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SUMMARY

The project “Strengthening Climate Adaptation Capacities in the South Caucasus: Enhancing Regional
Cooperative Action for the Benefit of the Caucasus Mountain Region” (SCAC) aims at reducing the vulnerability
of populations to climate-induced natural hazards and strengthening regional cooperation on climate change
adaptation (CCA) and sustainable mountain development. One of the project’s expected outputs is to increase
learning and teaching capacities in higher education institutions (HEIs) in the domain of disaster risk
management (DRM) in Armenia, Azerbaijan and Georgia.

In order to do so, a preliminary and necessary step is to learn lessons from experiences in other countries:
SCAC Activity 1.1.1.1. provides a comparative analysis of international practices, i.e. a higher education
initiative focused on DRM and/or CCA.

The research design of the comparative analysis included a systematic review of higher education (HE)
practices, conducted by triangulating different databases and data collection methods. We analysed master’s
programmes, stand-alone training courses, postgraduate diploma/certificates, open online courses, webinars
and transnational academic programmes. After a literature search (scientific papers, reports, grey literature),
the systematic review consisted of three main stages: i) identification of practices (n=493), ii) screening/review
of practices (n=41), and iii) in-depth analysis of the organizational, structural and pedagogical features of
selected practices (n=8). We collected the data for the review primarily online (websites of the selected
practices, flyers, media reports and, when available, grey literature and publications) and selected the practices
for the screening and in-depth analysis on the basis of the following criteria: practice type; relevance assessed
on the basis of the open questions of the project inception phase; author’s knowledge of innovative features
that correspond to the needs identified during the inception phase; geographical and hazard distribution; and
data availability.

Finally we evaluated the practice’s transfer potential for the South Caucasus including the inputs from three
national experts — i.e. researchers, university professors or public officials — in DRM higher education in the
countries under study, namely Armenia, Azerbaijan and Georgia.

The literature review reveals that little research has been conducted so far to compare DRM higher education
practices. One of the main reason is the difficulty of building a coherent academic field from the welter of
disciplines that contribute to the study of disaster and climate risk, including e.g. geography, engineering,
geophysics, hydraulics and atmospheric sciences. Only recently and, in parallel with an increasing demand
for DRM and CCA professionals, the higher education enterprise has embraced all these disciplines as a
credible scholarship domain. This is also reflected by the fact that — to our knowledge — the first review of
disaster/climate risk higher education practices has only appeared in 2009. Since then, the few other studies
that have been published generally show a rising trend of postgraduate disaster-risk-related education,
especially in countries exposed to recurrent natural or other threats. These studies reveal that existing models
for DRM/CCA higher education practices have a clear disciplinary track (core knowledge in e.g. engineering
or physical geography) coupled with a broad interdisciplinary perspective. This means for example that a
student following a track focused on natural sciences needs to know the fundamentals of social sciences
applied to disaster research; and vice versa. Cross-cutting teaching and co-learning — at the interface between
science and practice — are also two core emerging features, together with the promotion of lifelong learning
and distance education. The studies also report an increasing demand for training in the fields of disaster
organizational management, of the juridical aspects connected with disaster risk reduction (DRR)/CCA
administrative responsibilities, and of the economic assessment of the costs of prevention and crisis
management.

Yet, past research also identified a number of barriers to provide robust disaster risk (DR) HE curricula,
including the fragmentation of the DRM education offer in different departments and programmes; the limited
availability of guidelines about standard requirements; the lack of DRM professional training for instructors, for
example concerning interdisciplinary research methods and tools or technological/methodological advances;
the partial and often short-term national and international funding available for establishing new academic
programmes. Rigid university regulations and language barriers — most of the disaster related literature is in
English — are also a problem.

The systematic review conducted for this study identified a total of about 500 higher education practices. These
are either practices registered on the United Nations Office for Disaster Risk Reduction (UNDRR) knowledge



platform or available online (the search was conducted through master's search programmes or university
websites). Interestingly for this study, the sample of practices does not include any master's programme in
Armenia, Azerbaijan or Georgia. Yet, the identified practices cannot be considered as a global mapping.
Indeed the study limitations are numerous, e.g. a selection bias related to the availability of online information
in English.

A quantitative analysis of the practices available online on the UNDRR knowledge platform (n=375) reveals
that the key topics addressed are, in decreasing order of frequency: DR and emergency management, risk
identification and assessment, environment and ecosystems, health and health facilities/disaster medicine,
climate change, governance, recovery, and many more. In terms of hazards, the majority of practices focus
on earthquakes, followed by floods, wild fires, epidemic and pandemic, landslides, cyclones, tsunami,
volcanoes, technical disasters, droughts, tornadoes, nuclear risks, storm surges and avalanches. The vast
majority of practices is organized by academic institutions, followed by UN/international organisations, non-
governmental organizations (NGOs) and others.

The subsequent screening (n=41) and in-depth analysis (n=8) of the organizational, structural and pedagogical
features of the practices illustrate the following trends:

u New/emerging topics in order to provide up-to-date DR HE include: environment-disaster-development
links, synergies between CCA and DRR, use of big data for DRR, cascade and conjoint effects/multi-
risk approaches, risk perception, communication and governance.

] A divide emerges quite clearly between practices/programmes with a strong fieldwork orientation vs.
programmes that privilege internships, even if the two are not always mutually exclusive. Time for
internships and fieldwork can vary considerably (from 184 hrs to several months) especially considering
that fieldwork is often the backbone of the master’s thesis/dissertation.

| The key ingredients of pedagogical innovation are strengthening capabilities in critical and creative
thinking, research-led teaching and strong engagement of practitioners, multi-/inter- and trans-
disciplinary approaches in teaching and research. Yet, it has proven difficult to find formal evaluations
of pedagogical innovation, e.g. focusing on how inter- and transdisciplinary approaches contributed to
enhancing students skills and capabilities in the DRR/CCA sector.

u Faculty networks are critical for the success of a master’'s programme and DRM educational practices.
Academic institutions with disaster-focused research centres usually provide a wide array of options for
students. Evidence from several countries proves that these centres are often key drivers of national
policies and law reform processes, thus extending their influence far beyond teaching and research.

Cross-country and transnational practices are also of key relevance for this project. The screening allowed to
identify weak network, polycentric, and monocentric transnational governance models. This typology follows
an ideal continuum from weak to strong engagement of the leading organisation. This means, for example that
in the monocentric model, all students conduct the semesters in one institution but they have to follow at least
one course or carry out dissertation research in two of the other partner institutions. By contrast, in the weak
network model, weak ties are established between universities working on DRR.

The national experts’ evaluation of the transfer potential for South Caucasus revealed the strengths and
weaknesses of the analysed practices from the perspective of the different national higher education contexts,
as well as the opportunities and threats to transferring practices to Armenia, Azerbaijan and Georgia. The
national experts identified six practices expected to have a high transfer potential: the Professional Certificate
in Disaster Risk Reduction and Climate Change Adaptation (Institute for Parliamentary studies, United
Kingdom); the master's programmes at the Institute for Risk and Disaster Reduction (University College
London, United Kingdom); the CERG-C Specialization certificate for the assessment and management of
geological and climate related risk (University of Geneva, Switzerland); the Master’s Program in Disaster Risk
Management and Climate Change Adaptation (Lund University, Sweden); the Master of Civil Engineering for
Risk Mitigation (Politecnico di Milano, Italy), and the Erasmus+ Master in earthquake engineering and/or
engineering seismology.

