience, the SF, and other related global 
frameworks. 

Using literature also serves two practical functions 
for this paper. First, it bolsters the arguments made 
by respondents or clarifies other arguments made 
by the respondents. Second, it provides the reader 
with additional materials to understand a featured 
argument or proposed solution in greater depth. With 
this said, , the use of secondary literature was not 
intended to serve as an exhaustive review, but as a 
compliment to the qualitative data, which is the focus 
of this paper. Sources were derived from a literature 
review conducted for this paper, along with specific 
literature provided by ICSI’s expert pool. 

Results from analysis of the surveys and interviews 
overlapped significantly. Although respondents 
expressed varying levels of disagreement within 
both assessments, no trends in disagreement could 
be correlated to the survey and interview. However, 
responses between the survey and the interviews 
differed in the volume and scope of issues addressed. 
Generally speaking, the survey covered a broader 
range of topics but lacked the depth of response 
compared to the interviews. This disparity seems 
to have arisen from the different formats of the 
data collection process. Only selected questions 
were asked during the interviews to compress data 
collection into an interview of approximately 45 
minutes. The interview format also seemed to have 
enabled respondents to answer questions at a greater 
depth than the survey, which suffered from fatigue 
bias.

Engineering Community’s Commitment to DRR, 
Resilience and SDGs

The American Society of Civil Engineers (ASCE) has 
developed a range of policy statements related 
to DRR and related issues, such as diversity and 
infrastructure. These statements include ASCE’s 
commitment to funding research for resilient 
infrastructure, since the ASCE finds the current 
infrastructure standards to be “insufficient to 
provide the resources necessary to identify the 
most effective ways to mitigate natural and man-
made hazards.” In response, ASCE asserts that, 
“funding is critical to America’s  critical infrastructure 
and to the health and safety of the nation and its 
citizens.”10 
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2.4 Biases and mitigation 
strategies

Several potential biases have been identified 
throughout the development and implementation of 
the survey and interviews and are discussed below. 
In addition, they have been noted in the text of the 
following three sections. For example, this paper 
notes if a particular group posed an assertion or 
solution to provide the reader with more clarity on the 
origins of the assessment. 

S AMPLE  B IAS  

The consultation intentionally targeted individuals 
from the engineering community from different 
backgrounds, experience level and geographies. 
However, it is acknowledged that the findings 
presented in this paper are based on a limited 
sample. The analysis notes emerging trends across 
the data but does not extrapolate them to represent 
the entire engineering community.  

GEOGR APHICAL  B IAS

The geographical bias was reduced by ensuring 
that all UN regional groups were represented in 
the surveys and interviews. The consultation tried 
to broaden country representation as much as 
possible, which is represented in the range of 
countries selected by the respondents. In addition 
to geographical bias, the consultation also aimed for 
a representative sample of respondents by country 
income level (per World Bank data).11 Multiple 
responses from countries of all income levels were 
received. Representatives from high-income countries 
were overrepresented and representatives from the 
lowest income countries were underrepresented 
proportionally. Interviewees were almost exclusively 
from middle- to high-income countries.   

SECTOR B IAS  

Respondents and interviewees were segmented by 
professional sector: academia, the private sector, 
the public sector, civil society, and other. Several 
professionals had significant experience across 
multiple sectors and a few respondents seemed to 
struggle with the definitional distinction between 
“civil society” and “other.” Nonetheless, the results of 
the survey indicate that a relatively even distribution 
was achieved across academia, the private sector, 
and the public sector, which were the focus sectors 
for this review due to their size and impact. Similar 
results were achieved in the interviews; however, the 
interviews had greater proportional representation 
from academia. In addition, several of the experts 
more clearly bridged sectors and, as such, were 
included in both sector assessments, see Annex A for 
more information. 

OTHER  B IASES  

Some additional confounds are worth noting. A global 
or national analysis does not account for some of 
the cultural, socio-economic, and other differences 
within countries. Respondents’ professional 
experiences skewed toward urban areas. Some of 
these biases were mitigated by asking questions 
related to cultural attitudes, with a particular focus on 
indigenous knowledge. Interviewees were provided 
the opportunity to describe how cultural attitudes 
impacted the application of the SF. Limited responses 
were received from specific cultural and socio-
economic subcategories, which highlights another 
significant bias worth noting, especially for the survey 
data. 

Most questions for the survey and the interviews 
were optional. An analysis of survey results suggested 
response fatigue, as questions at the end of the 
survey received significantly less responses. An 
attempt was made to minimize this bias in interviews 
by asking for follow-up questions in thematic areas 
that were lacking in the survey.
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2.5 Limitations

This paper provides an initial identification of the 
current state of implementation of the SF, context 
shifts that have occurred and those that are on 
the horizon and priority areas, gaps and potential 
solutions to accelerate its implementation going 
forward. These were identified through consultation 
with experts and members of the global engineering 
community. Although efforts have been made to 
maximize outreach and minimize biases, it should 
be noted that this research is not meant to be an 
exhaustive exercise and findings represent the views 
of a sample of the global engineering community. 
Further consultation and research would be required 
to validate these results.



This section highlights trends, successes, 
opportunities, and challenges specifically 
related to the implementation of the SF and DRR 
themes within the framework since its launch in 
2015. 

Governance, education, and collaboration appeared 
among the most recurrent themes in this section. 
Although it is difficult to capture how respondents 
viewed DRR progress holistically across these 
categories and interviews, it seems that more 

respondents evaluated that some or little progress 
had been achieved than very minimal progress or 
no progress. The number and quality of responses 
suggest that data collection and methods of data 
collection had achieved among the most progress. 
The variety of responses made it unclear which 
elements had made the least progress. Overall, 
the consultation found that the capacities 
highlighted in this paper have not achieved 
sufficient levels to meet current or future needs.
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3. RETROSPECTIVE REVIEW     
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This section examines respondents’ opinions 
regarding the advancement of the Outcome, Goal and 
Targets of the SF. 

Progress on the Outcome and Goal. Respondents 
in the Sendai-specific survey were asked a question 
related to the outcome and goal of the SF. 
Interviewees were also asked a question about the 
goal of the SSF. Although all interviewees provided 
useful observations on the progress related to DRR 
and resilience, or an aspect of the SF, none of them 
responded to the outcome or goal directly (these 
contributions appear in the sections below). A copy 
of the outcome and goal were not included in the 
interview, which likely explains some of the lack of 
response from interviewees. For this reason, this 
analysis is derived from the 58 responses in the 
Sendai-specific survey. Overall, respondents were 
evenly divided on progress, with just over half of them 
noting some progress on the outcome and goal. Most 
respondents who highlighted some progress linked it 
to the adoption of DRR frameworks or improved DRR 
governance. Others also noted some progress with 
data collection methods, particularly related to early 
warning systems.

Progress on the Targets. Only a few of the 
respondents mentioned at least one of the seven 
global targets specifically, while other respondents 
implicitly discussed the global targets. Each global 
target received at least one response; however, the 
most discussed global targets were E, F, and G, as 
defined below. Overall, responses from the survey 
and the interviews indicate mixed views of progress 
related to the Sendai targets, with just under half 
of respondents finding little to no progress and just 
over half of respondents highlighting some progress 
attributable to the SF. Several commentators 
highlighted progress for a specific target, but not for 
another. No clear regional, sectoral, or other bias 
could be identified as influencing a response. More 
detailed findings on the topics covered by the targets 
are presented in subsequent Sections 3.2 to 3.6.

3.1 Progress towards the Outcome, Goal, and 
Targets of the Sendai Framework 

TARGETS  A  AND  B

Substantially (A) reduce global disaster mortality 
and (B) reduce the number of affected people 
globally by 2030,  aiming to lower the average 
global mortality per 100, 000 people between 
2020-2030 compared with 2005-2015. Most 
respondents did not differentiate between these two 
goals, with slightly more than half of the respondents 
noting that the SF had achieved progress on these 
goals. Most of the responses that noted progress in 
these targets attributed them to progress in targets 
D, E, and G. In particular, respondents attributed 
developments in national and local DDR strategies 
(Target E) to have contributed positively to these two 
targets. 

TARGET  C

Reduce direct disaster economic loss in relation 
to global gross domestic product (GDP) by 2030. 
This target was the least discussed target, as few 
commentators noted it explicitly or implicitly. Given 
the number of limited responses, there was no clear 
trend that emerged for this target. 

TARGET  D

Substantially reduce disaster damage to critical 
infrastructure and disruption of basic services, 
among them health and educational facilities, 
including through developing their resilience by 
2030. Responses to this question were expanded to 
include the entire built environment, since most of the 
responses did not focus on infrastructure specifically. 
Almost all responses noted some improvements 
to the built environment; however, many of these 
responses claimed that this progress was not 
sufficient to meet current needs. 
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TARGET  E  

Substantially increase the number of countries 
with national and local DRR strategies by 2020. 
Although respondents differed in their view of 
progress for this target, more respondents identified 
progress in achieving this target. The few respondents 
who identified no progress with this target at the 
national level seemed to come from lower-income 
countries; however, the respondent pool was 
insufficiently large to draw a definitive conclusion. 
Several interviewees with nationally established 
plans also noted some deficiencies at the local level, 
particularly for lower-income and rural communities. 
Those who identified progress in this area highlighted 
two key reasons: higher levels of income and 
education, and championing from political leadership. 
In one example highlighting the importance of 
political leadership, an interviewee noted how a 
mayor in Los Angeles championed an initiative to 
incorporate resilience into all city departments. In 
another example, political leadership in New Zealand 
achieved greater integration of DRR in healthcare and 
education at the national level. 

TARGET  F

Substantially enhance international cooperation 
with developing countries through adequate 
and sustainable support to complement their 
national actions for implementation of this 
framework by 2030. This target was expanded to 
include sub-national cooperation across all countries, 
given the range of responses that focused on sub-
national cooperation. Respondents had mixed reviews 
on international cooperation, with most finding that it 
had improved. The few respondents who noted a lack 
of cooperation at the sub-national level highlighted 
a lack of resources and weak political structures as 
reasons for a lack of cooperation. Respondents who 
indicated an improvement highlighted the importance 
of education and best practices as highlights. More 
information can be found in Section 3.5. 

TARGET  G

Substantially increase the availability of and 
access to multi-hazard early warning systems 
and disaster risk information and assessments 
to the people by 2030. Most respondents noted 
improvements to target G since the adoption of the 
Sendai framework, at the local and national levels. 
Many responses identify technological innovation 
as key to this progress for warning systems and 
the dissemination of disaster risk information. 
Several responses highlighted an increase in public 
communication through social media. Despite 
identified areas of progress, several respondents 
noted room for improvement in terms of the better 
data collection, via using the most current technology, 
and more adoption. Although most comments 
generally indicate progress with risk assessment, 
most risk assessments have focused on the impacts 
to single hazards, like flooding, or a single system, 
like transportation. Systemic or interdependencies 
across risk assessments have been neglected. More 
information can be found in Section 3.2.
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Most interviewees noted progress in this category, 
especially related to the development and use of risk 
assessment and information. Nonetheless, responses 
indicated that this category required significantly 
more work to meet an acceptable baseline of 
responses. According to respondents, the topic area 
of data collection has experienced the greatest 
improvement. Lack of systemic risk assessments 
and failure of stakeholders to understand risk as 
key gaps.

3.2 Progress in Risk Assessment, Information, 
and Understanding

Based on your experience and area of work, to what extent 
are investments by the public (including national and local 
governments) and private sector risk-informed?

