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RENEWED ROLE OF EMERGING
PUBLIC SECTOR TECHNOLOGIES

e What types of emerging technologies (ETs) are used in the public
sector?

e In what types of crises are ETs used by the public sector?



A SYSTEMATIC LITERATURE REVIEW
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WORD SELECTION: EMERGING TECHNOLOGIES

Comparison of the 3 lists of ETs

Selected the fields (and relative technologies)
specified in at least 2 out of 3 cases

Emerging

Comparison of results with the ETs
identified by Sinan Kiufeoglu

Technologies

Value Creation for Sustainable Development

Final result: 45 ETs
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WORD SELECTION: PUBLIC SECTOR AND TERRITORY
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SEARCH FOR STUDIES...

(TI=("emerg* tech*” OR “3D print*” OR 5g OR “advanced material*” OR “advanced ceramic*” OR “bioengineer* material*” OR
“nanocomposite material*” OR semiconductor* OR metamaterial* OR “nanocarbon material*” OR “machine learning” OR “deep
learning” OR “artificial intelligence” OR Al OR “neural network*” OR “reinforce* learning” OR “autonomous vehicle*” OR “big
data” OR biometric* OR bioplastic* OR biomanufactur* OR biotech* OR “synthetic biology” OR bioinformatic* OR “gene
therap*” OR “regenerative medicine” OR “mRNA vaccine*” OR blockchain* OR “carbon capture and storage” OR CCS OR
“lithium-ion batter*” OR “cloud computing” OR cybersecurity OR “data hubs” OR “digital twins” OR drone* OR “edge
computing” OR “energy storage” OR “flexible electronic*” OR “healthcare analytics” OR hydrogen OR “internet of things” OR loT
OR “natural language process” OR “quantum computing” OR robotic*OR “spatial computing” OR “augmented realit*” OR “virtual
realit*”)) AND TI=(Crisis OR Crises OR Management OR Risk* OR Response* OR Resilien* OR Preparedness OR Threat* OR
Disaster* OR Recover* OR Emergency OR emergencies OR Prevent* OR Vulnerab* OR Hazard* OR Monitor* OR Mitigat* OR
Detect* OR predict*)) AND TI=("public management" OR "public sector*" OR "public organization*" OR "public administration"
OR leader* OR polic* OR govern* OR politic* OR "decision mak*" OR institution* OR authorit* OR agenc*)) OR AK=("emerg*
tech*” OR ...)) AND AK=(Crisis OR Crises OR...)) AND AK=("public management" OR...)) AND AB=("emerg* tech*” OR...)) AND AB=
(Crisis OR Crises OR...)) AND AB=("public management" OR "public sector*" OR "public organization*" OR "public
administration" OR leader* OR polic* OR govern* OR politic* OR "decision mak*" OR institution* OR authorit* OR agenc¥*)) AND
AB=(territor* OR municipal* OR local* OR country OR countries OR county OR counties OR provinc* OR region* OR state OR
nation* OR feder* OR district*)) AND LA=(English)) AND PY=(2008-2024)

"Search all papers that have ETs associated with Crisis Management and Public Sector BOTH in
the abstract AND in Author Keywords or Title AND that are associated ONLY in the abstract
with territoriality terms" (only English texts in the last 15 years).



A STRING FOCUSED ON NATURAL RESOURCES AND ENVIRONMENTAL CRISES
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bioinformatic* OR “gene therap*” OR “regenerative medicine” OR “mRNA vaccine*” OR blockchain* OR “carbon capture
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OR drone* OR “edge computing” OR “energy storage” OR “flexible electronic*” OR “healthcare analytics” OR hydrogen
OR “internet of things” OR IoT OR “natural language process” OR “quantum computing” OR robotic* OR “spatial
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Prevent* OR Vulnerab* OR Hazard* OR Monitor* OR Mitigat* OR Detect* OR predict*)) AND TI=("public management" OR
"public sector*" OR "public organization*" OR "public administration" OR leader* OR polic* OR govern* OR politic* OR
"decision mak*" OR institution* OR authorit* OR agenc*)) OR AK=("emerg* tech*” OR... )) AND AK=(Crisis OR...)) AND AK=
("public management” OR...)) AND AB=("emerg* tech*” OR...)) AND AB=(Crisis OR...)) AND AB=("public management"
OR...)) AND AB=(territor* OR municipal* OR local* OR country OR countries OR county OR counties OR provinc* OR
region* OR state OR nation* OR feder* OR district*)) AND AB=("natural resource*" OR soil* OR land* OR agricultur®* OR
water OR air OR forest*) AND LA=(English)) AND PY=(2008-2024)

