Review document for “What does my technology facilitate?
A toolbox to help researchers understand the societal
impact of emerging technologies in the context of disasters”

Round 1:

Reviewer 1:

Reviewer Comments for author and editor

The paper describes the iterative, co-development of a toolbox for considering societal dimensions when
developing emerging technologies for DRR/Saftey culture. The paper adds value, the toolbox appears
useful.

The methodology used (Delphi study) is appropriate and well followed. They are described in sufficient
detail.

Overall the paper is well written and very clear. However, the paper is unnecessarily long and could
benefit greatly from being rewritten to be more concise.

The State of the Art section is quite repetitive throughout, naming again and again the technology and its
applications, instead of focusing on either the benefits or the barriers. The Table (tablel1) does a great job
and doesn’t need to be further developed in the written part of the paper.

The part on digital divide could be reduced to 1 sentence.

When discussing vulnerability, it is pretty well agreed in the scientific community that it is context
dependent, and this is found even in the ISO -> An individual is not defined as vulnerable by the nature of
their vulnerability, but by their personal circumstances at the time of the emergency. [...].” (ISO
22395:2018).

Other concepts that the authors don’t mention but seem worthwhile for societal impacts include:

- Universal Design (Connell, B. R., Jones, M., Mace, R., Mueller, J., Mullick, A., Ostroff, E.,Sanford, J.,
Steinfeld, E., Story,M., & Vanderheiden, G. (1997). The Principals of Universal Design. NC State University,
The Center for Universal Design.

- what makes Al, loT & Remote Sensing technologies different from other technologies (especially ICT) for
DRR/Safety Culture, as many articles about societal dimensions for DRR tools exist, , epecially since the
title of the manuscript simply says "technologies" and not only Al, lot & RS, e.g.

-- Petersen, L., Havarneanu, G., McCrone, N., Markarian, G., Burlin, A., Johansson, P-E. (2022). CBRNe, a
universally designed app for that? In Hedi Karray, Antonio De Nicola, Nada Matta, Hemant Purohit (Eds.),
ISCRAM 2022 Conference Proceedings — 19th International Conference on Information Systems for Crisis
Response and Management. Tarbes, France.

-- Gjgseeter, J, Radianti, J., & Chen, W. (2021). Universal Design of ICT for Emergency Management from
Stakeholders' Perspective - A Systematic Literature Review. Information Systems Frontiers. doi:
10.1007/s10796-020-10084-7.



-- Petersen, K. & Buscher, M. (2015). Technology in Disaster Response and Management: Narratives of
Ethical, Legal, and Social
Issues https://idl.iscram.org/files/katrinapetersen/2015/1296 KatrinaPetersen+MonikaBuescher2015.pdf

The discussion reads more like an introduction than a reflection on how the results of the Delphi study
confirm/reject the findings from the literature review and I think this section could benefit greatly from
being redone.

Lastly, the paper starts off with DRR and Safety Culture, and this is reflect in the first toolbox, but by the
end, only Safety Culture appears in the toolbox. This is not described in the paper. Why was this choice
made?

| also think the paper would benefit from defining those two terms earlier on, and arguing why they go
together/apart.

Reviewer 2:

Reviewer Comments For author and editor

The revised paper fits well to the profile of the Seismica journal. Its topic concerning societal impact
of digital technology (loT, remote sensing, Al technologies) on Disaster Risk Reduction is very timely
and of current interest. The manuscript’s title is adequate to its content. In terms of writing
technique it represents high academic level. It is written in a clear language, has a proper and clear
structure. The article has well formulated research problem which as mentioned above is timely and
relevant to academia and may have practical implications for broader readership. The aim of the
authors is to draw attention to the societal aspects of the use of new technologies in the DRR sector.
The article is a result of the comprehensive and rigorous research, based on the combined
methodology — explorative literature review and DELPHI study. Such methodological approach is
appropriate to the goal set by the authors. The goal of the research is to build the toolbox which may
be of use by the relevant stakeholders in order to raise societal awareness about the application of
digital technologies in the DRR.

As much as the goal is relevant, it is not clear how authors envisage the promotion of use of the
proposed toolbox among stakeholders. Authors use the categoric language (ex. “ Further, to
advance the toolbox, it must be actively used and applied by professionals and there must be
continuous evaluation of how vulnerability and inclusiveness can be addressed in a technologically
fast-evolving world.” — side number 660), yet do not explain how they see it truly integrated in
regulatory processes and governance structures of relevant actors. It would be interesting to reflect
on the enforcement of proposed toolbox.