13% Always risk-informed

27% Mostly

58% Sometimes

2% Never
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DATA  COLLECTION  HAS  INCRE ASED,  A ND  METHOD S  HAVE  
IMPROVED  

Overall, analysis of the survey and interviews seems to 
indicate that data collection and use have improved 
more than most other components in DRR. Increased 
data use has driven risk assessments and allowed 
for the implementation and development of warning 
systems. Some commentators have noted that a 
rise in data collection methods have benefitted from 
technological improvements in detection and analysis. 
Despite an overall improvement in data collection, 
some responses noted that more data is needed to 
conduct risk assessments at a system level and over 
the long term.  

SYSTEMIC  R ISK  ASSESSMENT S  ARE  NOT  BE ING  
UNDERTAKEN,  L ARGELY DUE  TO  L ACK OF  COORDINATION,  
CAPACITY,  AND  INVESTMENT 

Most respondents noted that risk assessments 
had made some progress since the adoption of the 
Sendai Framework but were not systemic in their 
approach. In particular, respondents identified that 
risk assessments should consider more fully the 
interdependent nature of risk. As one interviewee 
surmised: 

“the phrase ‘interconnected’ is too weak. We must 
address the interdependent nature of risk.” 12 

Although many respondents have noted an increase 
in risk assessments over the last several years, 
particularly flood risk assessments, they also observed 
that these assessments have focused on single-
hazard or single-sector impacts and do not capture 
the entire picture. Currently, these assessments have 
failed to account for cascading effects related to risk. 
Failure to lifeline infrastructure like electrical grids, for 
example, has caused more damage than the initial 
hazard event in many cases. In the case of flooding, a 
systemic assessment could include impacts on mental 
and physical health.  

Several challenges to developing these types of 
risk assessments included capacity limitations with 
current tools, lack of coordination, lack of investment 
or narrow investment, and political barriers or a 

lack of political incentives. Interviewees in particular 
highlighted issues with capacity limitations of current 
tools due to technological and data collection 
limitations. A few interviewees highlighted that 
coordination had compounded these issues. In one 
interviewee’s opinion: 

“We’re now in a in a position where with the sort 
of computing power we’ve got and the modeling 
power, we can actually do very high fidelity, fine grain 
analyses […] Sadly, not many institutions have this 
holistic modelling capability, as a range of different 
disciplines need to be involved.” 

More information on coordination can be found 
in Section 3.5. Several commentators noted that 
investment may be driving a lack of coordination 
(see Section 3.4). Of the reasons provided, policy 
and governance were identified as among the 
largest contributors to a lack of coordination. Some 
commentators noted that government regulations 
have not been leveraged sufficiently to encourage 
systemic risk assessments, or risk assessments 
generally, which they believe can accelerate their 
uptake.  

DIFF ICULTIES  WITH  CAPTURING  ADDIT IONAL  BENEF ITS  
AND  LONG-TERM ANALYSES

In addition to challenges with capturing systemic 
risk, all respondents who discussed the capture of 
additional benefits from DRR assessments, including 
environmental and social benefits, noted the difficulty 
in quantifying these benefits or attaching a value label. 
Difficulties quantifying these types of benefits seemed 
to be cross-cultural. Lastly, respondents found that 
risk assessments have insufficiently captured long-
term impacts, such as climate change. Most critical 
infrastructure has a lifespan that easily exceeds half 
a century, so failure to capture long-term change 
can have cascading impacts on the delivery of basic 
services. In terms of income bias, a few commentators 
observed that much of the progress of long-term 
assessments, and risk assessments more generally, 
seems to be concentrated in urban centers or 
wealthier areas. The same core challenges facing 
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systemic risk were highlighted for capturing additional 
benefits and including long-term analyses (see 
previous subsection).

L ACK OF  UNDER STANDING  OF  R ISK  A ND  RES IL IENCE  CAN 
H INDER  IMPLEMENTAT ION  

According to several respondents, DRR and resilience 
suffer from a lack of understanding, especially from 
the public and policymakers. In their analysis, a lack of 
conceptual understanding hinders the adoption and 
use of risk assessments, along with broader issues 
with risk governance and DRR (see following Section 
3.3 for governance issues discussion). 

Lack of public knowledge can derail the results of 
risk assessments. Even in countries with a public 

that is more informed on risk, like Japan, insufficient 
public understanding still can contribute to human 
settlement in high-risk areas, despite the results of a 
risk assessment. According to a 2015 article, 75% of 
residents in Japan live in high-risk areas.13 

Lack of understanding has also prevented the 
implementation of risk assessments at the policy level. 
In New Zealand, experts and other stakeholders are 
increasingly conducting hazard risk assessments; 
however, findings from many of these assessments 
are not implemented due to lack of government 
understanding. Another commentator noted that 
technical assistance provided by multi-national 
agencies has not been implemented due to a lack of 
capacity at the national and local levels.14  
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Risk governance and management received among 
the most comments of any concept from the 
surveys and the interviews. Respondents noted the 
importance of governance and management of DRR 
and resilience more broadly, such as investment, 
risk assessments, collaboration, and phases of the 
disaster-risk mitigation cycle (preparedness, response, 
mitigation, and recovery). 

3.3 Progress in Risk Governance and 
Management

Has the establishment of national and/or DRR strategies and plans 
resulted in expanded efforts in risk reduction?

71% Yes29% No

Figure 3: Survey results on DRR strategies

Risk governance and management measures 
have improved since the launch of the Sendai 
Framework. Most respondents found that risk 
governance measures had improved since 2015. 
Nearly 2/3 of survey respondents from across 
geographies and income levels found that national, 
planning, and organization had changed to align with 
the SF. Similarly, more than 2/3 of survey respondents 
noted that establishment of national and/or local DRR 
strategies and plans resulted in expanded efforts in 
risk reduction.

Most of the improvements referenced have focused 
on the management and reduction of single 
hazards (see the subsection on systemic risks in 
3.B). Responses also suggest some disagreement 
on progress, particularly in the USA and UK, with 
some respondents reporting “yes” to progress and 
some reporting “no.” These disagreements may be 
a result of higher representation from these two 
countries. It is also important to note that many of 
these comments focused on governance at national 
and international levels. When asked to comment 
on progress related to governance at the local level, 
several interviewees noted that areas that were 
wealthier, more politically progressive, and had recent 

experience with disasters were more likely to adopt 
and implement risk governance. Other responses 
implied that this assessment may not be true, as they 
highlighted local efforts in lower-income areas in 
Africa and Southeast Asia.15  

Although most respondents have noted some 
progress related to governance, many of the same 
respondents asserted that current governance 
structures have hindered progress. In terms of 
governance structure, several respondents noted 
that the lack of a centralized governance structure 
was hindering DRR, while others noted that over-
centralized measures had hindered governance 
measures. Comments did not seem to correlate 
specifically with a particular governance structure 
in the respondent’s country of origin or occupation. 
In addition, although many of the survey results 
highlighted issues with governance, responses from 
interviewees provided explanations for the impact of 
these governance failures on DRR. For this reason, 
many of the examples in this section draw from 
interview responses.
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S IX  CR IT ICAL  DEF IC IENCIES  WERE  OBSERVED  IN  R ISK  
GOVERNANCE  AND MANAGEMENT:  

1 .  L ACK  OF  STANDARDS

Some countries, such as the USA and Australia, lack 
an official mechanism that allows governments to 
evaluate if the baseline standards for building codes 
are sufficient to safeguard people or to provide 
continuity of services, in the case of infrastructure. 
Other countries lack baseline standards for most of 
their structures. One respondent from Peru estimated 
that 70% of buildings in their country had been built 
without standards. Lack of standards impeded the 
development of hazard models and analyses (see 
Section 3.2), along with standards for emerging 
technologies. One interviewee from the UAE asserted 
that 

“we are designing composite structure 3D printing, 
but we don’t have the standard for the printing here 
in UAE.”

2 .  L ACK  OF  ENFORCEMENT OF  DRR

A few respondents noted the importance of 
enforcement mechanisms, like regulation, in driving 
rapid change. In their assessment, a lack of laws and 
regulations has hindered the uptake of DRR and 
resilience in the public and private sectors since most 
actors will not prioritize the importance of DRR and 
resilience. One commentator put it bluntly: 

“if [DRR is] optional, people will take the easy way out 
and disregard it.”

3 .  M ISM ATCHED  INCENT IVES

This section includes a lack of incentives for DRR 
measures and competing incentives that would 
cause governance structures to avoid or ignore 
implementing DRR measures. Several commentators 
suggested that the development of better policies 
could help incentivize uptake in DRR. Most of the 
incentives focused on the development of financing 
mechanisms or funding streams. 

Other commentators noted that competing political 
incentives caused policymakers or other entities 
to choose competing objectives over DRR, which 
were often attached to financial drivers or desires 
for re-election. For example, a local government has 
chosen to resettle known hazard areas due to direct 
or indirect revenue from development, which poses 
one of the greatest risks to ‘Build Back Better’ (BBB) 
initiatives. A discussion of government investments is 
highlighted in Section 3.4 on investment in risk and 
resilience. In addition, public shortsightedness and 
retroactivity related to DRR seem to be a negative 
byproduct of governance systems that rely on election 
cycles. In several respondents’ opinions, short-
term election cycles orient public decision-making 
away from long-term projects, which are critical to 
enhance resilience.16 Similarly, respondents noted 
that this structure of governance often resulted in an 
underinvestment of public resources in preparedness 
and recovery processes like ‘Build Back Better’, which 
shifted most DRR activities to response activities by 
default.

4.  SPEED  OF  GOVERNANCE  IMPLEMENTATION

In a similar vein, a few respondents noted that a 
general lack of speed from governance mechanisms 
to implement best practices or risk findings have 
insufficiently reduced risk. In Japan, for instance, long 
wait times to implement zoning and land use best 
practices have caused people to return to known 
hazard areas.
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5 .  GOVERNMENT ACCOUNTA BIL IT Y

Several commentators also noted that a lack of 
accountability on which entities are responsible 
for DRR often results in a governance vacuum of 
DRR measures entirely. Although there was an 
insufficient number of responses in this category to 
indicate a definitive trend, most of the responses 
that highlighted accountability were from within 
the public sector. Some commentators attributed 
this to a lack of political courage or a lack of 
understanding of the nature of risk (see the above 
subsection on mismatched incentives or Section 
3.2 for more information on lack of understanding). 
A few respondents explicitly noted the prevalence 

of corruption or a focus on re-election, which 
undermines governance for DRR and resilience and 
has increased a general lack of public distrust. In the 
words of one interviewee: 

“real information is often hampered by lack of 
credible information from the authorities.”

6 .  COORDINATION  ACROSS  LEVELS  OF  GOVERNMENT AND 
WITH  OTHER  SECTOR S.

Respondents highlighted multi-level coordination as 
one of the critical aspects related to progress, which 
is further highlighted in Section 3.6 on collaboration, 
cooperation, and partnerships.

© UN Photo/Logan Abassi



3.4 Progress in Investment in Risk Reduction 
and Resilience
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Comments related to investment generally were 
limited, which is likely due to the scope of the study 
and somewhat to the participants’ professional 
backgrounds. Given the limited number of responses, 
the term ‘investment’ includes both financing and 
funding. A few respondents highlighted examples of 
increased investment; however, no respondent found 
that investment in risk reduction and resilience was 
sufficient to meet current and future needs. Several 
respondents commented on lack of investment 
and fewer still commented on specific areas or 
funding approaches that hindered risk reduction 
and resilience. Most of these commentators were 
interviewees, as the semi-structured nature of the 
interviews seemed to allow interviewees to highlight 
or expand upon concepts and comments related to 
funding more easily. Comments highlighted areas of 
improvement, which are outlined below. 