The national experts identified some barriers to improve higher education, which can be summarized as
follows:

u Necessity of external funding to kick-start a new DRR practice/programme/regional initiative: since
tuition fees in South Caucasus countries are very low, the number of interested students to be expected
will most likely not generate enough funding to cover fieldwork and research expenses. The clear



identification of international projects, grants or other types of additional funding will be critical for the
development of DRR education capacities.

u Faculty networks, collaboration and enhanced transdisciplinary dialogue: bringing together instructors
from different schools and/or institutes in the same HEIs or across universities as well as engaging with
practitioners are considered among major challenges by all national experts.

] Institutional resistance to change is considered a major barrier. Necessary changes concern the HEI
staff mindsets, expectations, methodological and teaching concepts, purpose of the education.

Lack of professional literature in native languages, limited availability of education standard requirements, lack
of easily adaptable training course modules for teachers and trainers, rigid regulations — particularly in the
educational institutions — are also identified as problematic issues.

National experts also identified the following catalysts and actions to be undertaken to improve DRR higher
education in their countries:

] Training and resources: Short-term intensive teaching and training courses for HEI staff, opportunities
for students to visit foreign universities for at least one semester, investments in distance learning as
well update and upgrade libraries with modern textbooks, publications and facilitated access to
electronic libraries, enhanced cooperation and collaboration with EU and US higher rank universities,
participation in international projects and exchange programmes, engagement with practitioners and
civil society.

] Tailoring higher education offer to different groups: the analysed practices fit the needs of different target
groups. Future managers of government agencies could prefer intensive/standalone courses, while
young practitioners may prefer distance learning. All national experts seem to agree that it is critical to
provide guidance on how to use already available online DRR courses and other information.

The private sector is also considered a powerful catalyst to drive transformation in DRR HEIls, especially
considering the increasing need of professionals in the field.

In light of these barriers and catalysts, transnational academic and learning networks such as AUEDM (Asian
University Network of Environment and Disaster Management) and PERIPERI U (Partners enhancing
resilience for people exposed to risks) can represent a good model to foster partnerships between universities
in the South Caucasus. For example the PERIPERI U partners conceptualized together not only academic
programmes but also short courses that reached thousands of practitioners in different African countries. Yet,
the question of long-term sustainability of these voluntary and non-binding initiatives still remains open.

In conclusion, the analysis shows the critical role of HEIls in advancing DRM knowledge and practice and in
generating a well-educated and risk aware population. These aspects are a necessary and urgent prerequisite
not only for improving DRM/CCA higher education but also for building a resilient society, in the South
Caucasus and beyond.



1. BACKGROUND

1.1 PROJECT AND ACTIVITY DESCRIPTION

In December 2018, the Caucasus Network for Sustainable Development of Mountain Regions (Sustainable
Caucasus) and Swiss Agency for Development and Cooperation (SDC) signed an agreement, which marked
the start of the implementation phase for the project Strengthening Climate Adaptive Capacities in the South
Caucasus (SCAC).

The proposed project follows from the outcomes focused on education, networking, and knowledge generation
and builds on regional scientific cooperation developed and implemented since 2013 under the umbrella of
the Scientific Network for the Caucasus Mountain Region (SNC-mt), which brings together scientific institutions
from all six Caucasus countries. With support from the SDC and international partners, notably the University
of Geneva and UN Environment, as well as technical and coordination services provided by Sustainable
Caucasus, SNC-mt has sought to foster regional dialogue in a challenging geopolitical climate and to mobilize
scientific knowledge in support of sustainable mountain development (SMD).

The overall goal of the SCAC project is reducing the vulnerability of populations to climate-induced natural
hazards and strengthening regional cooperation on climate adaptation and sustainable mountain development.
The project has three declared outputs:

| Increased learning and teaching capacities in the region’s higher education institutions (HEI) in the DRR
domain.
| Improved global, regional and national knowledge exchange and multi-stakeholder dialogue on climate

adaptation and SMD.

] Enhanced processes and tools for Caucasus data, information, and knowledge collection, analysis, and
dissemination.

Through its focus on regionalised data, information, and knowledge creation at the science-policy interface,
SNC-mt is uniquely positioned to help ensure that future natural hazards are capably anticipated and mapped
and that competences for disaster risk management (DRM) are developed in higher education. To these ends,
the project involves, among others, the following activity:

1.1.1.Analysis of international practices in DRM higher education

In response to the growing demand for DRM professionals and scientists, the international educational and
training offer has greatly expanded; a corresponding call is included in the Sendai Framework for Disaster Risk
Reduction 2015-2030. Dedicated master’s programmes have emerged during the last ten years, especially in
Western Europe and the United States. Prominent examples include the Master's Programme in Disaster Risk
Management and Climate Change Adaptation (Lund University, Sweden), the Master of Science (MSc) in
Disaster Management and Sustainable Development (University of Northumbria, UK), the Master of Science
(MSc) in Climate Change and Risk Management (University of Exeter, UK), the MS Management Global des
Risques (Ecole Nationale Supérieure d’Arts et Métiers, France); even more programmes have started to
include a DRM-related specialisation, for instance the geological risk specialization of the Master’'s Programme
on Earth Sciences (University of Geneva, Switzerland). Previous DRM education projects and overviews have
mainly focused on primary and secondary education with a focus on disaster preparedness in schools; no
recent study has synthesized best practices in tertiary education with a focus on training DRM professionals
and scientists. The present report seeks to address this gap, placing special emphasis on: structural
characteristics (institutional anchoring, size, cost, etc.), pedagogical features (candidate eligibility, learning
outcomes, inter- and transdisciplinarity, field work, practical training), and transfer & adaptation potential for
the South Caucasus. At the same time, the analysis will be a standalone product of use for similar purposes
in other regions.

10



1.2 SUMMARY OF THE INCEPTION PHASE RESULTS

The analysis of international practices in DRM education is based on the results of a study conducted in the
project inception phase, which lasted from February to July 2018. The study aimed at providing an overview
of higher education in Natural Hazard and Risk Assessment (NHRA) in Armenia, Azerbaijan and Georgia and
at evaluating university teaching, knowledge, research, technical, administrative and economic capacities and
educational governance for NHRA. Educational governance was also a key component of the evaluation (see
Fig. 1.1.). The results identify some gaps and needs in NHRA teaching and research that contributed to define
the scope of the analysis of international practices in DRM higher education.

Fig. 1.1. NHRA higher education evaluation framework

NATURAL HAZARD AND RISK ASSESSMENT

The capacities have been defined as follows:

u Knowledge capacities: the set of NHRA information, skills, abilities, qualifications that students acquire
at the HEI.

u Teaching capacities: the didactic offer aimed at transferring NHRA knowledge, skills and abilities to
students or professionals (continuous education) at the HEI.

] Administrative capacities: the set of administrative and human resources available to conduct NHRA
teaching and research activities at your HEI.

u Research capacities: the set of activities conducted to foster innovation in NHRA research at the HEI.

] Technical capacities: the set of NHRA technologies available to conduct teaching and research activities
at the HEI.

] Economic capacities: the funding available to conduct NHRA teaching and research activities at the
HEI.

u Educational governance: the set of principles (e.g. autonomy, transparency, stability) implemented at
your HEI to conduct NHRA teaching and research activities.

We asked most of the evaluations on a 1 (minimum) to 5 (maximum) Likert scale. Depending on the question
formulation the scale could measure, for example, level of agreement or degree of availability. An overall
evaluation and a needs assessment was included for all capacities. It is important to emphasize that these
evaluations, even if asked on an ordinal scale, are primarily a qualitative tool. For this reason, we will provide
figures with mean values but comment the results as qualitative indications of trends. We also provided
information about NHRA topics and methodologies, technologies, etc. (evaluation grids provided in Scolobig
and Balsiger, 2018).