Overall the article represents high academic value and quality, hence | recommend it for publication.


https://idl.iscram.org/files/katrinapetersen/2015/1296_KatrinaPetersen+MonikaBuescher2015.pdf

Authors response:

Dear Laure Fallou,

We would like to thank you and the two reviewers for the helpful suggestions and the careful
consideration to improve our manuscript. We are happy to resubmit our manuscript with the title
What does my technology facilitate? A toolbox to help researchers understand the societal impact of

emerging technologies in the context of disasters.

In our revisions, we followed all reviewers’ comments, which improved both the clarity as well as the
relevance. Following the suggestions of the reviewers we implemented two main revisions: First, we
shortened the State of the Art section to avoid redundancies and added insights about the
application of universal design within ICT. Second, we restructured the discussion to better describe
whether the literature review and Delphi study were in line and to discuss how the steps of the
toolbox are linked to the project and policy cycle. We also addressed all other (minor) suggestions, as

illustrated below.

As mentioned by the reviewers, our manuscript provides a toolbox which allows professionals, both
researchers and developers, to critically reflect on the social impacts of their technologies. This is
indispensable to ensure that emerging technologies effectively contribute to the enhancement of
safety culture and, consequently, disaster risk reduction. We therefore hope for a full consideration

of our revised manuscript to encourage other researchers to use the toolbox.
Kind regards,

the authors



COMMENT REVIEWERS

Based on the reviewers’ comments, we revised our manuscript. In the following, we listed and
explained all changes taken in the manuscript in detail.
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The authors wish to thank Ariane Wenger and Nikolaj Dahmen for their valuable feedback

on the questionnaire. The authors also thank the reviewers for providing valuable
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Commission (EK 2023-N-15).

REVIEWER # 1

The paper describes the iterative, co-development of a toolbox for considering societal
dimensions when developing emerging technologies for DRR/Saftey culture. The paper adds
value, the toolbox appears useful.

Thank you for this summary. We agree that the toolbox is useful for researchers to reflect
on the societal issues and impacts of their technological developments.

The methodology used (Delphi study) is appropriate and well followed. They are described in
sufficient detail.

Thanks for this comment.

Overall the paper is well written and very clear. However, the paper is unnecessarily long and
could benefit greatly from being rewritten to be more concise.

Thanks for this comment. We rewrote the section State of the Art, following your details
(see below) as well as trying to remove redundancies. See track changes in the revised
manuscript, most of which are as well copied below for better visibility.

The State of the Art section is quite repetitive throughout, naming again and again the
technology and its applications, instead of focusing on either the benefits or the barriers. The
Table (table1) does a great job and doesn’t need to be further developed in the written part of the

paper.



Thank you for pointing this out. We have now crossed out the repetitions and lay the main
focus on table 1.

2.2-1.1-The-current-application-of emerging tachnologies for DERY -
In- Table- 1.- we- summarize- diffarent- applications: of- emerging- technologies- in- DEE. -

140 distimgmishing-between the- rechnologizr-Al - IoT,- and-remote- zenzing- and - the- following-

hazards:-terror- attacks, - flash - floods, -wildfires - and-earthquakes - Alus-beaadlrased.and-

145

130

135

The part on digital divide could be reduced to 1 sentence.

We implemented this and combined it with the next paragraph, as visible in the manuscript
with the track changes (lines 210-235).

When discussing vulnerability, it is pretty well agreed in the scientific community that it is context
dependent, and this is found even in the ISO -> An individual is not defined as vulnerable by the
nature of their vulnerability, but by their personal circumstances at the time of the emergency.
[...]1.” (ISO 22395:2018).

Thank you for this valuable comment. We added this standard in line 326.



a disaster response (Vickery, 2018). Tt is important to acknowledge that every person can be

made vulnerable in a disaster, and that this is contextual. Thus, also the International

Organization for Standardization (ISO) includes the personal circumstances in the

assessment of vulnerability (ISO 22395, 2018)-The—lintersectional awareness helps to

understand vulnerability better.

Other concepts that the authors don’t mention but seem worthwhile for societal impacts include:

- Universal Design (Connell, B. R., Jones, M., Mace, R., Mueller, J., Mullick, A., Ostroff, E.,Sanford, J.,
Steinfeld, E., Story,M., & Vanderheiden, G. (1997). The Principals of Universal Design. NC State
University, The Center for Universal Design.

- what makes Al IoT & Remote Sensing technologies different from other technologies (especially
ICT) for DRR/Safety Culture, as many articles about societal dimensions for DRR tools exist, ,
epecially since the title of the manuscript simply says "technologies" and not only Al, Iot &

RS, e.g.