MULTI-NATIONAL  AND NATIONA L  INVESTMENTS  IN  DRR  
AND RES IL IENCE  PL AY  A  KEY  ROLE ,  BUT  THEY  ARE  NOT  
CONSISTENT AND,  OFTEN,  NOT  EQUITA BLY  D ISTRIBUTED

Based on responses, investment from multi-
national and national entities played a leading 
role in investment over the last several years. One 
interviewee highlighted the Horizon Europe program, 
which provides resources and funding for systematic 
risk assessments at the European level and beyond 
the European borders.17 Another example highlighted 
The World Bank programs for small island nations to 
inform their investments and their use of resources. 
These programs have helped increase capacity 
and built more resilient structures. Nonetheless, 
some respondents noted their concerns with 
implementation gaps from multi-national projects 
(see Section 3.6 for more information). Several 
commentators noted that national governments 
also have invested in risk and resilience. Several 
respondents noted that lack of consistent investment 
from public governments hindered the development 
of DRR projects and response efforts. Based on 
responses from interviewees, local investment tended 
to concentrate on wealthier and more urban areas. 
One interviewee also noted that lack of sufficient 

financing and funding, along with the structure of 
competitive funding processes, discourages the types 
of collaboration that are essential to enhancing DRR.  

INVESTMENT IN  H IGH  R ISK  OR  CHALLENGING  PROJECTS  
IS  L IM ITED  AND REQUIRES  UPFRONT INVESTMENT IN  
R ISK  MODELS

A few respondents noted that current investment 
does not seek to address the most difficult 
challenges facing DRR and resilience, even though 
these challenges require the most investment. One 
respondent surmised that the system of financing 
and funding discouraged investment in this area 
since challenging projects were more likely to fail 
and not render a return, unlike projects with more 
conservative parameters. 

Some respondents highlighted that models play a key 
role in making the business case for investing in DRR 
and resilience projects. Other respondents noted that 
building complex models requires significant upfront 
investment, creating a negative feedback loop that 
discourages investment and modeling. An example 
from one interviewee captured this feedback loop 
aptly

“If London flooded, how many billions of pounds will 
be spent on recovery? This would then justify spending 
more on resilience. But it is expensive to run this 
modeling in the first place!”



The UNDRR defines Build Back Better as “the use 
of the recovery, rehabilitation and reconstruction 
phases after a disaster to increase the resilience 
of nations and communities through integrating 
disaster risk reduction measures into the 
restoration of physical infrastructure and societal 
systems, and into the revitalization of livelihoods, 
economies and the environment”.18

Following Superstorm Sandy, then-Mayor of New York City, Michael Bloomberg, 
spearheaded an initiative to incorporate preparedness and mitigation 
initiatives into city projects and city departments, which reduced risk. 
Bloomberg’s initiative also included an assessment of climate risks, especially 
to public buildings and infrastructure.19 In Los Angeles, a set of directives from 
local leadership enabled cities to identify aspects of infrastructure that were 
more at risk and systematically develop a plan to repair them before or after a 
hazard event. The mayor also created resilience officers to help spearhead this 
effort.20 

Learning from 
disasters - New York 
and Los Angeles

THE SENDAI FRAMEWORK FOR DISASTER RISK REDUCTION 2015-203026

3.5 Progress in Disaster Preparedness, 
Response, and ‘Build Back Better’

Respondents had mixed opinions on progress in 
preparedness, response, and ‘Build Back Better’ plans, 
with slightly more than half noting that these DRR 
activities had achieved some progress. Although each 
of these activities is unique to DRR, most respondents 
did not provide distinct answers for each activity, with 
the exception of comments related to the concept of 
‘Build Back Better’, which several commentators noted 
explicitly. Responses from surveys and interviews 
indicated four areas that had hindered or enhanced 
progress in these DRR activities, which are highlighted 
below. In addition, some respondents also noted that 

data collection and analysis efforts played a role in 
the progress (or lack thereof) related to these DRR 
activities (see also Section 3.2).     

THE  ROLE  OF  GOVERNANCE

Of the respondents who provided a comment for 
this section, many noted governance as a reason for 
progress or capacity gaps related to preparedness, 
response, and ‘Build Back Better’ initiatives. 
Respondents specifically underlined planning and 
coordination as key elements of these DRR activities. 
Several respondents noted broadly that the advent 
of preparedness and recovery plans had improved 
these aspects of DRR. Most respondents who 
noted gaps also highlighted a general lack of plans 
related to preparedness, response, and recovery. 
Comments on coordination also seem to hinder 
progress in these DRR categories. In some areas with 
more robust planning, for example, respondents 
noted that government agencies had not integrated 
existing plans to coordinate response and recovery 
more effectively. A few others observed that a lack 
of coordination had caused failures across these 
activities, particularly in response efforts. On the 
extreme end, some respondents felt that a lack 
of coordination enabled leaders to exonerate 
themselves of responsibility. Although most 
interviewees highlighted gaps, a few interviewees 
highlighted positive examples of how governance 
enhanced preparedness and ‘Build Back Better’ 
initiatives, which are highlighted in the case study 
below. 

Has preparedness for response, as well as recovery, rehabilitation 
and reconstruction, improved since implementation of the Sendai 
Framework in 2015?

66% Yes34% No

Figure 4: Survey results on improvements since 2015 
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IMPLEM ENTATION  OF  ‘BU ILD  BACK BET TER ’

Most respondents and many interviewees who 
commented on BBB highlighted a gap between the 
concept of BBB and its implementation. Although a 
few responses noted that BBB had been somewhat 
achieved with the adoption of better building 
codes and standards, others suggested that even 
these standards did not meet minimum levels of 
resilience. Other experts noted that BBB failed to be 
implemented due to governance issues like competing 
incentives and the speed of implementing change (see 
governance Section 3.4 for more information). In this 
view, several interviewees also noted that BBB should 
consider not building back at all. 

In addition to issues with implementation, one non-
engineering respondent asserted that BBB had 
become too conceptually narrow to focus on technical 
standards and practices. In their assessment, this 
view of the concept discounted the importance of 
governance and other social factors. 

“Too many response and reconstruction efforts 
[are] constrained by the interests and pressures 
of development and fall short of meeting their 
potential; too often, reconstruction is incomplete with 
temporary shelter becoming permanent, … [and] with 
relocation in particular seldom resulting in enhanced 
life chances”.21

Some progress with ‘Build Back Better’ initiatives was 
noted by two interviewees who agreed that strong 
governance, coordination, planning, and funding 
drove this effort.

INVESTMENT

Several comments asserted that a lack of investment 
(financing and funding) has contributed to a limited 
uptake of these DRR activities. Several interviewees 
noted that initiatives to ‘Build Back Better’ often cost 
more than policymakers have allotted for recovery 
programs, hindering their efficacy. A few respondents 
also highlighted the importance of additional funding 
for emergency funds. Nonetheless, most comments 

noted a general need for more funding related to 
these activities rather than specific targets (for a 
broader conversation on funding, see Section 3.4).  

EDUCATION  AND TR AIN ING

Most respondents noted that a lack of education and 
training had hindered progress with these activities; 
however, a few respondents highlighted the positive 
benefits of public education. Responses highlighted 
the public and practitioners as target education 
groups. A few respondents who highlighted these 
gaps noted that a lack of education hindered public 
investment in DRR and resilience initiatives and 
limited the public from seeing their responsibility in 
these initiatives. Areas with increased levels of public 
education noted improvements in these activities, 
such as preparedness. Public outreach programs in 
Hong Kong, for instance, have reduced landslide risk 
by educating private landowners on best practices 
for slope maintenance.22 In the words of one Italian 
resident with an engaged public: 

“we needed a new ambulance for the town, so we all 
marched down to the ambulance station, opened our 
wallets, and six weeks later [there were] two state-
of-the-art cardiac arrest ambulances – brand new – 
parked outside the town hall for inspection.” 

In addition to public involvement, several 
respondents also noted that a lack of education 
among practitioners prevented these activities from 
being implemented at the local level. This is further 
discussed in Section 3.2.
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3.6 Collaboration, Partnership, and Cooperation

Similar to the comments on governance, this section 
received among the greatest number of comments 
across survey and interview respondents. Although 
many respondents indicated an increase in 
collaboration, partnership, and cooperation 
in some distinct regions or sectors, almost all 
respondents claimed that current levels of 
collaboration and partnership were insufficient 
or inadequate. Key themes identified in the 
consultation are highlighted below.

MULTI-LEVEL  COORDINATION

Although several commentators noted an 
improvement across coordination efforts, most 
commentators asserted that coordination across 
levels of governance needs improvement. Several 
commentators highlighted issues with coordination 
between public governance on international, national, 
and local levels. According to these commentators, 
inadequate coordination can hinder or prevent the 
implementation of DRR and resilient projects, since 
most projects are implemented at the local level. 

PUBLIC-PRIVATE  COLL A BOR AT ION

Several commentators highlighted that private 
sector coordination has improved DRR and 
resilience capabilities. Commentators who noted 
progress included almost every global region and 
income level. Despite the improvements in public-
private partnerships, other commentators noted 
that relationships with the private sector could be 
improved. These comments also included almost 
every global region and income level. One of the 
experts interviewed posited that public-private 
partnerships increased governance difficulties 
since public and private stakeholders responded to 
different incentives. 

REPRESENTATION  OF  MARGINALIZED  AND VULNER ABLE  
GROUPS

This consideration was highlighted in the survey 
responses only as interview questions did not 
specifically focus on this topic. Around 2/3 of survey 
respondents found that indigenous and local 
knowledge had guided risk assessments and risk-
informed decision making. It is important to note, 
however, that more than twice as many respondents 
skipped the question than those who answered 
the question, which may skew the data. In addition, 
some of the responses seemed to indicate that the 
respondent was commenting on local knowledge 
only. An identification of indigenous knowledge 
from respondents was represented across country 
regions and income levels. One respondent from 
Nigeria reported that community chiefs and leaders 
are part of meetings and decision-making in their 
areas of jurisdiction. Many other respondents noted 
that indigenous collaboration was nascent, with 
significantly more collaboration needed.   

In a similar vein, more than half of respondents noted 
that women, persons with disability, youth, and other 
marginalized groups contributed to preparedness, 
response, and ‘Build Back Better’ activities, which is 
supported by academic and gray literature.23 Nearly 
1/3 of respondents who noted some progress in 
this area also highlighted the need to make more 
significant progress on this front.24 In the words of one 
respondent: 

“of course they have [become more involved] but 
insufficiently and this is because they have been 
inadequately integrated in the process.” 

Responses did not seem to correlate to a specific 
region or income level. 

Have women, persons with disability, youth, and other marginalized  
groups contributed to these efforts?

57% Yes43% No

Figure 5: Survey results on contribution of marginalized groups
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ENGAGEM ENT WITH  THE  PUBLIC

In addition to governmental and private sector 
collaboration, most commentators highlighted a need 
to involve the public more directly into the decision-
making process. Several interviewees expressed 
the importance of public engagement in helping to 
remedy a general lack of local participation. Italy was 
highlighted as an example where enhanced public 
engagement has enabled the country to increase 
capacity in DRR activities, especially response 
activities. Following a 2007 tornado, the town of 
Greenburg, Kansas (USA) rebuilt buildings and 
infrastructure to reduce its carbon footprint and 
water consumption, which also serves as an example 
of a local ‘Build Back Better’ initiative.25 Despite 
most comments highlighting the need for increased 
public participation, one commentator from Japan, a 
country with strong emphasis on public involvement 
in decision-making processes, cautioned that an 
over-involvement of the public could slow project 
implementation.