The inception phase was conducted in eight HEIs: three Universities in Armenia (Yerevan State University,
Crisis Management State Academy and Armenian State Pedagogical University), three in Azerbaijan
(Azerbaijan University, Khazar University and Azerbaijan State Oil and Industry University) and two in Georgia
(llia State University and Thbilisi State University) (Scolobig and Balsiger, 2018). National experts provided the
evaluation by interviewing university professors, administrative officers and staff. They also conducted a desk
study by collecting information on university websites and by consulting the available grey literature.
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The results of the needs and capacity assessment conducted in the inception phase reveal that administrative,
teaching and knowledge capacities receive higher scores than all other capacities (Fig. 1.2.). Technical,
economic and research capacities receive relatively low scores. When asked to evaluate the needs for each
capacity, new NHRA research, enhanced economic resources and new teaching tools/methods emerge as
key priorities.

Fig. 1.2. Evaluation (mean values on a 1-5 Likert scale) of needs and capacities
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Here below we report the key implications and some questions left open from the study conducted in the
project inception phase. This is meant to set the stage for the analysis of the practices in DRM higher education
and the overall SCAC project:

Research capacities

Key implications: NHRA research capacities receive the lowest assessment of all capacities. In parallel there
is a high need for new NHRA research. Respondents felt that future research should be conducted on the
following topics: full understanding of regional risk (in Armenia), disaster risk management and assessment;
chemical, fire safety and risk management; geographic information systems (GIS), risk assessment and
related data analysis; and forest fires, remote sensing, landslide modelling, marine disasters, abrasion.
Universities participate more in national or regional than international research programmes. Open questions
for this study:

] What is the relationship between research and teaching in the practices under study?

] What are the key topics addressed in the practices and what are the new/emerging topics in DRM higher
education?

Teaching capacities

Key implications: The overall assessment of teaching capacities is medium/high. Online NHRA courses are
rarely provided (the exception is the Azerbaijan State Oil and Industry University). Also cooperation with other
HEIs in NHRA teaching is limited. Teaching capacities need to be improved with respect to: i) modelling
courses (including modelling based on remote sensing data); ii) acquisition of new software programs; iii)
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Improvement of geohazards knowledge; iv) improvement of knowledge on land degradation, desertification,
development of landslides in Armenia and measures to combat it/seismic risk and way to combat
it/hydrometeorological disasters; v) exposure of teachers to other/international experiences and teaching
practices. The need for online courses, remote and distance teaching methods is emphasized by several
respondents. Open questions for this study:

[ | What DRM higher education practices are available online?
[ | What are some international good practice examples?

u What are good international/transnational networking/cooperation examples in higher education for
DRR? What options/models are available?

Economic capacities

Key implications: Economic capacities are assessed quite low and, at the same time, in high need. Results
also reveal that there are definitely more economic resources available for teaching than research. Most of the
funding for teaching goes into salaries (usually up to 90%), with very limited resources dedicated to research
or other activities e.g. fieldwork (from 10-30%). Finally it is important to emphasize that there is a very high
non-response rate/missing responses for this set of capacities. The reasons were not investigated. Open
questions for this study:

u How are economic resources made available? Are co-funding mechanisms set in place?
] Which are the key organisations/institutions financing the practices under study?

Knowledge capacities

Key implications: the overall assessment of these capacities is generally high. Results concerning data
availability show several differences between countries. Therefore there is a need to collect data to support
NHRA and/or make them freely available, especially in Armenia and Azerbaijan.

At the selected HElIs, students have the opportunity to develop their competences to work more in the public
than in the private sector. This reveals a gap in the educational offer because NHRA practitioners in the private
sector, especially in insurances and NGOs, have an increasingly requested professional profile. Thus, it is
important to pinpoint the specific DRM competences, skills etc. needed in the private sector and identify which
type of courses support the development of these competences and skills.

New NHRA knowledge is also a need. An open question asked about the key topics to be addressed which
have been subsequently classified as follows:

Advanced NHRA methodologies
Advanced GIS knowledge

Latest remote sensing technologies
Digital modelling

Multi-hazard risk assessment

Community based disaster risk management training

Concerning the type of hazards, there is especially a perceived need to develop courses about earthquakes,
landslides, rockfall, sufosia, floods, forest fires, and multi-risk/cascade effects. Land degradation and
desertification are also mentioned as relevant aspects to address, especially in Armenia. In order to develop
this highly specialized knowledge it is critical to identify: i) who can actually train the researchers and
professors, for example in advanced methodologies; ii) what economic resources are needed to provide the
technical/technological basic support to teach these new methodologies (e.g. for modelling, GIS). Open
questions for this study:

] What are the key features of the international practices under study? What are the topics/modules and
courses, schedule, number of credits etc.?

13



[ ] What specific competences are needed to become a NHRA practitioner/professional in the private
sector? What courses are offered in other practices?

Technical capacities

Key implications: The overall assessment of technical capacities is medium-low. The quality and efficiency of
existing technologies does not receive a very positive assessed, while new technologies seem to be
developed. There is certainly a perceived need to develop technical capacities, including:

Improvement of GPS technologies

More capacity to develop the base GIS layer (*)

Land use and land cover generation using machine learning

Development of advanced 3D modelling, digital modelling, geological modelling (*)
Software package as Pix4D and MIKe and other licensed softwares (*)

Laboratory testing technologies (*)

Disaster risk reduction laboratory
(The * signals the technologies/capacities mentioned by multiple HEIs)

There is also a need to conduct more fieldwork and to involve students in case-study oriented work. Open
questions for this study:

] What type of technical capacities are considered to be crucial for innovative DRR practices?

] What is a good balance between fieldwork, group work, case study oriented work and internships in the
practices under study?

Governance capacities

Key implications: The overall assessment of educational governance is medium/high and there is a perceived
need to improve it. Most HEIs have a mandate to develop the NHRA sector.

Universities have a medium level of autonomy in the decisions to develop the NHRA sector, with the
government having limited influence on these decisions. There is a high degree of transparency in decisions
about the prioritisation of courses and curricula and the same is true for the stability of HEIs. Open questions
for this study:

] What are the key success factors of a DRM higher education practice governance?
] How are the practices institutionally anchored?

Administrative capacities

Key implications: Administrative capacities receive a medium/high overall assessment and there is no
perceived need to further develop this sector. The results also show that there is not (as instead expected) a
directly proportional relationship between numbers of NHRA courses, students and research/teaching staff.
This means, for example, that universities with more NHRA staff capacities do not necessarily offer more
courses. The reasons were not investigated. Open questions for this study:

] What is an ideal balance between research/teaching staff in the practices under study?

The open questions from the inception phase will be addressed not only in this report but also in some other
activities of the SCAC project.
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1.3 LITERATURE REVIEW

This section presents a review of the literature about DRM higher education which — together with the results
of the inception phase — provided inputs and background for the research design presented in Section 2.

Disaster education practice and research usually focus on the development of programmes or activities to be
conducted in schools or communities. Thus the usual target groups are pupils or adults. Little attention has
been dedicated so far to higher education (exceptions are Amaratunga et al., 2018; Haigh et al., 2014;
Holloway, 2009; Holloway et al., 2019; Perdikou et al., 2016; Shaw, 2020; Shaw, 2011). However, HE is the
key to professional development in the subject (Shaw, 2011).

In parallel, the demand for DRM and CCA professionals is steadily increasing for multiple reasons, including
the need to find new solutions to tackle climate risks, the increased awareness of disaster’'s devastating effects
or the need to improve safety standards. For example, in the NGO sector, there has been a progressive
realization that results/efforts linked to development projects can be quickly destroyed by a disaster. Support
of the public sector has also contributed to this development and new business models and private-public
partnerships are under development (Scolobig, 2018).