-- Petersen, L., Havarneanu, G., McCrone, N., Markarian, G., Burlin, A., Johansson, P-E. (2022).
CBRNe, a universally designed app for that? In Hedi Karray, Antonio De Nicola, Nada Matta,
Hemant Purohit (Eds.), ISCRAM 2022 Conference Proceedings - 19th International Conference on
Information Systems for Crisis Response and Management. Tarbes, France.

-- Gjosceter, J, Radianti, J., & Chen, W. (2021). Universal Design of ICT for Emergency Management
from Stakeholders' Perspective - A Systematic Literature Review. Information Systems Frontiers.
doi: 10.1007/s10796-020-10084-7.

-- Petersen, K. & Buscher, M. (2015). Technology in Disaster Response and Management:
Narratives of Ethical, Legal, and Social
Issues https.//idl.iscram.org/files/katrinapetersen/2015/1296_KatrinaPetersen+MonikaBuescher2

015.pdf

Thank you for drawing our attention to this important aspect, which we had overlooked in
our manuscript. Indeed, the concept of universal design as well as the ethical, legal, and
social aspects in emergency response should be included in the State of the Art in order to
understand how our toolbox is a distinctive added value. We have applied this by adding a
specific paragraph (see box below).

Indeed, you are correct that ICT is broader than Al remote sensing, and IoT. That is why we
added a respective paragraph. Still, we keep the focus on Al, IoT, and remote sensing
because those are the widely used umbrella terms for emerging technologies in disaster
risk reduction and safety culture. Further, these technologies were relevant for the specific
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case study of seismology. Due to these two reasons, we set a focus on Al, remote sensing,
and IoT. However, we added a paragraph about the application of universal design within
ICT to provide a holistic overview of the assessment of emerging technologies as visible in
the following screenshot.

= 2.3 -Thesocietal-aspecis-gfemerging-technologiesy
As-mentioned-above, -societal issues-have-so-far been-broadly neglected-in the-assessment-

273 of emerging-technologies™ potential- for- DER. - However. -there-is- soime- literature- on- the-

universal -desion-of Information-and -Commuonication-Technology-(ICT). Universal Desi

can-be-understood- as-“the-desion- of a-prodoct- which-to- be-uzable-by- all-people-to-the-

greatest-extent- possible. -without-adaptation-or-specialized-design™ {Connell-et-af - 1997 -

p-17).Whenit-comes tothe-application -of the principles of universal-design 40 ICT. the-idea-

280  izto-make-those technologiez-as-accessible and-uzable forthe biggest-amount-of people. In-

a-systematic-literature review- on-the-universal-design-of ICT - in-emergency - management-

{Gjaseter,- Radianti-and- Chen - (20217 assess-the - still- existing - saps- for technologies- in-

emergency management - They- conclude- that- despite- the- efforts- of making- those-

technolozies moreaccessible theredizstillasap to-desiontechnologies forall Additionally. -

283  thevhighlight thatthe needsof diver=ze stalkeholders and-a human-centered a; achshounld-

be-incloded-in-the-design-of technologies- for-emergency- management. - (Petersen-ef-al .-

2023)-and aad(Dallo, -Stauffacher-and Marti -2022). for-instance. chose such -a-path-in-their-

rezearch-by-including-relevant-stakeholders-in-the design-of their-hazard -communication-

product. This-approach-of co-production-allows-to-enhance-usability-between-developers-

200 and-psers-to-ensure-user-centred -communication -which-is-necessary -for-effective-hazard-

and-risk- communication- and-cessmunicationbefore - during - and- after- disasters.- Thie-22-

the-usability-of a-technology-aad —consecmentb haloto-move from-a-last-mile-to-a-first-

203 mile-approach{Shaw, 2020). Some-scholars-such-as (Petersen-and-Biischer -(2015) -arzue-to-

include-the ethical. -lezal - and-social-issues-in-the- assessment- of those-technologies-in-a-

nuanced way-in-order-to-actually fix them Hanes -




The discussion reads more like an introduction than a reflection on how the results of the Delphi
study confirm/reject the findings from the literature review and I think this section could benefit
greatly from being redone.

Thank you for this critical comment. We agree that in the initial manuscript we did not
manage to fully reflect the findings of our literature review and the Delphi- Study. We have
now structured it as follows:

- Insub-section5.1, we discuss how the Delphi-Study has confirmed and/or rejected
our findings from the literature review.

- Insub-section 5.2, we discuss how the toolbox could be applied by using the
framework of the policy cycle and the project management cycle.