Engagement with experts. Comments on expert 
engagement were among the most received 
comments related to this topic, especially from 

interviewees. Most respondents are experts, which 
may explain somewhat the volume of comments 
on this topic. These comments can be divided 
into: i) engagement among experts, and ii) expert 
engagement to improve capacity building for 
key stakeholders. Engagement among technical 
experts was identified to enhance decision-making 
tools, strategies, and responses related to DRR 
and resilience. Several respondents asserted that 
the complexity and scope of DRR required expert 
collaboration. Examples in the past several years 
include UNDRR’s Science and Technology Advisory 
Group, the National Preparedness Commission 
in the UK, and the Intergovernmental Authority 
on Development’s group on climate in eastern 
Africa.26 Several respondents also noted that expert 
collaboration could help surmount limitations 
in response and recovery operations. As one 
respondent reflected: 

“the COVID[-19 pandemic] was half medical and 
half emergency. But, as there were no experts in 
emergency management, decisions were being made 
by medical professionals, and this resulted in excess 
deaths.”

© UN Photo/UNICEF/Marco Dormino



The Resilience Shift

The Resilience Shift was created by two highly 
respected global firms – Lloyd’s Register and Arup 
– who have come together to assure the future of 
critical infrastructure, which is fundamental to the 
sectors in which they work. This initiative has been 
focusing on creating useful resources for practitioners 
wanting to put resilience in practice.27  

Tomorrow’s Cities

Tomorrow’s Cities is the Urban Disaster Risk Hub 
of the United Kingdom Research and Innovation 
(UKRI) Global Challenge Research Fund (GCRF), which 
collaborates with local stakeholders to develop a 
comprehensive methodology for facilitating the 
risk-sensitive design of future cities. Recognizing the 
importance of collaboration in short-term success 
for project implementation and long-term success 
of capacity building, the fund has a dedicated 
arm composed of several committees to support 
collaboration across the private sector, public sector, 
and academia.28  

Multi-stakeholder initiatives and partnerships focused on DRR and resilience

THE SENDAI FRAMEWORK FOR DISASTER RISK REDUCTION 2015-203030

Although some areas have achieved some progress 
with implementing DRR measures, such as the 
enforcement of Myanmar’s building code, capacity 
building and knowledge remain challenges for 
many sectors and areas, especially at the local level 
(also see Section 3.2). Several respondents, many 
of them interviewees, identified that lack of expert 
engagement had contributed to this gap. 

ENGAGEM ENT WITH  THE  ENGINEERING  COMMUNITY

Respondents expressed specific concerns about 
partnerships and cooperation with and within the 
engineering community, which may be because 
most of the respondents were engineers by training. 
Several respondents noted the importance of 
collaborating with engineers to develop policy and 
other guidance, as their background enables them 
to serve as a practical link between strategic goals 
and implementation on the ground. As discussed in 
Section 5.2, engineers are too easily considered solely 
for their ability to conduct risk assessments. UNDRR 
would benefit from further engagement with these 
communities, especially around the development of 
policies and standards.  

UNDRR should also encourage collaboration between 
engineering communities and national governments. 
Many respondents also noted the need to increase 
collaboration among engineers. The engineering 
community is not monolithic; many engineers lack 
the knowledge or interest to implement DRR and 
resilience measures. Several interviewees highlighted 
the importance of formal education (see Section 
5.2) as a way to build formal capacity. Most of the 
respondents who offered recommendations in 
this category noted the importance of engineering 
societies in fostering capability and interest related to 
DRR and resilience. 
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Section 4.1 provides a review of context shifts and 
emerging issues since the launch of the SF in 2015, 
including responding to and recovering from the 
COVID-19 pandemic and climate crisis. Section 4.2 
explores contextual shifts and anticipated topics of 
concern going forward to 2030 and beyond, which 
should be considered in prioritizing, accelerating, and 
amplifying actions and recommendations identified 
in Section 5. It is important to note that for cogency, 
not every contextual framework identified was 

4. CONTEXTUALIZING THE SENDAI 
FRAMEWORK AND OTHER DRR ACTIVITIES

highlighted for review. Rather, comments cited by 
more than one respondent were highlighted. Several 
of the contextual issues in this section overlapped 
with themes covered in Section 3.1 review of the 
retrospective context shifts and emerging issues in 
section 4.1 and current and future context shifts 
indicates a significant overlap in several of the 
themes, including technology, hazards, and systemic 
complexity and risk. 
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4.1 Context shifts and emerging issues since the launch of 
the Sendai Framework 

This section outlines shifts that have occurred 
since the launch of the SF in 2015 and that have 
impacted implementation of DRR and resilience 
over the last several years. Some of the shifts 
highlighted in this section predate 2015. Shifts that 
predated 2015 were included if they continued to 
have a discernable impact during 2015 to 2022. In 
addition to the trends outlined below, respondents 
noted or reiterated governance issues, which are 
included in Section 3.3.

HAZARDS  HAVE  INCRE ASED,  WOR SENED BY  CL IMATE  
CHANGE

In terms of the volume of responses, survey 
respondents highlighted this trend more than any 
other contextual shift driving change. Given the 
scope of the assessment and background of the 
respondents, almost all of responses highlighted 
natural hazards. Some responses emphasized a 
single catastrophic event, such as the 2022 floods in 
Pakistan or Storm Eunice in the UK. Other responses 
highlighted an overall trend, such as an increase in the 
volume of flooding in China over the last two years. 
Flooding was among the most commonly identified 
hazards to increase in recent years. Pandemics and 
related biological hazards were also highlighted 
as an emerging threat. More importantly, several 
commentators suggested that an increase in hazards 
and hazard awareness was driving an increase 
in public interest for DRR and resilience, which is 
discussed in the next section. 

PUBLIC  AWARENESS  OF  D ISASTER  IMPACTS  AND DRR  
ACTIV IT IES  HAS  INCRE ASED  BUT  MORE  NEEDS  TO  BE  
DONE

Although several commentators have highlighted gaps 
in public involvement for DRR projects (e.g., in the 
decision-making process), a number of respondents 
highlighted an increase in public awareness for DRR 
activities. According to them, an increase in public 
awareness of these activities presents an opportunity 
to make the case to invest in more DRR projects. 
Most commentators who noted this trend suggest 
that increased public awareness is not concentrated 
in a specific region or income level. As discussed in 
the retrospective review (see Section 3.3), several 
commentators noted that experience with hazard 
events was correlated with an increase in public 
awareness, as in the case of New Orleans following 
Hurricane Katrina.29 One interviewee asserted that 
increased awareness was concentrated in the global 
north and higher-income countries. 

Irrespective of the concentration of public awareness, 
interviewees noted that public awareness requires 
proper guidance and stewardship, which is often 
lacking. For instance, the public cannot distinguish 
between DRR and similar climate action initiatives, 
which could lead to misunderstandings regarding 
investment needs and priorities. In addition, the rise 
of public awareness has been accompanied by a 
rise in misinformation and distrust which threatens 
to undermine some of the effects of an increase in 
public awareness. This trend also has been identified 
in recent academic studies.30   

THE  ROLE  OF  DRR  AND RES IL IENCE  NEEDS  TO  BE  
H IGHL IGHTED  IN  REL ATION  TO  OTHER  GLOBAL  AGENDAS

The number of frameworks and resources related to 
DRR, resilience, and climate change have increased 
significantly in the last several years. Although this 
proliferation suggests an increase in the number of 
entities addressing DRR and related initiatives, some 
commentators, many of them interviewees, highlighted 
several challenges resulting from this increase. 

Which hazards are of most concern in your area of work/countries 
where you operate?

13% 22% 55%10%

Biological

Environmental

Man-made

Natural hazards

Figure 6: Survey results on hazards of concern



REFLECTIONS AND INSIGHTS FROM THE GLOBAL ENGINEERING COMMUNITY 33

For one, the lack of a common standard has 
compounded the confusion over the concepts that 
are critical to DRR, like resilience. In the words of one 
interviewee: 

“we need at least an agreement across the board 
regarding what is resilience and how is this measured. 
There are more than 50 different resilience metrics, 
for example, [which] is not communicable.” 

Secondly, some respondents noted that the 
proliferation of frameworks has created some 
confusion regarding how to integrate them and has 
even generated competition in some cases. One 
interviewee asserted that:

“all these global frameworks have been good for 
the world, but there has not been a systematic or 
clear connection between all these initiatives. [For 
example,] how is carbon management going to 
enhance biodiversity alongside reducing disasters, 
and deliver economic benefits?”. An interviewee noted 
that the “regulatory frameworks of Sendai have taken 
a back seat to SDGs.”  

TECHNOLOGICAL  ADVA NCEMENT S  HAVE  RESULT ED  IN  
IMPROVED  R ISK  UNDER STA NDING  AND MA NAGEMENT

Many respondents suggested that technological 
advancements have aided in developing better risk 
assessments and resilient solutions over the last 
several years. For example, several interviewees 
referenced digital twins as a technological innovation 
to improve simulation of complex scenarios across 
complex systems. Another interviewee highlighted 

Have any measures been taken within your area of work to 
integrate DRR and resilience management with actions addressing 
climate change, sustainable development, biodiversity, public 
health and sustainable food systems? 

73% Yes27% No

Figure 7: Survey results on integration of DRR

the application of technological-driven stress testing 
as an emerging method that has benefitted from 
technological advancements, which is supported 
by recent studies on these types of technologies.31  
Surveillance, detection, and early warning systems 
also have developed increasing capabilities at reduced 
costs (see Sections 3.2 and 3.6 for more information 
on early warning systems). Public dissemination tools 
like social media have increased public outreach and 
response capabilities. Despite the advancements 
in technology, several commentators noted that 
personnel working in DRR and resilience could better 
understand and integrate existing technologies 
into analytics and solutions. In the words of one 
interviewee: 

“there is a need for more […] research and awareness 
of the technology to intervene before the next event.”
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4.2 Current issues and future context shifts to 2030 and 
beyond 

Most comments indicated a continuation of the trends 
from the past few years, with some changes in how 
those trends will impact societies in general and DRR 
in particular. For instance, climate-related hazards 
are expected to increase in intensity in the 
future. Societal and systemic pressures, along 
with their impact on vulnerable populations 
are coming to the fore. Several respondents noted 
the need for increased governance and cooperation, 
with a focus on international collaboration and the 
development and implementation of frameworks and 
policies.   

CLIMATE  CHANGE  IMPACT S  WILL  CONT INUE  TO  CAUSE  
CONCERN,  PARTICUL ARLY  IN  T HE  CASE  OF  COMPOUNDED 
THRE ATS

Several respondents asserted that hazards would 
continue to present future threats, especially hazards 
linked to climate change. Those who commented on 
the severity of climate-induced hazards expected it 
to increase. Pandemics and similar biological hazards 
were also identified as threats. Other respondents 
highlighted new threats like water scarcity and food 
security as an emerging issue of concern. In one 
interviewee’s words: 

“I am very worried about the lack of food and water 
security, and the promulgation of war as a result.” 

Several respondents emphasized that the impact 
of additional hazards would increase pressures 
on already fragile social systems and threaten 
populations, especially vulnerable populations. 

THE  R IS ING  COM PLEXIT Y  A ND SYST EMIC ,  
INTERCONNECTED  NAT URE  OF  R ISK  WILL  CRE ATE  
ADDIT IONAL  SOCIETAL  A ND SYST EMIC  PRESSURES,  
PART ICUL ARLY  FOR  VULNER ABLE  GROUPS  

Although a few respondents noted the rise in societal 
and systemic pressures over the last several years, a 
substantial number of respondents claimed that the 
rising complexity and fragility of systems probably 
would increase pressures on basic social functions, 
particularly for vulnerable groups. Some 
commentators spoke generically about systemic 
complexity and did not highlight a specific aspect of it. 

Other commentators, interviewees in particular, 
highlighted lifeline infrastructure (power, water, 
transport, ICT) as a driving force, given its increasing 
complexity, exposure to hazards, and its importance 
in the delivery of basic goods and services. 