To address the demands from the public, private and NGO sectors, there is an urgent need to develop skill
sets and expertise for reducing disaster risk and advancing resilience under conditions of rapid change
(Holloway et al., 2019).

On the one hand it is necessary to have an overview of disaster risk HE. On the other hand it is necessary to
ensure the responsiveness of HE to the changing demands, needs and expectations in society, especially
given the role education has for overall social and economic development.

In this context, there are some countries at the forefront of the education offer, but many are still lacking higher
education in DRM. In 2008 a report from the World Bank highlighted that several countries’ capacities to realize
their development risk reduction aspirations remain significantly hampered by “low knowledge, skills,
competencies, staff and information at all levels” (Bhavnani 2008:43). Especially in those countries in which
international relief has significantly alleviated disaster-related hardship and suffering, the focus on
humanitarian and operational imperatives has seldom, if ever, allowed for engagement with HE institutions
(Holloway, 2009). Holloway (2009:101) maintains that “international humanitarian assistance has repeatedly
overlooked the role played by higher education institutions in developing strategic human capacities to manage
future or even recurrent risks”.

Conceptualizing disaster risk science for higher education

For the purpose of this report, we embrace the following definition of disaster risk science in the context of
higher education: the systematic study of disaster risks, their determinants, and consequences in order to
inform disaster risk management and promote sustainable development and resilience building (based on
Holloway 2005). This definition grounds on three key knowledge domains: natural hazard knowledge (e.g.
physical geography, climate science hazard assessment); human, social, environmental, vulnerability and
resilience knowledge (e.g. human geography and environmental management); and knowledge of relevant
spatial tools and methods (e.g. geographical information systems, Holloway, 2009). However, as we will
comment in Section 4, there are multiple ways of defining and classifying disaster risk science for higher
education purposes, but we consider this conceptualization as our working definition.

Disaster risk higher education: barriers and catalysts

The HE enterprise certainly plays a crucial role in the disaster risk domain. This includes the management of
specialist data bases (e.g. EM-DAT: the International Disaster Database, located at the Université de Louvain,
Brussels, Belgium), dedicated natural hazards research centres (e.g. Natural Hazards Centre at the University
of Colorado at Boulder) and the training of researchers who advance the domain conceptually,
methodologically and empirically. Historically, however, disaster risk related education programmes have been
difficult to implement within HElIs.
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Like sustainability science and other applied, cross-disciplinary fields, the disaster science risk domain has
been slow to achieve recognition as a legitimate focus of contemporary scholarship. Its complex, dynamic and
cross-disciplinary reach, as well as expansive scope of application, have long posed theoretical, disciplinary
and practical challenges to tertiary institutions.

Already more than twenty years ago, Alexander (1997) provided a critique of academic engagement in the
disaster science field at the time. More precisely he noted that “disciplinary training imposes a viewpoint and
represents a barrier to holistic forms of understanding. [...] This has led to domination of the field by the
technocratic disciplines — engineering, geophysics, hydraulics, meteorology and so on” (Alexander 1997:
297). He further argues that such an outcome was partly attributed to the “failure of a coherent academic field
to emerge from the welter of disciplines that have had a hand in the study of disasters” (ibid).

Remarkably, more than 20 years later, and despite wide-ranging scholarship in risk reduction and resilience,
the HE enterprise has only recently embraced the welter of disciplines as credible scholarship domains.

Aside from the lack of a coherent academic field, the reasons behind the difficulties in providing robust disaster
risk HE are multiple, including (Alexander, 2003; Hemstock, 2016; Holloway, 2009; Holloway et al., 2019;
Kuhlicke et al., 2011; Pal, 2019; Petal, 2007; Petal, 2015; Sharpe and Kelman, 2011; Shaw, 2020; Shaw et
al., 2011; Shaw, 2011; UNISDR, 2015; Wisner, 2006):

[ ] The complex, cross-disciplinary and applied character of disaster science.
[ ] The fragmentation of the DRM education offer in different departments and programmes.

u The disaster risk domain’s conflation with emergency and disaster management that, both conceptually
and developmentally, confines its scope of scholarship and application.

] The lack of theoretical/methodological coherence across disciplines, e.g., the concept of risk and
vulnerability are defined and operationalised in completely different ways in the social and natural
sciences.

[ | The limited availability of guidelines about the standard requirements for DRM curricula.

[ | The limited availability of DRM focused professional training for teachers, e.g. concerning
interdisciplinary research methods and tools or technical advances.

] The limited and often short-term national and international funding for establishing new academic
programmes.

[ | The limited offer of disaster prevention courses/lectures/teaching in the formal education curricula in
high schools and bachelor level studies. This limited offer also generates lack of student
interest/knowledge in the disaster risk related enterprise.

u Rigid university regulations hindering flexibility and changes in existing practices.

u Language and psychological barriers, e.g. most of the disaster-related literature is in English, there are
limited chances of informal education, short term professional courses and vocational training in local
language, and the topic is a sensitive one.

u Especially for private and expensive universities, DRM programmes rarely lead to a rewarding career
from an economic point of view.

u Because of the high degree of multi and interdisciplinarity, professional profiles can not always be easily
labelled, which is potentially harmful in terms of career prospects.

Unfortunately there is considerably less literature on catalysts for providing disaster risk higher education. Pal
and colleagues (2019) maintain that a catalyst is the scaling up of mainstream innovation, fostering industry
and stakeholders at all levels of government which can ensure steady progress in building regional resilience
and guarantee that education addresses societal and market needs. Yet, the effectiveness of this catalyst
strongly depends on the specific type of public-private relationship in a given country. Another catalyst is
related to the development of joint programmes between disaster and business schools, in order to address
the under-studied topics of disaster economics, risk insurance, business risk management and business
continuity after a crisis.
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Higher education in international frameworks for disaster risk reduction

The global DRM community officially made education a top priority in the 1994 Yokohama Strategy. 72% of
the countries who signed the strategy maintain to integrate disaster education within their national education
curriculum (UNISDR, 2015). In parallel several science-policy negotiations and multilateral dialogues
recognize the role of specialized disaster education and the need for its integration into HE curricula (Pal,
2019). The year 2015 presented an unparalleled opportunity to align important global agreements through
convergence of the three main UN landmark agreements: the Sendai Framework for Disaster Risk Reduction
2015-2030, adopted in March 2015; the Sustainable Development Goals, adopted in September 2015; and
the Paris agreement (COP21), adopted in December 2015.

A review of these agreements (Hemstock, 2016) reveals the key role of capacity development and training in
all the four priorities for action included in the Sendai framework, namely i) understanding disaster risk; ii)
strengthening disaster risk governance to manage disaster risk; iii) investing in DRR for resilience; and iv)
enhancing disaster preparedness for effective response. Moreover the Sendai Framework promotes “the
development of quality standards, such as certifications and awards for disaster risk management with the
participation of the private sector, civil society, professional associations, scientific organisations and the
United Nations” (UNISDR, 2015:18). Already in 2009, UNISDR (now UNDRR) promoted capacity development
as a concept that extends capacity building to encompass all aspects of creating and sustaining capacity
growth over time. “It involves learning and various types of training, but also continuous efforts to develop
institutions, political awareness, financial resources, technology systems and the wider social and cultural
enabling environment” (UNISDR 2009:6). Finally the Sustainable Development Goals (SDG), cover a broad
range of topics including “improving education, awareness raising and human/institutional capacity on climate
change mitigation, adaptation, impact reduction and early warnings” (Goal 13; The United Nations, 2016).

Status of reviews of disaster risk higher education

In the literature review we identified five studies aimed at reviewing academic programmes in disaster risk
higher education. The majority are available as grey literature or working papers and have been published
after 2014 (Amaratunga et al., 2018; Menoni S, 2014; Nielsen, 2017; Perdikou et al., 2016).