- Insub-section 5.3, we discuss the limitations of the study.

All the changes can be seen in the section 5 highlighted with track changes.

« 5o DizcuzzionT

Bazad-on-a- literature- review-and- a-Dalphi- study, -we-ware-zbla- to- devalop-a-toolbox-to-
support- professionals- (developers: and. ressarchers)- in- the- systematic- reflaction- on- the-
societal- mmpact- of- the- tachnology- they- are- daveloping, - implemsanting, - or- operating. -

625  considenng-safaty-eulhire m-order-to-mmprove-disaster risk-reduction. -

In- the- following-sestion. - we- explain- how- the- iterative- steps- of- the- Dalphi-study- has-

confirmed -our-findings -of the Iiterature review-{zaction-3. 1), -Further -we-discuss-how-our-

toolbox-could-be-applied withinthe project-and policy evele m-order to-ensura-the effective-

uze-of-the toolbox-{saction-5.2). -Last -we.

630

ed-critically reflect-on the lomitations of our-

stndy -and -discuss-firtore research (section 5.33).9

§ R e s




640

645« 5 1-The-comparison-of-the-literature-review-and-Delphi-studinesd-to-insluds-tho-cosistal-

perepectivo-and.for-eo produstion|

&30
toclbox- 13- desizned for—this-purpese-and-—wallio- help- profassionals- to- reflact: on- the-
technologies’- contribution-to-enhanecing- socistal-benefits - encouraging -collactive- zetions-
towards- an- enhanced- safety- culiure BEE—and: meluding- marginalized- groups- withmn-
zociety.- The-importance- of meluding - socistal aspectz- emerged- from- both- the- literaturs-

635 review-and-the-Dealphi-study. -Past research-on-the-potential-of technolomies - for-DEE. -has-
mainly-focusad-on-the-functionality -and-the-uszability -of-essessinstechnalosiasthose-and-

thareby neglactad the-socistal-parepective-and their-impact-on-safety-culture. -The-msights-

from the Drelphi-study support-thiz finding, -writh the statements-about the technological -and-

practical-potential generating- most: consensus. - At-the- same-fime, - fawer- neutral- answers-




660  were giveninthese-areas (zeeFizure6-and Fisure TEipwreT) indicating a-chared scientific-
undarstanding. -]
The- International- Telacormmumication- Union- (ITU)- (Minges,- 2010} concluda- in- their-
asseszment- that- disruptrve- emerging- technolegies- for- DEE.- are- mproving: dizaster-
manzgament- but- that- further- razsarch- is- required- to- ensure- large-scals- impacts - With-

665  particularregard to-mereasing-societzl impacts, they recommend fostering public cutreach, -
1.2.-conzideration- of the-purpoze- and - specific-target- avdience, - and- parinerships- between-
acadenia-and -the-private- sector-to- improve- dizaster- management overall- (AMinges - 2019).-

Thas-1z-also-streszed- m-the-literature-revisw-of - asmtar -Badianti-and- Chen -(2021).-In-

addition -our-study-shows that-experts-are-interested in reflecting -on-theirtechnologies, but-
670  emphasize-that-thiz-1s-notjust-their responsibality -but the tazsk-of all-actors- mvolved -in-the-

development -implementation, -daployment, -and -uze-of-a-technology.-Thiz-iz-indicatad - by

and-Fieure-TEizureaT) - Our-toolbox-thus- consists- of- questions - that-are-zpplicable-for-all-

actors-mvolved.

6ED

10




630

700

The-litaratura-review-demonstratad-that-clear defimitions -of the-technologiaz lockad-at-are-
lacking: tha-applicationz-of Al ToT, -and remote sensing aravery broad and thiz1z why thers-
15-only- a-tendency-towards- a- common-understanding - However, - distinet- definstions- are-
raquirad-m-ordarto-be-able-to-dizeuss tha socistal impacts -of 3 technolo gy -Consequantly, -
a-common-understanding -naads to-ba-strengthensd-through-further societal-and- seientific-
cooparation - Thiz-will-form-the basiz-for, - ameng-other things -drawing up-regulations -and-
policies -for-the-davelopment- and-application-of- Al (Harazimink-and-Braun -2021)-0r-IoT-m-
orderto-enhance-safety-cultura |