N =57 (WoS 52 and DGRL 5)
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SOME EXAMPLES OF THE RESULTS:

ENVIRONMENTAL STRING

Automated environmental compliance monitoring of rivers with loT and
open government data

By

Source

Abstract

Keywords

Miasayedava, L (Miasayedava, Lizaveta) (1 ; McBride, K (McBride, Keegan) 2] ; Tuhtan, JA (Tuhtan, Jeffrey Andrew) (3]

View Web of Science ResearcheriD and ORCID  (provided by Clarivate)

JOURMNAL OF ENVIRONMENTAL MANAGEMENT

Volume: 303
DOI: 10.1016/).jenvman.2021.114283

Environmental monitoring of rivers is a cornerstone of the European Union's Water Framework Directive. It requires the estimation
and reporting of environmental flows in rivers whose characteristics vary widely across the EU member states. This variability has
resulted in a fragmentation of estimation and reporting methods for environmental flows and is exhibited by the myriad of
regulatory guidelines and estimation procedures. To standardise and systematically evaluate environmental flows at the pan-
European scale, we propose to formalise the estimation procedures through automation by reusing existing river monitoring
resources. In this work, we explore how sensor-generated hydrological open government data can be repurposed to automate the
estimation and monitoring of river environmental flows. In contrast to existing environmental flows estimation methods, we
propose a scalable loT-based architecture and implement its cloud-layer web service. The major contribution of this work is the
demonstration of an automated environmental flows system based on open river monitoring data routinely collected by national
authorities. Moreover, the proposed system adds value to existing environmental monitoring data, reduces development and
operational costs, facilitates streamlining of environmental compliance and allows for any authority with similar data to reuse or
scale it with new data and methods. We critically discuss the opportunities and challenges associated with open government data,
including its quality. Finally, we demonstrate the proposed system using the Estonian national river monitoring network and define

further research directions.

Author Keywords: Environmental compliance maonitoring; Environmental flows; Internet of things; Open government data
Keywords Plus: COLLABORATIVE INTERMET; SMART CITIES; DATA FUSION; THINGS; FRAMEWORK; FLOWS; SERVICES; DESIGN

Comparative analysis of machine learning and multi-
criteria decision making techniques for landslide
susceptibility mapping of Muzaffarabad district

By

Source

Abstract

Keywords

Khalil, U (Khalil, Umer) (1] ; Imtiaz, | (Imtiaz, Iqra) [2] ; Aslam, B (Aslam, Bilal) [3] ; Ullah, I (Ullah, Israr)
(4] Tariq, A (Tarig, Aqil) () > (6] ; Qin, 5J (Qin, Shujing) [7]

View Web of Science ResearcherlD and ORCID  (provided by Clarivate)

FRONTIERS IN ENVIRONMENTAL SCIENCE

Volume: 10
DOI: 10.3389/fenvs.2022.1028373

Landslides are natural disasters deliberated as the most destructive among the others considered. Using the Muzaffarabad as a
case study, this work compares the performance of three conventional Machine Learning (ML) techniques, namely Logistic
Regression (LGR), Linear Regression (LR), Support Vector Machine (SYM), and two Multi-Criteria Decision Making (MCDM)
techniques, namely Analytical Hierarchy Process (AHP) and Technique for Order of Preference by Similarity to Ideal Solution
(TOPSIS) for the susceptibility mapping of landslides. Most of these techniques have been used in the region of Nerthern Pakistan
before for the same purpose. However, this study for landslide susceptibility assessment compares the performance of various
techniques and provides additional insights into the factors used by adopting multicollinearity analysis. Landslide-inducing factors
considered in this research are lithclogy, slope, flow direction, fault lines, aspect, elevation, curvature, earthquakes, plan
curvature, precipitation, profile curvature, Mormalized Difference Water Index (NDWI1}, Normalized Difference Vegetation Index
(MDVI), roads, and waterways. Results show that SVM performs better than LGR and LR among ML models. On the other hand, the
performance of AHP was better than TOPSIS. All the models rank slope, precipitation, elevation, lithology, NDWI, and flow direction
as the top three most imperative landslide-inducing factors. Results show 80% accuracy in Landslide Susceptibility Maps (LSMs)
from ML techniques. The accuracy of the produced map from the AHP model is 80%, but for TOPSIS, it is less (78%). In disaster
planning, the produced LSMs can significantly help the decision-makers, town planners, and local management take necessary
measures to decrease the loss of life and assets.