Thus, there is clearly a research gap on this topic. As described in Section 2, there are several online
databases (most notably the UNDRR knowledge portal including 375 practices), but it is difficult to find reviews
covering the entire spectrum of disaster risk HE programmes. The reasons are multiple, including difficulties
in building a robust sample, limited funding opportunities for research on disaster education, difficulties to
access data before the widespread availability of information on university websites (culminated in the late
1990s).

An “indicative desk review of academic courses in higher education on disaster risk reduction” (Holloway,
2014) signalled around 100 master’s-level programmes on offer in 48 countries. The analysis reached two
main conclusions. First, the author observed a shifting emphasis over time from ‘emergency management’ (in
the 1990s) to courses that foreground ‘risk’ and ’resilience’. Second, she observed a rising trend towards
postgraduate disaster-risk-related education in countries exposed to recurrent natural and other threats.

As Holloway reports, “[e]ven in resource-constrained but recurrently exposed countries, post-graduate disaster
risk-related degrees are increasingly possible (e.g. the University of Tribhuvan in Nepal, Bahir Dar University
in Ethiopia or the University of Gadjah Mada in Indonesia).” (Holloway 2014: 7). Such developments underline
a growing institutional capacity that is ‘locally owned’ (Hagelsteen and Becker, 2013) to sustainably generate
strategic human capital to address recurrent risks. This increasingly applies in at-risk countries at all stages of
the development continuum.

A review of 59 DRM Master of Arts (MA) and Master of Science (MSc) programmes in Western Europe and
Scandinavian countries conducted under the aegis of the European Union's Erasmus project Knowledge for
Resilient Society (K-FORCE) indicated that most courses had been introduced within the previous five years
(Nielsen, 2017). Moreover, 30 and 18 of the courses offered were respectively geared towards either
professionally-oriented disaster and emergency management or geo-technically-aligned natural hazards
(ibidem).

Similarly, an analysis of the capacity of European HEls to address threats imposed by natural hazards took

into account 58 academic programmes across Europe, with a preferential emphasis on engineering courses.
Their findings show “a great lack of educational programmes in disaster resilience across Europe” (ibidem:81).
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This finding is questionable, especially considering that results of global reviews — such the one presented
on the UNDRR knowledge portal — reveal that Europe is actually one of the continents with the highest number
of DRM higher education practices (see Fig. 3.1.). However, so the authors maintain, since early 2000 there
has been an increase in such programmes in Europe, mainly at the postgraduate level.

Menoni and colleagues (2014) provide a statistical/quantitative analysis of 140 academic programmes from
the UNDRR knowledge portal database and an in-depth analysis of three master’s programmes. They maintain
that “there is an increasing demand for more training, more skills in the field of organizational management, in
juridical aspects connected with administrative responsibilities, economic elements related to the cost of
prevention, lack of prevention and intervention during crisis” (ibidem:3). In their conclusions, they provide four
guiding principles for HE in the field of DRR and CCA. Thus DRM HE should be:

u Open: teachers should come from both academia and research on the one hand and from governmental
agencies/NGOs/private sector on the other. Lifelong education and distance e-learning should be
promoted. In this way the audience of the programmes can be enlarged, offering to many the possibility
to discover the most advanced research results, while feeding the latter with information regarding the
problems and successes encountered by professionals in the field.

u Focused: the analysis reveals that most programmes have been developed with a clear disciplinary
track, even though with an ample interdisciplinary perspective. It is thus important to provide students
with “core knowledge” in engineering, geology, geography, health, social sciences, public policies, in
order to ensure that emergency management and DRR are not run in a vacuum but within a real world,
where several social demands have to be met, and therefore where safety and security has to be
balanced against other equally relevant needs.

| Cross-cutting: providing some opportunities for cross-cutting teaching is critical. On the one hand, there
are some tools that most practitioners will need to understand if not use, like GIS. On the other hand, it
is important to complement each disciplinary expertise with some understanding of how other experts
and practitioners see the issue of risk. So, for example, a person with a background in physical and
natural sciences will need to know the fundamentals of social sciences in disaster research. Conversely,
a person trained in public policies to become a volunteer in humanitarian actions needs to acknowledge
the constraints and uncertainties involved in hazard and vulnerability assessments in order to fully
understand the physical context within which he/she will operate.

u Shared: Co-learning seems a crucial aspect in most programmes that the authors analysed. The two
realities of theory and practice need to exchange crucial information and knowledge. Both are
fundamental to the final preparation of the expertise required for crisis and risk management. More “self-
reflexive” professionals are able to recognise the need for science to “frame” problems and co-produce
solutions between experts and stakeholders (Linnerooth-Bayer et al., 2016; Scolobig et al., 2016). In
this regard, significant cross-fertilization can be achieved between programmes offered in academia
and courses that are organised within civil protection agencies at different governmental levels.

Transnational academic and learning networks

Although the broader disaster risk domain is characterized by a long tradition of disciplinary and professional
networking, a defining element of the past two decades has been the increasing mobilisation of multi-
stakeholder networks, alliances and processes that incorporate academics and HEls (Holloway, 2014).

The 2007 establishment of the Global Network for Disaster Reduction constitutes one such example (Gibson,
2012). Although the network primarily comprises civil society organisations, higher education institutions are
also members, playing coordination roles in Latin America and Southern Africa.

ELRHRA (Enhancing Learning and Research for Humanitarian Assistance) represents another global
partnership that explicitly comprises both universities and humanitarian agencies. Launched in 2009, this
collaborative network aims to strengthen global humanitarian action by providing a bridge between the
humanitarian practitioners and HEls.

At the regional level, an illustrative example of a recently constituted academic network to advance societal
resilience to disasters of natural and human origin is the ANDROID (Academic network for disaster resilience
to optimise educational development) partnership. Representing a collaboration of 64 HEIs from 28 European
countries as well as three non-European countries, the network aims to generate a clearer understanding of
the factors that enable physical, socio-cultural, politico-economic and natural systems to adapt and sustain.
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Two other examples of good practices are AUEDM (Asian University Network of Environment and Disaster
Management), a network of universities undertaking education and research in the field of environment and
disaster management, and PERIPERI U (Partners enhancing resilience for people exposed to risks) was
conceptualized in early 2000 with the aim of integrating DRM curricula across Africa.

These initiatives illustrate the growing range of opportunities now available to HEIs to both broaden and
deepen understanding of contemporary disaster risk issues. Such mechanisms augment more technically-
oriented global vehicles, including those associated with the Integrated Research on Disaster Risk Initiative
(IRDR), collaborations on reports of the Intergovernmental Panel on Climate Change reports and several other
UNDRR-related activities.

Encouragingly, these mechanisms are also increasingly accessible to people all over the world — e.g. thanks
to the Internet and other international initiatives — thus closing previous gaps in risk knowledge and
strengthening the capacity for local research and education.

Lessons learnt from other higher education sectors

Because of the limited literature on disaster risk higher education, environmental studies and especially the
field of sustainable development and sustainability science can provide some useful lessons.

Indeed, like sustainability science, the disaster risk domain’s reach across a complex interdisciplinary and
applied terrain has hindered its recognition as a legitimate field of scholarship (Yarime et al., 2012). Yarime
and colleagues further argue that the introduction of new academic programmes in sustainability science (and
related fields) should incorporate elements of inter- and transdisciplinary research. Guimaraes and colleagues
— also based on (Pohl, 2011) — define interdisciplinary research as a form of coordinated and integration-
oriented collaboration among researchers from different disciplines (Guimaraes et al. in press). On the same
line, the US National Academy of Sciences defines interdisciplinary research as “a mode of research by teams
or individuals that integrates information, data, techniques, tools, perspectives, concepts, and/or theories from
two or more disciplines or bodies of specialized knowledge to advance fundamental understanding or to solve
problems whose solutions are beyond the scope of a single discipline or area of research practice"
(NAS/NAE/IOM, 2005: 188).