It1z-tharefore not-surprising -that-Al-in-setzmeology-1s-alse-lacking -a-commen -definthon, -as-
hinted by the-li#tarature review-and the Delpht -study. Despite-the fact that mostrespondents-
called-thamsalves-experts-on-Al-in-seismology, they-did -not-provide the - same-definihion. -
Grvan-the broad- range- oft possible- applications- of- Al- - ses1zmology- and- the- different-
spacializations- of-the- rezpondents, -this-seems- logical - (2. z. - IMouvsavi-and- Bgroga - 2023).-
Still tha results-show that the-expertz-agrae-on-some-of the-potential -and the-limitations-of-
Al'm-zaizmology. Hance, Al-m-seizmology cannot-bereduced 4o just-a-single-defiution-but-
rather- should- be- discussad- in- the- context- of- each- application, - with- its- limitations- and-
pitfalls, -and-should not be-overestimated (Monzaviend Bergga, 20220 In-order toundarstand-
the- potential- of Al in- seismolegy-to- enhance- safety- culture, - the- first- step- should-be-to-
undarstand -which-specific-application-of-a-technology-1s-dizeuszed. - Given-the vanety-of-

definitions, -the-toolbox-and -its-categories-are-kept-broad, -while- still-zarving -az-a-catalyst-

11




T05  for cmbieal reflachion- on-the-1zsues-under- discuszion- and- enabling - an- assezsment- of-the-
potential in-each-specific-application

Still the-companzon-of our-hiterature review-and the Delphi study shows that-we-were-able-

to-teratively-derive- a-toolbox-which-can-support-

710 showm-that the-toolbox-does-support professionals. -

* 3.2-The-implementation-of the-toolboxy
Toreach-the za-of being further-develol the-toolbox-should-ba-actively nsed. - This-

can- only- ba- achieved- if the- toolbosx- 13- knowm. - One- pozmbility- would- be- orzanizing-

wor -with-practitioners -by-doins-more-ocutreach, -possibly -with-the ITU. -in-order-to-

715 ensure-further-development-and -in-the end-pozsibly-standardization. -

strensthening: the- collaboration- between- scisnce- and- socisty- (Minges - 2015%).- The-

720 evaluation-of the-three-pillars-— functionality, -usabality, -and-societal-dimension- —of -our-

toolbox-within-the Delphi-study mdicates the-same: thers 1z-3 nesd for-a-uided discossion-

societies- to- Increase- awareness. - which- the- toolbox- can- facilitata: by- zuidme - relavant-

stakeholdars -intheir reflection-from the-outset

725  Omnce-thetoolbox 15 known potential-areas-of mfluence mmst-be dentified. -To-thas -end . we-

lnked the-elements-of the toolbox to-

12




wheredbizasnld.pessr aressathe policy cvele-adapted -from £S5 chubart-and EKlem_ {2020}, -

as-well-as-tha-project-eycle-adaptad-from-the-fEuropean-Commission- (2004 -fzee Figurs-

730 103ese-starbncpoint

Setting the-azenda firstly 15-crucial in-the project-initiation: in-this-step-the-soal to-enhance-

safety-culture-1s manifested. -and-hence-the-poal to-use the-toolbox -1n-the process, -With-the-

second -stap, -the-formmlation-of-the -policy, -the-different-foc:-of the use-of - the-technology-

and -thus the-application-of the-differant pillars-of the toolhox-1s-chosen. -This then-leads-to-

T35 the-third-step, -the-decision. whers the-time-to-reflect-1z-spent.-In-the-two- final- steps. -the-

immplementation- and- the- evaluation- of the- technolosy- happens - once- again- with- the-

reflection pmdance-of the-toolbox. -All-thesa-steps-happen-cooparstively. co-productively -

and-teratively, -both-first-mile-to-last-pule -

L
T
* Fieuwre-10:-Application-of the toolbox-(black squares)-in-the-policy-cvcle-(adapted-From - Schubert-and- — - - - - - -
Klein - 2020 -(blue- arrows)-and-the- project- manspement-cycle- -from{Europesn-Commissian, -
2004 (blue-sguares) 1T
740 T
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Ta0

o 3.43-Limitations -and-next-stepsT
Orur-study-has-several -limitations that-counld -be-addressed-m-future-rezearch. -
Chur- explorative- literature- review- was- not- conductad- fully- systematically- but- rather-
tteratively, meaning thatthere wasa broad timeframe and limited sample chosen However, -
the-literature review was-zolely-needed to-1dentify-the categones forming the -bazis-of the-
toolbox-and to-grasp-the-state-of the-art-of thezs-technologies-m DER -and to-then -devealop-
the first-zolid-draft-ofthetoclbox. Further, through the expert-elicitahion (Delphs study), we-