Author Keywords: disaster planning; landslide susceptibility maps; machine learning techniques; multi-criteria decision making
technigues; weight determining method

Keywords Plus: ANALYTICAL HIERARCHY PROCESS; LOGISTIC-REGRESSION MODELS; SUPPORT VECTOR MACHIME; ARTIFICIAL
NEURAL-METWORK; FREQUENCY RATIO; KASHMIR EARTHQUAKE; PROCESS AHP; SPATIAL PREDICTION; CERTAINTY FACTOR;
MATURAL SLOPES
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Governance, technology and citizen behavior in pandemic: Lessons
from COVID-19 in East Asia

By

Source

Document Type

Abstract

Keywords

SOME EXAMPLES OF THE RESULTS:

GENERAL STRING

) By
Shaw, R (Shaw, Rajib) 1] s Kim, YK (Kim, Yong-kyun) ; Hua, JL (Hua, Jinling)
View Web of Science ResearcherlD and ORCID  (provided by Clarivate)
Source

PROGRESS IN DISASTER SCIENCE
Volume: 6
DOl: 10.1016/j.pdisas.2020.100030
Article Abstract
Corona Virus (CODID-19) was first reported in Wuhan in December 2019, then spread in different parts of China, and gradually
became a global pandemic in March 2020. While the death toll is still increasing, the epicenter of casualty has shifted from Asia to
Europe, and that of the affected people has shifted to USA. This paper analyzes the responses in East Asian countries, in China,
Japan and South Korea, and provides some commenalities and lessons. While countries have different governance mechanism, it
was found that a few governance decisions in respective countries made a difference, along with strong community solidarity and
community behavior. Extensive use of emerging technologies is made along with medical/health care treatment to make the
response more effective and reduce the risk of the spread of the disease. Although the pandemic was a global one, its responses
were local, depending on the local governance, socio-economic and cultural context. (C) 2020 The Authors. Published by Elsevier
Ltd.

Keywords

Author Keywords: COVID-18 pandemic; Governance response; Emerging technology; Citizen behavior; East Asia

The political economy of carbon capture and storage: An analysis of two
demonstration projects

Kern, F (Kern, Florian}I; ; Gaede, J (Gaede, Jar'nc's.*-'d ; Meadowcroft, J (Meadowcroft, James) <) ; Watson, J (Watson, Jim) 1l

View Web of Science ResearcherID and ORCID  (provided by Clarivate)

TECHNOLOGICAL FORECASTING AND SOCIAL CHANGE

Volume: 102 Page: 250-260
DOI: 10.1016/j.techfore.2015.09.010

Carbon Capture and Storage (CCS) technology is considered key to mitigating climate change by international institutions and
governments around the world. The technology is considered advantageous because it may enable the continued utilization of
fossil fuels while curbing carbon emissions. However, development of the technology remains slow on the ground. It is generally
argued that large-scale, integrated demonstration projects are needed as a next step toward commercialization. Despite
government support in several countries, few projects exist so far worldwide. This paper asks why it is so difficult to get
demonstration projects off the ground. The argument is that it is not only project-specific factors that determine the feasibility of
demonstration, but given the need for government support, a variety of political economy factors influence decision-making
processes by policy makers and companies. The paper introduces an analytical framework developed on the basis of the political
economy literature that considers six sets of factors that influence outcomes. It discusses two specific projects, Longannet in the
UK and Quest in Canada, and explains why one failed and the other one is under construction. The analysis shows that although
climate change has been a more important policy concern in the UK compared to Canada, the specific political economy situation

of fossil fuel rich provinces like Alberta has led to the Quest project going forward. (C) 2015 Elsevier Inc. All rights reserved.

Author Keywords: Carbon capture and storage; Technology demonstration projects; Political economy; UK; Canada; climate
change mitigation
Keywords Plus: CO2 CAPTURE; TECHMOLOGICAL TRANSITIONS; CCS; POLICY:; UK; LESSONS
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ldentification of ETs (Yes/No)

Critical situation described (Yes/No)

Presence of Public Sector/Public Actors (Yes/No)
Territorial level indicated: municipal; provincial; regional,
county; state, federal, national, other (specity)



AFTER THAT...

Qualitative assessment of the papers

e The remaining eligible abstracts >  codebook

e | abels to categorise elements within the dataset (papers)

e The papers are analysed to identify
1) which ETs are used by the public sector; 2) in what types of crises;
3) the geographic region taken into consideration; 4) the territorial level of

public management; 5) the relation with the policy area, 6) the methodology
used, etc.
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