Regarding transdisciplinarity, Pohl defines it by the specific aims that this type of knowledge production tries
to achieve. Accordingly, transdisciplinary research frames, analyses, and processes an issue so that i) the
issue’s complexity is grasped; ii) the diverse perspectives on the issue are taken into account; iii) abstract and
case-specific knowledge are linked; and iv) common good-oriented descriptive, normative, and practical types
of knowledge to address the issue are developed. In transdisciplinary projects, representatives of different
disciplines, of the private and the public sectors, as well as of civil society, co-produce knowledge on an issue,
trying to match items i-iv (Pohl, 2011).

The introduction of new academic programmes also requires a coordinated adjustment of institutional
arrangements across a diverse array of academic programmes, scientific journals, associations and societies,
networks and alliances, workshops and conferences (Lotz-Sisitka et al., 2015; Wiek et al., 2012; Yarime et al.,
2012).

In his review of environmental risk education, (Zint, 2001) provides a list of key topic areas for a critical thinking
environmental risk curriculum: i) defining an appropriate decision perspective; ii) making choices under
uncertainty; and iii) thinking about consequences.

She also identifies ten environmental risk education goals:

B Students should follow a thoughtful decision-making process.

B Students should be able to evaluate the benefits and limitations of the scientific approach selected to
assess the type and size of the risk.

B Students should be able to interpret the scientifically generated estimate of the risk.

B Students should be able to evaluate how mass media are affecting their own and others’ perceptions of
the risk.
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B Students should be able to evaluate how opinions and behaviours of family and friends are affecting their
own and others’ perceptions of the risk.

B Students should be able to evaluate how personal biases affect their own and others’ judgments of the
size of the risk.

B Students should be able to evaluate how characteristics of the risk affect their own and others’ perceptions
of the risk.

B Students should be able to evaluate how individuals’ perceptions of the risk affect their own and others’
perceptions of associated benefits.

B Students should be able to identify sources of information, effectively retrieve relevant information from
those sources, and evaluate and use the information appropriately.

B Students should be able to identify agencies, organizations, or groups involved in managing risks; identify
opportunities to influence those agencies, organizations, or groups; and participate in the management
of risks

(Zint and Peyton 2001:52).

Transdisciplinary teaching is also critical in the field of sustainability science: ‘boundary-crossing skills’
between theory and practice, disciplines and cultures, next to domain specific knowledge and communicative
social skills, are increasingly a requisite in higher education. A key prerequisite of transdisciplinarity is also
modules that are taught by staff from a range of disciplines and that encourage contacts between students
from different subject areas (Max-Neef, 2005).

Transformative teaching and learning are also critical HE elements (Balsiger, 2015; Balsiger et al., 2017).
Transformative teaching should include an “emphasis on personal experience, inter- and transdisciplinarity,
service-learning arrangements, self-organised engagement with knowledge, values and emotions and living
labs” (Balsiger et al., 2017: 359). Competence should be prioritized over knowledge and collaboration over
competition. Balsiger and colleagues maintain that a role shift is also necessary to enable this transition:
teachers should take on the role of coaches and facilitate learning and co-learning, not only top-down
knowledge transfer (ibidem).

Indeed HE does not only deliver a set of skills but also a mindset and a personality, and — with the role now
played by digital technologies — an interest for lifelong learning. “What employers are looking for are problem
solvers and problem finders. They are hiring for attitude and will train for skill, and they are interested in how
well we will ask questions” (Times Higher Education 2019).

Finally, a critical HE challenge is the increasingly important role played by digital technologies and DRR is no
exception. In response to rapid current (and future) digital and technological change, the 2019 World
Development Report, underlines the need for three skill set clusters that are *future-fit’ for changing workforce
demands. These include: higher-order cognitive and complex problem-solving skills, socio-behavioural
capabilities such as teamwork, perseverance, collaboration and empathy, and skill combinations that are
predictive of adaptability such as reasoning and self-efficacy (World Bank 2019, cited in Holloway et al. 2019).
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2 RESEARCH DESIGN

We conducted a systematic review of HE practices by triangulating different databases and data collection
methods (based on systematic review methodologies described in Liberati et al., 2009; Moher et al., 2009).
We defined “practice” as a HE initiative focused on DRM and/or CCA. This includes master’s programmes,
stand-alone training courses, postgraduate diplomal/certificates, CV resource materials, online MOOC, and
transnational academic programmes. We structured the research design in three main stages: practices
identification/overview; screening; and in-depth analysis of selected practices (see Fig. 2.1).

Fig. 2.1. Research design
(own elaboration)
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2.1 PRACTICES IDENTIFICATION

In the first phase, we aimed at providing an overview of DRM HE practices. To identify them we used the
following sources:

| The UNDRR knowledge database; at the time of this writing (2019), the database includes 375 practices.

] A review of information available online, including online resources to find master’s programs. Some
online searches using the key works “disaster” and “risk” on specialized master’'s program related
websites provide the following results: 70 master’s programmes on the website Find a master: this
search engine provides information about programmes almost exclusively in UK universities. Moreover
it also includes multiple master’'s programs on the topic of DRM/DRR offered by the same university; 27
master’'s programmes on the website Master studies: this search engine provides information about 27
programmes in different countries and it provides worldwide coverage.

] Information provided by key informants and experts, which allowed to identify additional 21 practices.

As a result, we identified a total of almost 500 practices (see Fig. 2.1.). Yet, the identified practices cannot be
considered as a global mapping because there has been certainly a selection bias related to the availability of
online information in English.

However, as also shown from the results of the inception phase (see Section 1.2) South Caucasus HEls are
mainly interested in English when considering international experiences, thus we focused on English language
programmes. Another limitation of the analysis is that the databases are not always updated. Practices that
are not offered anymore may still be included and the opposite may be true for some new/recent practices.
Finally, there are several databases available to search for Master courses that we did not use.

2.2 SCREENING

In the second phase, we screened practices based on the following criteria: practice type (based on a typology
developed by Petal, 2015); relevance assessed on the basis of the open questions of the project inception
phase (see Section 1.2); author knowledge of innovative features that correspond to the needs identified during
the inception phase; geographical distribution of the practices; hazard distribution; and online data availability.

Petal’s typology identified the following four main types (ibidem):

] Master’s: this include master's degrees with curriculum integration (i.e. specially developed units,
modules or courses concentrating on DRR in master’s that actually focus on other topics e.g. sustainable
development) and curriculum infusion (i.e. a comprehensive approach spanning all the aspects of DRM).

u Stand-alone training courses, for professionals and post-bachelor.
u CV resource materials and online course materials.
u Cross-country/transboundary academic programmes.

The screening allowed to identify 41 practices (see Annex 1 for the list). We did not conduct a systematic
analysis of these practices but a screening of their key characteristics.

2.3 IN-DEPTH ANALYSIS

In the third stage, we selected the following practices for an in-depth analysis focused on the key contents,
structural and pedagogical characteristics, uniqueness and transfer potential. We selected 8 practices based
on the following criteria: (i) geographical and hazard distribution and (ii) data availability; see Annex 1 for the
Internet addresses of the corresponding practices.