armead-to-overcome-theza 1zmas - by-gatherme more knowladge-and reviewing these asults -

evelangSaldy

The-Delph:-study-15-2-proven- method-for- eliciting - consenzus-and-dizzent- among- axparts-
and 1dentifying potantial - achisvements-and -developments m-the-futora (Talkey-and Helmer, -
18463} -A-key-benefit-of the-method is-that-experts-around theworld-can-be-mvelved. -This-
was-not-fully-achisved -with-our-sample - We-involved -experts - from -different-nations, -but-
not-from-all continents-and mainly -from-the European - Union -and the Unitad-Statez, -so-the-
rasultz- may-have- a- Eurocantric-bias. - One- explanation- could-be- that- the- development: of-
theze-tachnelogies-1z-still-lagging-m-African-and-Latin-Amearican-countries-becanse thera-
are- other- priorities- for- DREE.- Additionally, - we- only- condueted: two- rounds, - smee- littla-
consensus-was found -for the-differant-statements. -Our-findings-indicate the-diversity-of the-
topie,- as- even- after- two- rounds- there- was- still- little: consenszus. - Howevar, - the- axperts™
answrers-show-some-tendsncies -of-opimons -and-neads -Thiz-outcome - can-be-explamed by

the -broadness-ofthe-topic-but-zlso-by the-sample-ziza-and the-parheipants-characteristics, -

14




which-ara-two-key limitations withm this-study. -The-sampla-was-faurly -diverse-m-terms -of-
765 the-specific rezsarch fields of seizmolesy,-despite-a-specifictargst-group beinz formulated-

for- recrurtment - This-does-not,-however, -delagitimize the-results - (Hm-end-Sandford, -2007), -

becanze-the-diversity-of-the group-can-reveal additional tendencies -It-seems-that, -in-order-

to- undarztand- the- impacts- of these- technologies, - rather: than- focuzing- on- 2- common-

defirution, caze-studies-are halpful to understand the tmpact-of using these technologies for-
770 society.

The-Delph-study 1z-an-appropriate-tool to-explore tendenaias

topecbutaleapolicy-naeds -Inthe two-survey-rounds, thiz-was-achieved both-by-showing-
the-differances-m-the - understandmg - of Al for- seizmology-but-also-by - further- developing-
the- toolkox- and- finding- more- gniding- questions- to- alicit- tendencies- as- to- whether- a-
773 techmology actuzlly-enhance: DEF and-safety culture. Thezs policy needscould be fulfilled-
by-applving-a-standardized-tool-for tha-inchsion-of socistal - matters-or targeted -finding -of-
razearch-on-thoze mattars - Additionally, - furthar-resaarch- should- be-conducted - with - caze-
studiaz-on-the- other-technologies, - as-well-as-the- diffarent-pillars-of-the-toclbox, - 1.2_- the-
societal-dimension-and thensability. -To-thiz-and, -it-would-be-beneficial to-conduet-studias-
T80  that explore-both- the: acceptance- and- practical -utility- of- the- toolbox, -thersby - paining - a-
comprehenzive undsrstanding -of its-usabilitv. -Further, to-advance-the-toolbox, -1t -must-be-
achivaly uzad-and appliad-bo professionals-and thers must-be-continuons -evaluation -of how-

vilnerability-and-inclusrvensss-can be-addressed - in-a-technologically fast-evolving world. -

Lastly, the paper starts off with DRR and Safety Culture, and this is reflect in the first toolbox, but
by the end, only Safety Culture appears in the toolbox. This is not described in the paper. Why
was this choice made?

Thank you for highlighting this inconsistency. In the literature review and the Delphi-Survey
process, we realized that those two terms go hand in hand and, thus, it makes more sense
to focus on the concept of safety culture, as it is an important part of all disaster risk
reducing efforts. Accordingly, we expanded our manuscript. We now elaborate in the
section State of the Art (see below) that established safety culture, taking into account
different contextual and cultural factors, facilitates disaster risk reduction. Hence, enhanced
safety culture leads to elaborated disaster risk reduction. Further, we added a respective
comment about our findings in 4.4.
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115

110

" 2. Stateof theArt]
w 2.1 -Safery-eulture-and DRRE -

Dhisaster- risk- reduction- describas- afforts - of preventing- new- and- reducing - asds- well- a=-
-isks—ss-erder-to-enforce resilience. (UWDEE. no-date). -Safety-

culbture- az- part- of- DEE. - conziders- contexiual- factors- and- dezcribes- “the- hehayvjors- and-

achons- of indraduals- mehisve- of decizion-rakers- both- public - and- private. - and- civil-