Commentators highlighted several impacts from 
increased systemic vulnerability including inadequate 
healthcare, energy crises, waste management, 
and supply chain shortages, which would impact 
vulnerable populations in particular, a point that is 
also substantiated by the literature.32 Comments 
highlighted indigenous peoples, urban populations, 
and low-income groups as particularly impacted over 
the next several years. Several interviewees raised the 
issue of equity and asserted that DRR and resilience 
strategies could be at risk of threatening vulnerable 
populations if not carefully enacted, such as displacing 
poorer populations due to housing price increases 
from a resilient initiative or overlooking marginalized 
groups in land-use planning. 

DIG ITAL  TECHNOLOGIES  WILL  PL AY  A  P IVOTAL  ROLE  IN  
THE  IMPLEMENTATION  OF  DRR  AND RES IL IENCE  

Despite the importance of technological 
improvements in the past several years, even 
more commentators highlighted the importance 
of technology in the future than in the past. Most 
commentators highlighted a continuation of the same 
trends as the previous few years and suggested that 
they expect technology to continue improving. Similar 
to the review of technological impacts over the last 
few years, several commentators who highlighted 
the importance of digital technologies noted that 
these technologies likely would require additional 
work and focus to integrate them into DRR and 
resilience initiatives more fully. For example, one 
interviewee posited that emerging surveillance and 
sensor technology could be adapted for DRR use; 
however, more work was needed to implement these 
technologies in DRR. Another interviewee asserted: 

“In 10 years we will have technology guiding 
everything, digital twins, AI technology for scenario 
and models. More work needs to be done on how the 
new technologies will help [with DRR activities].”



5. PROSPECTIVE ANALYSES AND 
RECOMMENDATIONS
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Looking forward to 2030 and beyond, this 
section will seek to offer recommendations to 
address some of the gaps raised in Sections 3 
and 4, along with highlighting other areas of 
improvement. Like all other sections, comments 
included DRR and resilience more broadly except for 
recommendations for realizing the outcome and goal 
of the SF.  

Governance and collaboration were identified as 
cross-cutting themes that form the basis of many of 
these recommendations. Most comments provided by 
survey respondents were generic in nature. This focus 
on generality may be due to the difficulty addressing 
broad problems with specific solutions, or the open-
ended nature of the questions.

© UN Photo/Logan Abassi
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5.1 Recommendations for realizing the 
Outcome and Goal of the Sendai Framework

5.2 Recommendations for Risk Assessment, 
Information and Understanding

Almost no commentators from the survey or the 
interview provided direct feedback on how to improve 
the outcome and the goal of the SF. Nonetheless, 
almost all the recommendations outlined below 
will indirectly improve the goal. For example, survey 
respondents who commented on the goal of the SF 
noted the importance of public education, expanding 

ACCELER ATE  IM PROVEMENT  OF  DATA  COLLECTION  AND 
ANALYSIS  THROUGH T ECHNOLOGICAL  A DVA NCES  AND 
S USTAINED  INVESTMENT  

As discussed in Sections 3 and 4, respondents 
noted that data collection for risk assessment and 
monitoring can and will be improved in the next 
several years. Improvements in data collection will be 
driven by technological advancements and creative 
applications of these tools. With this said, several 
interviewees asserted that increased investments 
could accelerate data collection beyond its current 
trajectory. Other commentators also noted that 
innovative applications of current tools could improve 
data collection methods. Some ways to accelerate 
data collection include collaboration with experts 
across different disciplines and sectors related to DRR, 
including finance, sustainability, and nature-based 
solutions. Improving understanding was one of the 
most highlighted themes among interviewees and 
survey respondents. 

DEVELOP  METHODOLOGIES  A ND  SOLUTIONS  T HAT  
ADDRESS  SYSTEM IC  IMPACT S,  CAPTURE  ADDIT IONAL  
BENEF ITS ,  AND  INCORPOR ATE  CL IMATE  CHANGE  
IMPACTS

As noted in Section 3, many commentators noted that 
risk assessments and resilient solutions need to be 

more systemic, plan for the long-term, and capture 
additional benefits. Many commentators posited 
solutions related to systemic impacts and long-term 
changes. Fewer provided suggestions regarding how 
to capture additional benefits, which may indicate 
the need to improve benefits evaluation methods. 
Responses suggested two recommendations that 
could improve benefits capture: collaboration 
among experts, local stakeholders and vulnerable 
populations, and incorporating benefits capture 
into policy or governance. Most comments on 
technological advancements highlighted that they 
could enable risk assessments to capture more 
systemic complexity (see Sections 4.1 and 4.2). The 
development of new methods, such as stress testing, 
and improvements in digital technology, like digital 
twins, could move risk assessments toward more 
systemic and long-term approaches (see Sections 4.1 
and 4.2). Others posited that increased collaboration 
with expert groups would also improve assessments. 
These commentators noted that expert collaboration 
should span technical disciplines (e.g., engineering, 
mathematics, some natural sciences) as well as 
social sciences and humanistic disciplines (sociology, 
economics, etc.). These expert groups should also 
engage more with local stakeholders and practitioners 
(see Section 5.5). However, Section 3 noted that these 
types of risk assessments are costly. In this light, 

frameworks, improving inclusion, and increasing 
cooperation between experts, governments, 
and local stakeholders. The one interviewee who 
provided a direct comment on the outcome and goal 
recommended that UNDRR expand its mandate to 
collaborate with sub-national entities directly, as this 
could facilitate project implementation. 
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several commentators recommended that experts 
devote more time and resources to communicate the 
benefits risk assessments and to understand more 
fully the needs of competing agendas that could 
capture funding. One interviewee suggested that 
finding a local practitioner or policymaker to serve as 
a champion for risk assessment could enhance these 
communication efforts and reduce the burden on 
experts. Specific recommendations on funding and 
financing are included in Section 5.4. 

EDUCATE  POL ICYMA KER S,  PR ACTIT IONER S,  A ND  THE  
PUBLIC  ON  DRR  AND RES IL IENCE  CONCEPT S

Many respondents posited that increased education 
could enhance understanding of the importance 
of DRR and resilience. Responses highlighted the 
public and policymakers as target education groups 
outside of the engineering community. Improving 
public education could offer the benefit of increased 
public buy-in for resilience projects, increase public 
understanding of disaster risks, and may contribute 
to a culture of risk awareness and resilience, which 
is especially important for countries with a voting 
electorate. One interviewee also noted that an 
increasingly educated public is key to forming 
a volunteer corps for emergency response and 
recovery. Finding a balance will differ across countries 
based on their political landscape. Several suggestions 

to increase public awareness and education included 
dissemination through traditional media outlets like 
newspapers, television, radio and through public 
institutions like libraries and museums. As discussed 
in the previous sections, several commentators noted 
a general rise in public distrust that could be linked to 
traditional outlets, posing a challenge for traditional 
forms of dissemination. 

Educating policymakers and practitioners at the 
national and local levels was also identified as a key 
priority, since policymakers are often responsible for 
developing regulations and incentives that encourage 
the uptake of DRR and resilience principles. In 
particular, respondents highlighted the importance 
of enhancing local capacity, as most projects are 
implemented at the local level. Some respondents 
noted that formal education systems, like secondary 
schools and universities, should offer training (or 
additional training) specifically related to DRR and 
resilience. Respondents offered other suggestions 
regarding how experts could interact and educate 
policymakers, including the integration of indigenous 
knowledge, which can be found in Section 5.5. 
In addition to technical and political capabilities, 
several respondents with backgrounds in emergency 
management and public service highlighted the need 
for improved training and increased frequency of 
training for emergency response efforts.

© Department for International Development
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5.3 Recommendations for Risk Governance and 
Management

It is important to note that many commentators, 
especially interviewees, asserted that public policy 
generally shapes private action, making public 
governance and management critical to driving 
DRR and resilience actions downstream from the 
private sector. A handful of commentators disagreed, 
arguing that corporate and capitalist interests shape 
public policy and governance much more than vice 
versa. Irrespective of the impact of governance 
on the private sector, these recommendations 
emphasize the prominent role of risk governance and 
management in creating an enabling environment 
for the development and implementation of DRR and 
resilience.33  

Although governments have made some progress to 
increase capacity for DRR and resilience (see Section 
3.D), almost all respondents have noted improvement 
areas for governments to meet current and future 
needs. These areas include personnel and technical 
education and training (see Sections 5.2 and 5.5), 
improving investment (see Section 5.4), developing 
frameworks and multi-functional departments, and 
general improvements to governance structures. 
Recommendations related to risk governance and 
management can be focused on two separate 
categories and do not apply equally to all countries. 
The first category focuses on actions by governments 
to improve the uptake of DRR and resilience. 
Actions most highlighted among respondents 
include incentivizing development of DRR and 
resilience projects, increasing the development 
and implementation of frameworks, and increasing 
protection for vulnerable populations. The second 
category focuses on governments’ behaviors to 
improve DRR and resilience, which includes themes 
like responsibility, transparency, and leadership. Most 
of the recommendations in this second category are 
not unique to enhancing DDR and resilience and 
benefit governance more broadly. 

SUPPORT IMPLEMENTATION  OF  DRR  AND RES IL IENCE  
THROUGHOUT THE  PROJECT  L IFECYCLE  

Given the general lack of DRR and resilience projects 
identified in Section 3, several commentators provided 
recommendations spanning the project lifecycle from 
pre-development to maintenance and end-of-life. 
Similar to comments on government capacity, many 
respondents who provided suggestions on incentives 
highlighted the importance of public investments, 
especially in the pre-development through 
implementation phases, which is further discussed 
in Section 5.4. Several commentators emphasized 
the importance of multi-national agencies to assist 
during the pre-development phase and enhance local 
capacities during the implementation stages. Other 
commentators noted the importance of planning 
and best maintenance practices that could enhance 
retrofitting and rehabilitation of projects, like critical 
lifeline infrastructure. 

DEVELOP  AND IMPLEMENT SYSTEMIC  R ISK  AND  
RES IL IENCE  FR AMEWORKS AND ESTABLISH  RES IL IENCE-
FOCUSED  AGENCIES  AND  GOVERNING  BODIES

Despite the adoption of DRR frameworks over the 
past several years (see Section 3.4), commentators still 
noted significant gaps. The term ‘frameworks’ in this 
case refers to a system of laws, policies, rulings, codes, 
plans, or other written mechanisms that encourage or 
enforce the uptake of DRR and resilience measures. 
Commentators did not offer specific frameworks that 
would be most effective, which could be attributed 
to a lack of specific questions on this topic, the 
commentators’ professional backgrounds, and 
the variety of political context represented in the 
solicitation. Many of these commentators noted 
that the systemic nature of these frameworks could 
be improved.  At the international level, several 
respondents cautioned that the development 
of these frameworks should be standardized to 
improve collaboration and reduce confusion, which 
is discussed more in Section 5.5. In addition, a few 
commentators also suggested that the development 
of policies could help to foster a culture of resilience 
among the public (see Section 5.2).  
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In their words: 

“people do not understand the shared responsibility. 
We need policies, legislation, and incentives to 
motivate people to change.”  

Most respondents who provided input on framework 
development noted the importance of engagement 
with experts, see Section 5.4. Improving, and in 
some cases enforcing, building codes and other 
building standards was one of the most highlighted 
recommendations across survey respondents and 
interviewees, as many indicated that building codes 
were insufficient to address current or future risks. 
These recommendations are supported by a robust 
literature on the importance of building codes to all 
aspects of the built environment, including critical 
infrastructure.34 One public sector interviewee 
suggested that regulatory agencies could enforce 
resilience initiatives or targets, which is explored in the 
paragraph below. Irrespective of the development and 
implementation method used, several commentators 
underlined the importance of conducting routine 
updates to these frameworks, given the dynamic 
nature of threats and solutions.  