1. Master's Programme in Disaster Risk Management and Climate Change Adaptation (University of Lund,
Sweden)
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Specialisation certificate for the assessment and management of geological and climate related risks
(CERG-C University of Geneva, Switzerland)

Master of Science (MSc) in Disaster Management and Sustainable Development (University of
Northumbria, UK)

Masters of Science at the Institute for Risk and Disaster Reduction (University College London, UK)
Master of Arts Program in Climate and Society (Columbia University, New York, USA)

Master of Disaster Risk and Resilience (University of Canterbury, New Zealand)

Master of Philosophy in Disaster Risk Science and Development (Stellenbosch University, South Africa)
Master of Civil Engineering for Risk Mitigation (Politecnico di Milano, Italy)

We analysed the following key features for the selected practices:

General characteristics: title, aims, year of inception, country and organizing institution, target group(s).

Contents: topics and modules/courses, schedule, teaching team, number of credits, hours, other key
aspects.

Practice: fieldwork, training, internships.
Structural: institutional anchoring, partnerships, funding, fees, career prospects.

Pedagogical: candidate eligibility, number of students, number of graduates, learning outcomes, inter-
and transdisciplinary orientation, evaluation.

Uniqueness: highlights and distinguished characteristics of the course.
Transfer: transfer and adaptation potential for the South Caucasus.

We collected data primarily online (websites of the selected practices, flyers, media reports). When available,
grey literature and publications were also included.

Finally, we presented and discussed the preliminary results of the in-depth analysis at the Second Caucasus
Mountain Forum (Ankara, Turkey, 2019) in the workshop entitled “Natural Hazards” (moderated by the authors
of this study). Also, inputs for this report derive from the discussion in the workshop on “The role of universities
in sustainability transformations in the Caucasus” (moderated by Tamara Mitrofanenko, BOKU University) held
at the same event.
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3 RESULTS

3.1 OVERVIEW

The UNDRR knowledge portal provides an overview of academic programmes in the DRR and CCA. The
database includes 375 academic programmes/practices, comprising master-s programmes,
certificates/diploma, stand-alone training courses and PhD programmes. The majority of the programmes are
based in Europe, followed by Asia, the Americas, Africa and Australia/Oceania (see Fig. 3.1.). Some
programmes are organized by international organizations, thus not included in the figure.

Fig. 3.1. Geographic distribution of the practices.
Excerpt from UNDRR knowledge portal
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The key topics of the programmes are: DRM, risk identification and assessment, environment and ecosystems,
health and health facilities/disaster medicine, climate change, governance, recovery, complex emergencies,
GIS and mapping, societal impacts and social resilience, urban risk and planning, structural safety, community-
based DRR, economics of DRR, information management, education and school safety, capacity
development, critical infrastructures, water, food security and agriculture, vulnerable populations, advocacy
and media, space and aerial technology, role of private sector and civil society/NGO, early warnings, gender
issues, insurance and risk transfer, science and technology, cultural heritage, and small islands developing
states..

In terms of hazards, the majority of master’'s programmes focus on earthquakes, followed by floods, wild fires,
epidemics and pandemics, landslides, cyclones, tsunami, volcanoes, technical disasters, droughts, tornadoes,
nuclear risks, storm surges and avalanches. Several master’'s deal with multiple hazards, even if not all of
them provide courses on multi-hazard risk assessment.

The vast majority of master’s is organized by academic institutions, followed by UN/international organisations,
NGOs and others.

The analysis reveals that that there are no master's programmes registered for Armenia, Azerbaijan or
Georgia.
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3.2 IN-DEPTH ANALYSIS

The following sections present the synthesis of the key results of the in-depth analysis. The tables include
excerpts from text available online, on the practice’s websites for the academic year 2018/2019 and/or
2019/2020, when the analysis was conducted.

3.2.1 Master’s Programme in Disaster Risk Management and
Climate Change Adaptation
(Lund University, Sweden)

Key Features

General

Contents

Website: www.lunduniversity.lu.se/lubas/i-uoh-lu-TAKAK#description

Topics

Lund University (Sweden) Faculty of Engineering started the internationally-oriented
Master's programme in Disaster Risk Management and Climate Change Adaptation in
autumn 2015. The programme is designed to help meet the rapidly growing need for
people educated in this field. The target group is students “interested in a career with
actors contributing to a more resilient and sustainable society, ranging from local and
national authorities to international actors as well as private consultancies.”

This 2-year master’s programme is divided into 4 semesters, for a total of 120 ECTS. In
each semester students have to follow 2 courses of 7.5 ECTS each. The courses are pre-
defined and only in one semester students can choose the courses (either 2 of 7.5 ECTS
or one of 15 ECTS). The last semester is dedicated to the master’'s degree project, which
is worth 30 ECTS.

The courses include: societal resilience, foundations for risk assessment and
management, capacity development, direction and coordination in disaster management
(first semester); risk based land use planning, climate smart risk reduction, preparedness
and planning, risk perception, communication and human behavior (second semester);
research methodology, humanitarian logistics and 1-2 elective courses, including e.g. GIS
technologies or integrated water resources management (third semester).

Most of the courses strongly encourage students to adopt a critical and reflexive approach
e.g. to concepts such as social resilience, and encourage students to “demonstrate the
ability to identify their own needs of further knowledge and to develop skills for a safer and
more sustainable world”. There is also quite some emphasis on promoting project
development and management skills.

Here we provide examples of the contents of two selected courses.

The course “Capacity Development deals with the issue of capacity development and
assessment which have been highlighted as the most important requisites to substantially
reduce disaster losses. Through lectures, literature seminars and exercises the course
discusses different theoretical approaches and challenges to capacity development,
different models of how to analyse and assess capacity at various levels, and how to
design and review capacity development projects for disaster risk management and
climate change adaptation, i.e. project management. The course is to a large extent based
on case studies and real capacity development projects for disaster risk management.
These are mainly from an international context, but the approaches to capacity
development are also applicable in a national or local context working for governmental
agencies, municipalities, consultancy firms, fire and rescue services and international
humanitarian and development organizations.
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Practice

Structural

Pedagogical

The objective of the course Preparedness and Planning is to prepare students so that they
are able to plan and implement a range of preparedness measures for disasters in various
contexts, as well as to evaluate the effectiveness of such measures. There is a strong
focus on practical applications of various methods and tools, e.g. contingency planning.
The course also includes elements of capacity development related to preparedness and
planning.”

Other particularly innovative courses are entitled societal resilience, and risk perception,
communication and human behavior.

Finally both Programme Directors do not only work at the university but are also very active
on the field. For example, Magnus Hagelsteen has worked for 12 years for the Swedish
Civil Contingencies Agency on both a strategic and an operational level and has dealt with
external relations with several international organizations.

Fieldwork is not explicitly mentioned in the master’s course description. More emphasis is
placed on trainings and internships such as the elective internship course where the
students join an organisation approached by themselves or found with help from the
programme. Organisations such as World Food Programme, Save the Children, UNDP,
and UNISDR are defined as collaborators with Lund University for this MA programme.
Thus students are expected to apply for internships at these organisations, which offer
support, knowledge and experience.

The Master’'s programme is based at Lund University and is free of charge for EU citizens.
For non-EU/EEA citizens, the tuition fee (for the year 2019-2020) for this programme is
SEK 145,000 (approximately CHF 15,000). On the website the organisations mentioned
above are listed as collaborators of the programme, even if it is not entirely clear what this
exactly means, e.g. in terms of funding. Career prospects definitely play a key role in the
online Master’s description. As reported on the website: “Students graduating from the
Master's programme will be attractive for a career with actors contributing to a more
resilient and sustainable society, ranging from local and national authorities to international
actors as well as private consultancies. The programme provides qualifications for both
professional activities in society and for research studies at PhD level. The network of
organisations supporting the programme have — in their letters of support for the
programme — emphasized the need for professionals with qualifications, e.g. in resilience,
risk assessment and management, preparedness/contingency planning and capacity
development.” In the brochure, it is maintained that: “the programme contributes to
meeting the need for qualified professionals who can:

—  Contribute to resilient and sustainable societies through use of interdisciplinary
concepts, methods and tools within disaster risk management and climate change
adaptation, such as risk assessment, capacity assessment, preparedness and
contingency planning, and risk based land use planning.