-that reflact- a-commitment -to-and -are-concemed -with -mmi -rizk. -imy

-and-

lozses- to-human- life- and- the- enviromment” - (harshall - 2020.-p.- 5).- Safety- culture- thus-

describes-societal-dynamics-that are mamfested and reproduced 1n-mdividuals’-actions -the-

asebensefandinadualwhen 1t comes to-safet-and thus-encompasses - how-people-deal with -

dizaster- and- dizazter- risk- and- whether- - by- safety- measures. - Conzaquentlhy, - 28

svstem - community - or- soclety, - which- 1s- exposed- to- any-risks- and- hazards- tees-reacts-
diffarenthy-d ing-on iz existing - safetv-coliure. - Therafore. -it-1s-crucial -to-understand -

If- local: safety- culiure: 13- neglactad . - the- implementation- of- DEE - measures - mav- not- ba-

suecassfinl T

395

]

. 4.4 Final-toolbox]

Aftaranalvamg the resultz of thesscond round, we-made two big chaneges. Firsthr, wechoze-

to-solehr rse-the-enhancemeant-of-s Feulture-and -pot-zafety-culture-wiathin-DER -and-

not- DER.- overall-and-set-DEE-avarall - The- rationale- bahmnd - this- was- that- only - 1f- the-

contextual- safety- culiure- 13- mproved, - disaster—risk-raduebonDRER - effort arebacome-

efeatreaffective. as realized within the literature reviews. arebeeomeafeotive Honee 4he-

(zea-2.1-Safetv- culivre-and-DER ). - Bac

choseto remove the metries-from the catepones. The teslanslebind dhae reason: pyas that-

the toolbox-should-be-directly applicable -and not require in-depth-studies foreach-category |
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I also think the paper would benefit from defining those two terms earlier on, and arguing why
they go together/apart.

Thank you for this comment. We agree that defining the two terms earlier in the manuscript
will increase the clarity of the concepts underlying the toolbox. We thus added the
definitions at the beginning of the State of the Art.

" 2.-State-of-the-Art]
» 2 I-Safetv-culture-and DRR-Y

105 Disaster-risk-reduction-describes-efforts-of preventing-new-and-reducing-and -manasing -

already -existing risks.-in-order-to-enforce resilience. (UNDERR. -no-date)-Safety -culture-as-

-of- DER.- considers- contextual- factors- and- describes- “the- iors-and- actions- of-

individuals - inclusive- of decision-makers- both-public-and- private. - and- civil-society-that-

reflect- a- commutment-to- and- are- concerned- with- mummmizing - nisk, - mmjury- and- losses - to-

110  human-life-and-the-environment™-(Marshall -2020_-p.-5).-Safetv -culture-describes-societal-

dynamics-that-are-manifested-and reproduced -in the-actions-of individuals-when-it-comes-

tosafety.-and thus-encompasses how people deal with-disasterand disaster risk-and whether-

thev-apply safety measures. A system_ community, or society, which 1s exposed to risks-and-

hazards-thus-reacts- differentlv-depending- on-its- existing - safety- culture. - Therefore_ - it-1s-

115  crucial tounderstand local-safety -culture to-enhance DRE. -and to-successfully implement-a-

technologv- for- DRE. - If- local - safetv- culture- 1s-neglected. - the - implementation- of DEER.-

measures-may not-be-successful

REVIEWER #2

The revised paper fits well to the profile of the Seismica journal. Its topic concerning societal
impact of digital technology (IoT, remote sensing, Al technologies) on Disaster Risk Reduction is
very timely and of current interest. The manuscript’s title is adequate to its content. In terms of
writing technique it represents high academic level. It is written in a clear language, has a proper
and clear structure. The article has well formulated research problem which as mentioned above
is timely and relevant to academia and may have practical implications for broader readership.
The aim of the authors is to draw attention to the societal aspects of the use of new technologies
in the DRR sector. The article is a result of the comprehensive and rigorous research, based on
the combined methodology - explorative literature review and DELPHI study. Such
methodological approach is appropriate to the goal set by the authors. The goal of the research
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is to build the toolbox which may be of use by the relevant stakeholders in order to raise societal
awareness about the application of digital technologies in the DRR.

Thank you for this precise and extensive summary of our study.

As much as the goal is relevant, it is not clear how authors envisage the promotion of use of the
proposed toolbox among stakeholders. Authors use the categoric language (ex. “ Further, to
advance the toolbox, it must be actively used and applied by professionals and there must be
continuous evaluation of how vulnerability and inclusiveness can be addressed in a
technologically fast-evolving world.” - side number 660), yet do not explain how they see it truly
integrated in requlatory processes and governance structures of relevant actors. It would be
interesting to reflect on the enforcement of proposed toolbox.