A few commentators, most of them interviewees, also 
highlighted a need to build or enhance dedicated 
agencies for DRR and resilience at all levels of 
government. The term ‘agency,’ in this case, refers to 
any government entity with a thematic focus on DRR 
and resilience and a legal mandate to produce or 
collect knowledge, provide guidance, or enforce these 
themes. Increased focus from interviewees probably 
arose from an increased emphasis on specifying 
recommendations during interviews. In the words of 
one interviewee, 

“[Civil protection] should be considered on level with 
streetlights and waste management.” 

Several respondents noted the importance of 
having a governing body dedicated to DRR and 
resilience, which could help streamline funding, assign 
responsibility, and promote enforcement. Other 
suggestions to enhance government capacity include 
collaborations with experts and expert groups (see 
Sections 5.5 and 5.2).  

The development and enhancement of a government 
body could help with transparency and enforcement, 
which is an existing gap in many countries.    

ENHANCE  PROTECTION  OF  VULNER ABLE  
AND MARGINALIZED  COMMUNIT IES  THROUGH 
IMPLEMENTATION  OF  DRR  AND RES IL IENCE

 Several commentators, many of them survey 
respondents, highlighted the importance of protecting 
vulnerable populations, given that these populations 
are likely to experience even higher levels of exposure 
to hazards and could face disproportionate impacts 
from disasters (see Section 4.2). The focus from 
survey respondents compared to interviewees could 
be attributed to the structure of survey questions, 
which focused more heavily on vulnerable populations 
than the interview questions. Most survey responses 
did not include specific suggestions for good risk 
governance or management and instead focused 
on advancing legal and social protections for the 
vulnerable populations. One survey respondent 
articulated a need to integrate DRR principles into 
social sectors more fully. In their words: 

“Risk awareness and related resources should be 
integrated into the policies and practices of service 
sectors such as welfare, community care, health, and 
civil affairs networks serving vulnerable populations.” 

Increasing direct engagement and collaboration with 
vulnerable populations was the most cited suggestion 
among all respondents to increase protection for 
these groups (see Section 5.5). One interviewee 
cautioned against an overemphasis on specific 
populations, however, which could hamstring DRR and 
resilience projects in their estimation. 

ASSIGN  AND CLE ARLY  COMMUNICATE  RESPONSIB IL IT IES  
FOR  DRR ,  AND  DRM MORE  BROADLY

The retrospective review outlined how mismatched 
incentives pose a challenge to risk governance and 
management (see Section 3.4). In response, a few 
commentators asserted that assigning responsibility 
to specific public and private actors can help align 
incentives for preparedness, response, and recovery. 
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In terms of preparedness and mitigation projects, 
one interviewee suggested that a single agency 
take the lead responsibility and assign other groups 
responsibility for aspects of the project based on their 
stake. A public agency could enforce this assignment, 
similar to the U.S. Environmental Protection Agency’s 
approach for remediating projects in the United 
States.35 Other interviewees also noted that assigning 
responsibility would help during response and 
recovery efforts, such as outlining who pays following 
a disaster event. Assigning responsibility also could 
lead to the private sector assuming more risk, which 
could be reflected in private behaviors and attitudes. 
Assigning responsibility also may help to reduce the 
rise in public distrust, which deserves more attention. 

INCRE ASE  ACCOUNTABIL ITY  A ND  T R ANSPA RENCY IN  
DECIS ION-MAK ING  FOR  DRR  A ND RES IL IENCE

In a similar vein as the previous section, several 
commentators highlighted the need to improve 
transparency in governance, which could improve 
understanding and accountability. As one interviewee 
observed: 

“government agencies are overwhelmed by the 
severity and complexity of acknowledging those risks, 
and they’re very worried about the economic health 
of their communities, they’re worried about flight 
by people who have economic means […] These are 
very real barriers that inhibit a transparent and open 
discussion and planning around threats.” 

A survey respondent concurred, noting a 

“need [for] more courageous governance.” 

Several interviewees suggested that some 
governments were approaching a crisis point related 
to DRR and resilience. In their analysis, governments 
needed to be transparent on the limits of their 
commitment to DRR and resilience in order to clarify 
public expectations. As one interviewee claimed: 

“governments should either implement [DRR 
initiatives] at the appropriate levels [of resilience] for 
all parties or should publicly acknowledge why they 
cannot do so. For example, that they will never be 

able to fully draw down on risks due to the root of 
these risks, such as lack of attention to marginalized 
communities, greed, corruption, etc.”.

Foster support from leadership across all levels, 
including local communities. Several commentators 
emphasized the importance of securing approval 
and support from leadership as crucial to the 
development and implementation of DRR and 
resilience projects. In the words of one interviewee: 

“consistency of visionary leadership is so important, 
and you see this being successful in the improvement 
of Singapore’s living conditions over the last 100 
years.” 

Los Angeles and New York City were also 
highlighted as examples of successful resilience 
and DRR implementation through leadership. A 
few respondents asserted that the government 
should lead the initiative to integrate resilience 
thinking across all sectors, since the private sector 
will follow out of mandate or other incentive. Three 
respondents noted that buy-in from leadership, 
including leadership from marginalized communities, 
could assist with communicating DRR and resilience, 
or a particular solution, to the public and to other 
policymakers, as these groups could be more 
receptive to this information from leaders.
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5.4 Recommendations for Investment in Risk 
Reduction and Resilience

Although this section received fewer specific 
recommendations, which could be due to the 
backgrounds of the respondents or the questions, 
many respondents highlighted the importance of 
investment as a driver for DRR and resilience activities. 
Like the retrospective review on investment, the term 
‘investment’ includes financing and funding. 

INCRE ASE  PUBLIC  INVESTMENT IN  ASSESSMENT,  
PREPAREDNESS,  RESPONSE ,  AND  RECOVERY 
CAPA BIL IT IES

Concurrent with the need to improve other areas 
of governance, several interviewees also noted the 
necessity of additional investment to improve capacity 
related to risk assessment, preparedness, response, 
and recovery efforts. No clear trends emerged across 
the survey or interview responses, and suggestions 
included the development of emergency funds, 
education for students, local government capabilities, 

the development and implementation of frameworks 
(as discussed in Section 5.3), and climate adaptation 
strategies. Critical infrastructure was the only theme 
highlighted across multiple respondents. The range of 
comments could be due to the variety of participant’s 
areas of interest within DRR and resilience. The range 
of comments also suggests that the range of DRR and 
resilience activities in need of funding is extensive. 

Many commentators did not specify the source for 
this investment (public sector, private sector, etc.). 
Commentators who specified a general source 
expected or noted that the funds would likely 
come from the public sector. Nonetheless, several 
comments indicated concerns regarding an ability 
to increase public investment, given competing 
objectives, existing governance issues (see Section 
3.4), or the feedback loop between requiring data to 
secure investment and requiring investment to gather 
data (see Section 3.3). 

© European Union, 2022
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DEVELOP  MECHANISMS  TO  MOBIL IZE  PR IVAT E  
INVESTMENT IN  RES IL IENCE-BUILD ING  PROJECT S

Respondents were divided on the utility of engaging 
the private sector and unlocking private sector 
investment, with most respondents noting that 
increased engagement with the private sector could 
be possible and beneficial. In the words of one 
interviewee: 

“big national governments need to provide incentives 
so companies can use profits to do good.” 

Only a few respondents provided specific examples 
on how to incentivize the private sector, which may 
be due to the lack of specific questions in the survey 
and the interviews on this topic. For instance, several 
interviewees asserted that government should 
encourage private firms to adopt best practices into 
their business operations and portfolios but did not 
specify which best practices would offer the most 
utility. One interviewee offered government subsidies 
as an example of how to incentivize the private sector. 
Most comments focused on the role of encouraging 
private firms to examine the long-term impacts of 
their investments, which is addressed in the following 
subsection. In the words of one survey respondent: 

“many times, demonstrating that these measures are 
less expensive than an emergency response scenario 
can help their implementation.”

Several respondents expressed more skepticism 
that the current incentive structure of the private 
sector could be properly leveraged to develop and 
implement DRR and resilience initiatives. According to 
one interviewee: 

“the developed world (industrialized economies) 
needs to find alternative paths to industrialization to 
produce wealth.”

PRIORIT IZE  INVESTMENTS  TO  FOCUS  ON  SYSTEMIC ,  
LONG-TERM IMPACTS

Similar to the solutions proposed for risk assessments 
and understanding (see Section 5.B), many 
commentators noted that investments needed 
to focus more on systemic, long-term impacts. 
Several respondents noted that investments can 
incorporate systemic aspects by producing better 
risk assessments and solutions and by understanding 
and focusing their strategy on long-term impacts. 
According to some of the respondents, this would 
help to prioritize investments. In this vein, a former 
public official and expert focused on infrastructure 
investments claimed that: 

“the best thing to do would be to understand that 
this cannot be done overnight and change our 
budgets and policies to reflect this understanding. 
Infrastructure systems have long lifecycles. Instead 
of ripping up current systems, which would be 
prohibitively expensive and take a long time to 
complete, prioritizing and retrofitting or developing 
resilience measures gradually is the most cost-
effective strategy in the long run.” 

Several respondents emphasized the importance of 
investing in systemic risk assessments and solutions, 
given their importance in generating more effective 
investment. To encourage the development of risk 
assessments, one respondent noted that investment 
needed to be channeled into more experimental 
projects. According to them, investment in research 
(grants, etc.) encourages low risk/standard projects, 
rather than higher risk and higher impact projects, 
which are more likely to deliver systemic and long-
term results.  
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5.5 Recommendations for Collaboration, 
Partnership and Cooperation

Collaboration, partnership, and cooperation was one 
of most cited recommendations by respondents, 
which seems to underscore the importance that 
the engineering community places on this topic. 
The focus on expert collaboration, in particular, 
may be attributed to the fact that many of these 
commentators are experts. Comments were 
organized into four thematic subsections below.  

PROMOTE  A  COMM ON UNDER STA NDING  FOR  DRR  AND 
RES IL IENCE ,  AND  E NCOUR AGE  GOVERNMENT-TO-
GOVERNMENT KNOWLEDGE  T R ANSFER  

In light of varying levels of capacity, capability, 
governance, and other key inputs for DRR and 
resilience at the national level, several respondents 
emphasized the importance of sharing best practices 
among governments. In their estimation, government 
knowledge sharing would help other governments 
avoid developing capacity and capabilities from 
scratch. The other benefit of government-to-
government knowledge transfer would be the 
promulgation and implementation of a standard 
international framework, which some interviewees 
noted was needed (also see the Section 4.1). One 
interviewee stated: 

“we lack a global approach in disaster risk reduction. 
Governments need to sit together to sort this out 
together.” 

Another interviewee concurred by stating that: 

“there should be a common framework and way to 
talk about disasters.” 

These interviewees’ desire for a common international 
framework could seem interesting given that the SF 
seeks to serve as a standard international framework 
for DRR. The need for standards has received 
increased attention from all sectors of DRR and 
resilience, including infrastructure.36 

ENCOUR AGE  MULTI-D ISC IPL INARY CROSS-SECTOR 
COLL ABOR ATION  AMONG EXPERTS  TO  TACKLE  COMPLEX  
CHALLENGES

Most respondents observed that the nature 
of DRR and resilience, coupled with emerging 
threats like climate change, require extensive 
collaboration among expert groups to develop 
better assessments. Increased collaboration 
could also help channel resources into developing 
fewer, more comprehensive assessments, as a few 
respondents noted that the explosion and variety of 
risk assessments may be overwhelming and confusing 
for practitioners. Some interviewees also noted that 
collaboration with experts across related sectors, such 
as sustainability and nature-based solutions, could 
reduce the potential for competition among these 
sectors. Most commentators who provided specific 
suggestions for expert collaborations highlighted the 
importance of think tanks, societies, and advisory 
groups. In one interviewee’s estimation, UNDRR could 
encourage more expert collaboration by convening 
more groups of experts from diverse backgrounds 
for studies and projects, similar to UNDRR’s approach 
during the inception of the SF. In addition, several 
respondents noted the importance of developing 
expert engagement to expand the focus of these 
groups from risk assessments and built-environment 
solutions only. In these respondents’ opinions, experts 
should be engaged in developing strategy and policy, 
which is the focus of the following subsection.  