Thank you for this valuable comment. We agree that we missed to add the promotion
possibilities of the toolbox in our first draft of the manuscript. In order to reach the needed
promotion, we suggest firstly, to further promote the toolbox at conferences. The further
development of the toolbox using co-productive methods, such as workshops and active
promotion would be a second step. Through them, questions of the actual users could be
answered and the use of the toolbox can be trained. The other possibility is the analysis of
where in the project and policy cycle the use of the toolbox should be situated. As visualized
in Figure 10, the toolbox can be used in every step, as we have shown in the following
paragraph:
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* 5.2-The-implementation-of-the-toolbox
To-reach-the purpose-of ‘being-further -developed, the toolbox-should -be-actively used. This-

can- only- be- achieved- if- the- toolbox- 15- known_ - One- possibility- would- be- organizing-

workshops-with-practitioners,-by-doing-more-outreach, -possibly-with-the-ITU -in-order-to-

715  ensure-further-development-and-in-the-end -possibly standardization.

Further. existing researchindicates that-co-production-of knowledge 15 required to 1mprove-

strengthening- the- collaboration- between- science- and- society- (Minges.- 2019).- The-

720  evaluation-of-the-three-pillars-— functionality, -usability, -and-societal-dimension-—-of -our-

toolbox-within-the Delphi-study 1ndicates-the same: -there 1s-a-need -for-a-guided -discussion-

and reflection-on the-consequences-of-a-technology-1in-the-scientific -commumity -as-well-as-

societies- to- increase- awareness,- which- the- toolbox- can- facilitate- by- suiding- relevant-

stakeholders-in-their-reflection-from the-outset. 4

725 Once-thetoolbox-1s-known, potential-areas-ofinfluence - must-be 1dentified. To-this-end. we-

linked the elemenis-of the toolbox 1o -Afierthetoolbexis known reflection-ofthe-potential-
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where-this-ceuld-securwe-use-the policy cycle-adapted from {Schubert-and -Klein--(2020),-

as-well-as-the-project -cycle-adapted-from-the -(European-Commission:-(2004); -{see-Figure-

730 10 )as-a-starhas-pomnt

Setting-the-agenda-firstly 1s-crucial in -the-project-imtiation: 1n-this-step-the-coal to-enhance-

safety-culture-1s - manifested. -and -hence the -coal to-use the toolbox-1n-the-process. - With-the-

second-step.-the-formulation-of-the-policy, -the-different-foci-of the-use-of-the-technology-

and-thus-the -application-of the-different -pillars-of the-toolbox-1s-chosen. ‘This-then-leads-to-

735  the-third-step. -the-decision.-where-the -time-to-reflect-1s-spent.-In-the -two- final-steps, -the-

implementation- and- the- evaluation- of- the- technology- happens.- once- again- with- the-

reflection-suidance-of-the-toolbox. -All-these-steps-happen-cooperatively, -co-productivelv. -

and-iteratively, -both-first-mile-to-last-mile. -

CLOSURE

1

" Figure-10:-Application-of the toolbox-(black-squares)-in-the-policy -cycle-(adapted-from (S chubert-and--—- - -- - -
Klein -2020)-(blue-arrows)-and-the-project- manasement-cycle- (adapted- from (European- Commission, -
2004):(blue squares) T

740 F

Overall the article represents high academic value and quality, hence I recommend it for
publication.

Thank you. We agree that the manuscript is a relevant piece for the scientific community to
foster the active reflection on societal impacts of (emerging) technologies.
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Round 2:

Reviewer 1:

Reviewer Comments For author and editor:
The authors did a fantastic job of responding to the comments and the revised article is much improved :)

A small revision is necessary, though, as it seems that in section 2.3, the references to Connell et al. &
Gjgsaeter et al. are missing (suggest to add what is in italic):

Line 223 - "This is also confirmed by a review study on universal design, referring to designs that are
usable by everyone with a maximal benefit (Connet et al., 1997)."

Line 224 - "They (Gjgseeter et al., 2021) conclude that despite the efforts of making ICT emergency
technologies more accessible, there is still a gap to design those technologies for everyone, i.e. every
possible..."

(I assume this happened when switching between track changes & different versions, as | see the
references are in the reference list at the end - an easy fix!)

Reviewer 2:

Reviewer Comments For author and editor:

I have no further comments and recommend the article for publication.
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