SEEK  INPUT  FROM A  D IVER SE  GROUP  OF  TECHNI CAL  
EXPERTS  IN  THE  DEVELOPMENT OF  POL IC IES  AND  
PROJECTS,  INCLUDING  FROM THE  ENGINEERING  
COMMUNITY

As discussed in Section 5.2, enhancing capacity 
of practitioners was one of the most highlighted 
suggestions. Several respondents who provided 
concrete suggestions to increase collaboration with 
practitioners noted that project development and 
execution presented opportunities for collaboration. 
Several responses highlighted the importance with 
building local capacity, as local practitioners are often 
responsible for project implementation, operations, 
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and maintenance. A few interviewees highlighted 
the importance of working to improve the capacity 
of under-resourced areas, given the obstacles that 
these areas can face to apply for a grant or technical 
assistance, let alone implement and maintain a 
project. Technical assistance was identified as an 
opportunity for engagement. According to these 
comments, identifying and building capacity in these 
areas is likely to remain a significant challenge to 2030 
and beyond, but crucial to the implementation of DRR 
and resilience projects globally.  

Several commentators also highlighted the need 
for experts to engage more with policymakers. The 
need for the engineering community to engage more 
proactively and provide input into policy development 
and early-stage project development came across as 
a strong point of feedback from the consultation (see 
Section 3.6). Commentators offered several more 
specific options for collaborations with policymakers 
than with practitioners. Interviewees who collaborated 
with government extensively over their careers 
advocated that policymakers adopt advisory panels 
or advisors for DRR and resilience. The inclusion of 
advisors would help reduce the technical demands 
on the policymakers, while increasing the influence 
of technically-driven DRR and resilience measures in 
policy, which is important to incentivize investment 
and create an enabling environment for DRR and 
resilience. 

ENGAGE  WITH  AND LE A RN FROM LOCA L  COMMUNIT IES  
AND  INTEGR ATE  LOCAL  KNOWLEDGE  IN  DRR  A ND 
RES IL IENCE  INTERVENTIONS

Several respondents noted that local knowledge 
needed to be integrated more fully into DRR and 
resilience practices. A few noted that incorporating 
local and vulnerable populations into these practices 
would help with preparedness, response, and ‘Build 
Back Better’ initiatives.37 One interviewee provided a 
preparedness example: 

“Kuala Lumpur traditionally had homes and buildings 
built on stilts, which survive frequent flooding. 
However, now many of the homes are built on 

the ground and they do not survive the flooding. 
Traditional construction methods like these, if 
properly researched and following appropriate code 
of practice standards, are successful in terms of 
resilience.” 

As discussed in Section 5.3, several respondents 
suggested that incorporating local and vulnerable 
populations would increase buy in.



REFLECTIONS AND INSIGHTS FROM THE GLOBAL ENGINEERING COMMUNITY 45

ENDNOTES

1. John Creswell, Vicki Plano Clark, Michelle Gutmann, and William 
Hanson, 2003. “Advanced Mixed Methods Research Designs.” 
Handbook of mixed methods in social and behavioral research 
(Accessed October 2022). https://us.corwin.com/sites/default/
files/upm-binaries/19291_Chapter_7.pdf

2. UNDRR, 2022. “The Midterm Review of the Implementation of 
the Sendai Framework.” UNDRR (Accessed July 2022). https://
sendaiframework-mtr.undrr.org/sites/default/files/2022-01/
MTR-SF-Guidance-Stakeholders_January-2022.pdf 

3. Joel Evans and Anil Mathur, 2018. “The value of online surveys; 
A look back and a look ahead.” Internet Research (Accessed 
September 2022). https://www.emerald.com/insight/content/
doi/10.1108/IntR-03-2018-0089/full/html 

4. UNDRR, “Resilience: Definition.” UNDRR (Accessed October 
2022) https://www.undrr.org/terminology/resilience 

5. UNDRR, “Disaster Risk Reduction: Definition.” 

6. Margaret Harrell and Melissa Bradley, 2009. “Data Collection 
Methods: Semi-Structured Interviews and Focus Groups.” 
RAND (Accessed September 2022) https://www.rand.org/
content/dam/rand/pubs/technical_reports/2009/RAND_TR718.
pdf 

7. Creswell et. al, “Advanced Mixed Methods Research Designs.”

8. Hsiu-Fang Hsieh and Sarah Shannon, 2005. “Three approaches 
to qualitative content analysis.” Qualitative health Research 
(Accessed October 2022). https://journals.sagepub.com/doi/
abs/10.1177/1049732305276687 

9. Elizabeth St. Pierre and Alecia Jackson, 2014. “Qualitative 
Data Analysis After Coding.” Qualitative Inquiry (Accessed 
October 2022). https://journals.sagepub.com/doi/
full/10.1177/1077800414532435 

10. American Society of Civil Engineers, 2020. “Policy statement 
493 - Infrastructure resilience research.” ASCE (Accessed 
September 2022). https://www.asce.org/advocacy/policy-
statements/ps493---infrastructure-resilience-research 

11. World Bank, 2022. “World Bank Country and Lending Groups.” 
World Bank (Accessed September 2022) https://datahelpdesk.
worldbank.org/knowledgebase/articles/906519-world-bank-
country-and-lending-groups 

12. C40, 2022. “How to manage infrastructure interdependencies 
and cascading risk.” C40 (Accessed October 2022). https://
www.c40knowledgehub.org/s/article/How-to-address-
infrastructure-interdependencies-when-adapting-to-climate-
change?language=en_US 

13. Kyodo, 2015. “Nearly 75% of people in Japan live in areas at risk 
of disaster.” The Japan Times (Accessed October 2022). https://
www.japantimes.co.jp/news/2015/01/07/national/nearly-
75-people-japan-live-areas-risk-disaster/#:~:text=About%20
seven%20out%20of%20every,or%20tsunami%2C%20
government%20data%20show 

14. Dilanthi Amaratunga, Pournima Sridarran, Richard Haigh, and 
Sanjaya Bhatia, 2019. “Reducing risks and building resilience at 
the local level: A global review of local DRR strategies.” UNDRR 
(Accessed October 2022). https://www.preventionweb.net/
files/66299_f338amaratungaetalreducingrisksandb.pdf 

15. Asian Development Bank, 2021. “Six ways Southeast Asia 
strengthened disaster risk management.” ADB (Accessed 
October 2022). https://www.adb.org/news/features/six-ways-
southeast-asia-strengthened-disaster-risk-management 

16. Jeroen Klomp, 2017. “Election or disaster support.” Journal of 
Development Studies (Accessed October 2022). https://www.
tandfonline.com/doi/full/10.1080/00220388.2019.1585811 

17. European Commission, n.d. “European Disaster Risk 
Management: Factsheet.” European Commission (Accessed 
October 2022). https://civil-protection-humanitarian-aid.
ec.europa.eu/what/civil-protection/european-disaster-risk-
management_en 

18. UNDRR website "Build Back Better”, https://www.undrr.org/
terminology/build-back-better (Accessed December 2022)

19. City of New York Press Department, 2013. “Mayor Bloomberg 
Outlines Ambitious Proposal To Protect City Against The Effects 
Of Climate Change To Build A Stronger, More Resilient New 
York.” City of New York (Accessed October 2022). https://www1.
nyc.gov/office-of-the-mayor/news/201-13/mayor-bloomberg-
outlines-ambitious-proposal-protect-city-against-effects-
climate-change 

20. Los Angeles Mayor Press, 2018. Mayor Eric Garcetti announces 
plan for a Resilient Los Angeles.” LA Mayors Office (Accessed 
October 2022). https://lacity.gov/highlights/mayor-eric-garcetti-
announces-plan-resilient-los-angeles 

21. Mark Pelling, 2018. “Resilience Expert: Natural disasters 
present opportunities for development” (Accessed November 
2022). https://www.caribank.org/newsroom/news-and-events/
resilience-expert-natural-disasters-present-opportunities-
development

22. Hong Kong Government Press Office, n.d. “How to obtain 
information on how to manage and maintain private slopes?” 
Hong Kong Government (Accessed October 2022). https://
www.1823.gov.hk/en/faq/how-to-obtain-information-on-how-
to-manage-and-maintain-private-slopes 

23. Ernest Dube and Edson Munsaka, 2018. “The contribution of 
indigenous knowledge to disaster risk reduction activities in 
Zimbabwe: A big call to practitioners.” Journal of Disaster Risk 
Studies (Accessed October 2022). https://www.ncbi.nlm.nih.
gov/pmc/articles/PMC6014067/; 2021. “Integrating Indigenous 
perspectives and community-based disaster risk reduction: A 
pathway for sustainable Indigenous development in Northern 
Pakistan.” International Journal of Disaster Risk Reduction 
(Accessed October 2022). https://www.sciencedirect.com/
science/article/pii/S2212420921002296  

https://us.corwin.com/sites/default/files/upm-binaries/19291_Chapter_7.pdf
https://us.corwin.com/sites/default/files/upm-binaries/19291_Chapter_7.pdf
https://sendaiframework-mtr.undrr.org/sites/default/files/2022-01/MTR-SF-Guidance-Stakeholders_January-2022.pdf
https://sendaiframework-mtr.undrr.org/sites/default/files/2022-01/MTR-SF-Guidance-Stakeholders_January-2022.pdf
https://sendaiframework-mtr.undrr.org/sites/default/files/2022-01/MTR-SF-Guidance-Stakeholders_January-2022.pdf
https://www.emerald.com/insight/content/doi/10.1108/IntR-03-2018-0089/full/html
https://www.emerald.com/insight/content/doi/10.1108/IntR-03-2018-0089/full/html
https://www.undrr.org/terminology/resilience
https://www.rand.org/content/dam/rand/pubs/technical_reports/2009/RAND_TR718.pdf
https://www.rand.org/content/dam/rand/pubs/technical_reports/2009/RAND_TR718.pdf
https://www.rand.org/content/dam/rand/pubs/technical_reports/2009/RAND_TR718.pdf
https://journals.sagepub.com/doi/abs/10.1177/1049732305276687
https://journals.sagepub.com/doi/abs/10.1177/1049732305276687
https://journals.sagepub.com/doi/full/10.1177/1077800414532435
https://journals.sagepub.com/doi/full/10.1177/1077800414532435
https://www.asce.org/advocacy/policy-statements/ps493---infrastructure-resilience-research
https://www.asce.org/advocacy/policy-statements/ps493---infrastructure-resilience-research
https://datahelpdesk.worldbank.org/knowledgebase/articles/906519-world-bank-country-and-lending-grou
https://datahelpdesk.worldbank.org/knowledgebase/articles/906519-world-bank-country-and-lending-grou
https://datahelpdesk.worldbank.org/knowledgebase/articles/906519-world-bank-country-and-lending-grou
https://www.c40knowledgehub.org/s/article/How-to-address-infrastructure-interdependencies-when-adapt
https://www.c40knowledgehub.org/s/article/How-to-address-infrastructure-interdependencies-when-adapt
https://www.c40knowledgehub.org/s/article/How-to-address-infrastructure-interdependencies-when-adapt
https://www.c40knowledgehub.org/s/article/How-to-address-infrastructure-interdependencies-when-adapt
https://www.japantimes.co.jp/news/2015/01/07/national/nearly-75-people-japan-live-areas-risk-disaste
https://www.japantimes.co.jp/news/2015/01/07/national/nearly-75-people-japan-live-areas-risk-disaste
https://www.japantimes.co.jp/news/2015/01/07/national/nearly-75-people-japan-live-areas-risk-disaste
https://www.japantimes.co.jp/news/2015/01/07/national/nearly-75-people-japan-live-areas-risk-disaste
https://www.japantimes.co.jp/news/2015/01/07/national/nearly-75-people-japan-live-areas-risk-disaste
https://www.preventionweb.net/files/66299_f338amaratungaetalreducingrisksandb.pdf
https://www.preventionweb.net/files/66299_f338amaratungaetalreducingrisksandb.pdf
https://www.adb.org/news/features/six-ways-southeast-asia-strengthened-disaster-risk-management
https://www.adb.org/news/features/six-ways-southeast-asia-strengthened-disaster-risk-management
https://www.tandfonline.com/doi/full/10.1080/00220388.2019.1585811
https://www.tandfonline.com/doi/full/10.1080/00220388.2019.1585811
https://civil-protection-humanitarian-aid.ec.europa.eu/what/civil-protection/european-disaster-risk-
https://civil-protection-humanitarian-aid.ec.europa.eu/what/civil-protection/european-disaster-risk-
https://civil-protection-humanitarian-aid.ec.europa.eu/what/civil-protection/european-disaster-risk-
https://www1.nyc.gov/office-of-the-mayor/news/201-13/mayor-bloomberg-outlines-ambitious-proposal-pro
https://www1.nyc.gov/office-of-the-mayor/news/201-13/mayor-bloomberg-outlines-ambitious-proposal-pro
https://www1.nyc.gov/office-of-the-mayor/news/201-13/mayor-bloomberg-outlines-ambitious-proposal-pro
https://www1.nyc.gov/office-of-the-mayor/news/201-13/mayor-bloomberg-outlines-ambitious-proposal-pro
https://lacity.gov/highlights/mayor-eric-garcetti-announces-plan-resilient-los-angeles
https://lacity.gov/highlights/mayor-eric-garcetti-announces-plan-resilient-los-angeles
https://www.caribank.org/newsroom/news-and-events/resilience-expert-natural-disasters-present-opport
https://www.caribank.org/newsroom/news-and-events/resilience-expert-natural-disasters-present-opport
https://www.caribank.org/newsroom/news-and-events/resilience-expert-natural-disasters-present-opport
https://www.1823.gov.hk/en/faq/how-to-obtain-information-on-how-to-manage-and-maintain-private-slope
https://www.1823.gov.hk/en/faq/how-to-obtain-information-on-how-to-manage-and-maintain-private-slope
https://www.1823.gov.hk/en/faq/how-to-obtain-information-on-how-to-manage-and-maintain-private-slope
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6014067/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6014067/
https://www.sciencedirect.com/science/article/pii/S2212420921002296
https://www.sciencedirect.com/science/article/pii/S2212420921002296


THE SENDAI FRAMEWORK FOR DISASTER RISK REDUCTION 2015-203046

24. UNDRR, 2017. “Indigenous peoples are key players in disaster 
risk reduction.” UNDRR (Accessed October 2022). https://www.
undrr.org/news/indigenous-peoples-are-key-players-disaster-
risk-reduction 

25. Annie Gowen, “The Town that Built Back Green.” Washington 
Post (Accessed October 2022). https://www.washingtonpost.
com/climate-solutions/2020/10/22/greensburg-kansas-wind-
power-carbon-emissions/ 

26. ICPAC; National Preparedness Coalition, n.d. “Commissioners.” 
National Preparedness Coalition (Accessed October 2022). 
https://nationalpreparednesscommission.uk/commissioners/ 

27. https://www.resilienceshift.org/securing-our-future-through-
resilient-infrastructure/ (Accessed November 2022).

28. Gemma Cremen, Carmine Galasso, John McCloskey, 2022. 
“Modelling and quantifying tomorrow’s risk from natural 
hazards.” Science of the Total Environment (Accessed October 
2022). https://www.sciencedirect.com/science/article/pii/
S0048969721076300; UKRI, n.d. “What we offer.” UKRI 
(Accessed October 2022). https://www.ukri.org/what-we-offer/ 

29. Wharton Risk Center and Zurich, 2015. “Beyond Katrina: 
Lessons in creating resilient communities.” UNDRR (Accessed 
October 2022). https://www.preventionweb.net/publication/
beyond-katrina-lessons-creating-resilient-communities 

30. Sten Torpan, Sten Hansson, Mark Rhinard, Austeja 
Kazemekaityte, Pirjo Jukarainen, Sunniva Frislid Meyer, Abriel 
Schieffelers, Gabriella Lovasz, and Kati Orru, 2021. “Handling 
false information in emergency management: A cross-national 
comparative study of European practices.” International 
Journal of Disaster Risk Reduction (Accessed October 
2022). https://www.sciencedirect.com/science/article/pii/
S2212420921001175 

31. Anthony Peake, 2021. “The Power of AI and Digital Twins to 
Predict Risk.” The AI Journal (Accessed October 2022). https://
aijourn.com/the-power-of-ai-and-digital-twins-to-predict-
risk/; Igor Linkov, Ben Trump, Josh Trump, Gianluca Pescaroli, 
Aleksandrina Mavrodieva, Abhilash Panda, 2022. “Stress-test 
the resilience of critical infrastructure.” Nature (accessed July 
2022). https://www.nature.com/articles/d41586-022-00784-2

32. William Donner and Havidan Rodriguez, 2011. “Disaster Risk 
and Vulnerability: The Role and Impact of Population and 
Society.” Population Reference Bureau (Accessed October 
2022). https://www.prb.org/resources/disaster-risk/  

33. The Resilience Shift, 2021. “Infrastructure Pathways: Key 
concepts.” The Resilience Shift (Accessed July 2022). https://
infrastructure-pathways.org/key-concepts/

34. Akshaya Kannan, Oliver Pritchard, Chris Freakes, Savina 
Carluccio, and Nikita Chauhan, 2021. “Governance of 
Infrastructure for Resilience.” Coalition for Disaster Resilient 
Infrastructure & Resilience Shift (Accessed July 2022). https://
www.cdri.world/upload/pages/1727000334484455_202203
111051whitepaperongovernanceofinfrastructureforresilien
ce_0_compressed.pdf 

35. Environmental Protection Agency, 2022. “Civil Cases and 
Settlements.” EPA (Accessed October 2022). https://cfpub.epa.
gov/enforcement/cases/

36. Elizabeth Losos And Robert Fetter, 2022. “Setting higher 
standards for the G-7 infrastructure (re)launch.” The Hill 
(Accessed August 2022). https://thehill.com/opinion/
international/3536112-setting-higher-standards-for-the-g-7-
infrastructure-relaunch/

37. Caribbean Development Bank, 2018. “Resilience Expert: 
Natural disasters present opportunities for development.” CDB 
(Accessed October 2022). https://www.caribank.org/newsroom/
news-and-events/resilience-expert-natural-disasters-present-
opportunities-development 

https://www.undrr.org/news/indigenous-peoples-are-key-players-disaster-risk-reduction
https://www.undrr.org/news/indigenous-peoples-are-key-players-disaster-risk-reduction
https://www.undrr.org/news/indigenous-peoples-are-key-players-disaster-risk-reduction
https://www.washingtonpost.com/climate-solutions/2020/10/22/greensburg-kansas-wind-power-carbon-emis
https://www.washingtonpost.com/climate-solutions/2020/10/22/greensburg-kansas-wind-power-carbon-emis
https://www.washingtonpost.com/climate-solutions/2020/10/22/greensburg-kansas-wind-power-carbon-emis
https://nationalpreparednesscommission.uk/commissioners/
https://www.resilienceshift.org/securing-our-future-through-resilient-infrastructure/
https://www.resilienceshift.org/securing-our-future-through-resilient-infrastructure/
https://www.sciencedirect.com/science/article/pii/S0048969721076300
https://www.sciencedirect.com/science/article/pii/S0048969721076300
https://www.ukri.org/what-we-offer/
https://www.preventionweb.net/publication/beyond-katrina-lessons-creating-resilient-communities
https://www.preventionweb.net/publication/beyond-katrina-lessons-creating-resilient-communities
https://www.sciencedirect.com/science/article/pii/S2212420921001175
https://www.sciencedirect.com/science/article/pii/S2212420921001175
https://aijourn.com/the-power-of-ai-and-digital-twins-to-predict-risk/
https://aijourn.com/the-power-of-ai-and-digital-twins-to-predict-risk/
https://aijourn.com/the-power-of-ai-and-digital-twins-to-predict-risk/
https://www.nature.com/articles/d41586-022-00784-2
https://www.prb.org/resources/disaster-risk/
https://infrastructure-pathways.org/key-concepts/
https://infrastructure-pathways.org/key-concepts/
https://www.cdri.world/upload/pages/1727000334484455_202203111051whitepaperongovernanceofinfrastruct
https://www.cdri.world/upload/pages/1727000334484455_202203111051whitepaperongovernanceofinfrastruct
https://www.cdri.world/upload/pages/1727000334484455_202203111051whitepaperongovernanceofinfrastruct
https://www.cdri.world/upload/pages/1727000334484455_202203111051whitepaperongovernanceofinfrastruct
https://cfpub.epa.gov/enforcement/cases/
https://cfpub.epa.gov/enforcement/cases/
https://thehill.com/opinion/international/3536112-setting-higher-standards-for-the-g-7-infrastructur
https://thehill.com/opinion/international/3536112-setting-higher-standards-for-the-g-7-infrastructur
https://thehill.com/opinion/international/3536112-setting-higher-standards-for-the-g-7-infrastructur
https://www.caribank.org/newsroom/news-and-events/resilience-expert-natural-disasters-present-opport
https://www.caribank.org/newsroom/news-and-events/resilience-expert-natural-disasters-present-opport
https://www.caribank.org/newsroom/news-and-events/resilience-expert-natural-disasters-present-opport


www.sustainability-coalition.org

https://twitter.com/sust_coalition
https://www.linkedin.com/company/sustainability-coalition/

	1. Introduction
	2. Methodology
	2.1 Data collection methods 
	2.2 Data analysis
	2.3 Literature review
	2.4 Biases and mitigation strategies
	2.5 Limitations


	3. Retrospective Review     
	3.1 Progress towards the Outcome, Goal, and Targets of the Sendai Framework 
	3.2 Progress in Risk Assessment, Information, and Understanding
	3.3 Progress in Risk Governance and Management
	3.4 Progress in Investment in Risk Reduction and Resilience
	3.5 Progress in Disaster Preparedness, Response, and ‘Build Back Better’
	3.6 Collaboration, Partnership, and Cooperation


	4. Contextualizing the Sendai Framework and other DRR activities
	4.1 Context shifts and emerging issues since the launch of the Sendai Framework 
	4.2 Current issues and future context shifts to 2030 and beyond 


	5. Prospective Analyses and Recommendations
	5.1 Recommendations for realizing the Outcome and Goal of the Sendai Framework
	5.2 Recommendations for Risk Assessment, Information and Understanding
	5.3 Recommendations for Risk Governance and Management
	5.4 Recommendations for Investment in Risk Reduction and Resilience
	5.5 Recommendations for Collaboration, Partnership and Cooperation


	Endnotes

	Button 9: 
	Button 8: 