— Work with capacity development and project management for disaster risk
management and climate change adaptation in local, national and international
organisations or agencies.

—  Utilise and contribute to research in this field.”

Many teachers in this Master programme do not have a pure research background but
actually worked for several years in international organisations or disaster risk and
emergency management authorities e.g. in Sweden.

A Bachelor's degree with relevance to the applied education and English Level 6
(equivalent to IELTS 6.5, TOEFL 90) are a basic application requirement. The selection is
also based on academic qualifications and the statement of purpose. The number of
students accepted per year is not specified online but most of the courses (some of them
shared with other Masters) do not accept more than 40-50 students. As maintained in the
Master's brochure, “our students come from very diverse backgrounds such as
engineering science, social science, political science, natural science and environmental
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Uniqueness

Transfer

science. Even if previous work experience is not a requirement to enter the programme,
most of our students have professional or volunteer experience.”

“The programme offers a mix of practical and theoretical learning with a strong focus on
group work and interaction between students and teaching staff as well as with important
actors within this field of study.”

Most course evaluations are conducted via individual assignments, to foster once again
critical thinking and self-directed learning approach. The programme has a clear
interdisciplinary orientation and it is designed with a specific focus on critical thinking in
relation to societal safety and sustainability. The Master project plays a key role in the final
evaluation.

As maintained by Dr. Magnus Hagelsteen, the second programme director and a lecturer
on the programme: “We have created a programme that has synergies between disaster
risk management and climate change adaptation because these two areas are strongly
connected. A growing number of governments and international organizations
acknowledge the necessity of increasing their efforts in order to develop safe and
sustainable societies. [...] So, our programme is heavily focused on risk reduction,
preparedness, and capacity development in order to make society more resilient. [...] Our
focus is on prevention and risk assessment. That is why professional organizations in this
field are all so positive about this Master's programme, as it will help to meet the need for
qualified and professional staff.” Moreover the programme has long-term established
relationships with international and national organizations working in the DRR sector.

A particularly innovative feature of this programme is the integration of DRR, CCA and
sustainability. Moreover there is a strong focus on risk assessment, prevention and
preparedness, rather than exclusively on emergency management. The bond with
humanitarian and international organizations is also very strong.
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3.2.2 CERG-C Specialization certificate for the assessment and
management of geological and climate related risk
(University of Geneva, Switzerland)

Key Features

General

Contents

Website: www.unige.ch/sciences/terre/ CERG-C

Topics

The main aim of CERG-C is to train scientists to reduce the impact of natural hazards.
This training course targets young researchers and professionals in the DRR sector. It
started in 1988 and is held every year at the University of Geneva, Switzerland.

CERG-C lasts half of a semester (e.g. 15 of April to 14 of June in the year 2019).
Key features are:

5 modules: risk management, hazards and risks related to floods and climate change,
seismic risk, landslide risk, volcanic risk

Schedule: 7 weeks of lectures (including field work), 2 weeks of exams and a personal
dissertation to be completed within 8 months after the training. Possibility of 3 additional
months at the University of Geneva to work on the final dissertation

Teaching team: about 20 international experts in the field of geological and hydrological
risk, with background in natural and/or social sciences

More details about the modules:

“The Risk Management module is the most multidisciplinary module of the CERG-C
course. It includes several aspects of risk analysis. In particular, this module is focused on
the best ways to manage risks, according to literature, past experiences and lessons
learnt, to make sound decisions in order to reduce damages and to mitigate the impact of
hazards on societies. Significant time and effort is devoted to understand risk assessment
and management tools and methods used in a range of disciplines. The Risk Management
module brings together a multidisciplinary team of experts representing fields such as
social science, geography, land-use planning, statistics, modelling, and economics. The
goal of the Risk Management module is to provide participants with some fundamental
tools they can use to assess risk and provide solutions to risk management questions in
their respective countries. We show the complexity of managing risk by introducing
participants to diverse and often dynamic factors that influence risk, but then we train
participants in the application of specific techniques to assess and manage risk across a
range of conditions.

The Volcanic risk module presents an introduction to physical volcanology and volcanic
risk. In particular, some basic concepts of volcanoes, volcanic eruptions and their deposits
are discussed. The main volcanic processes and their associated hazards are described
in greater detail. Finally, how risk management decisions are made in the context of
volcanic eruptions are also considered. At the end of this course, students will be able to
describe: volcano distribution, volcano typology, sizes, rates and frequencies of eruptions,
eruption classification, eruption dynamics, volcanic processes, pyroclastic deposits,
volcanic hazards, implications of risk analyses and decision making. At the end of this
course, students will also be able to combine volcanology information together with
vulnerability, economic and social assessments for a comprehensive approach to risk
analyses.

The Seismic module is divided into two parts: seismology, and seismic vulnerability and
loss modelling. The Seismology part is a general introduction to the methods of seismic
hazard analysis. In the course it is explained how the disciplines of seismology, geology,
strong-motion geophysics, and earthquake engineering contribute to the evaluation of
seismic hazard. It provides an overview of the input data and the tools in deterministic and
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probabilistic seismic hazard assessment, and discusses the related uncertainties. The
course includes the discussion related to intensity and macroseismic scales, historical
seismicity and earthquake catalogues, ground motion parameters used in earthquake
engineering, definitions of the seismic source, magnitude scales, ground motion
attenuation, site effects and microzonation, and the use of numerical tools to estimate
ground motion parameters, both in a deterministic and probabilistic sense. Secondary
effects such as liquefaction of soils, the triggering of landslides and tsunami generation
will be discussed as well. During the course recent earthquakes and their impacts are
discussed and related to existing hazard assessments for the areas of interest. The
Seismic Vulnerability & Loss Modelling part of the course provides an overview of the
different factors affecting the seismic vulnerability of buildings and infrastructures and
gives an insight in how earthquake loss models work. In the first half of this module,
general principles for a good seismic design of buildings and examples of what happens
if these principles are not followed will be discussed. The level of complexity is adapted
so that “non-engineers” will easily understand the topic. Students will put their knowledge
into practice through the evaluation of the seismic vulnerability of existing buildings based
on architectural plans. In the second half of the module students will learn about the
structure of earthquake loss models and will use a simple generic earthquake loss model
in an exercise. A one day field trip will follow the one day course. The field trip will be
focused on the visit of seismic retrofitting projects and on the evaluation of the seismic
vulnerability of buildings using street survey techniques.

The objectives of the landslide risk module are: i) to provide an understanding of the
various landslide phenomena, of their causes and of their mechanisms; ii) to comment the
tools and techniques available for their identification and assessment of their
characteristics; iii) to present how they can be monitored and modelled; iv) to explain the
various prevention and protection mitigation actions; v) to develop the hazards and risk
they imply; vi) to present how they can be taken into account in land planning policy.

The first part of the training on Hydro-Meteorological phenomena/flood risk and climate
change module is dedicated to the key mechanisms underlying the climate system and
the anthropogenic climate changes and to the descriptions of extreme climatic events that
can impact upon geologic and geomorphologic systems. The second part of this module
will provide basic understanding of phenomena related to flood risk assessment and a
basis for judgment and interpretation of flood risk assessment issues. It will promote
students' judgment of the analysis and synthesis of case studies and basic understanding
of flood risk assessment techniques. In addition, this part of the module will provide
candidates with scientific knowledge that can be directly applied to their home countries
and to their local realities. Rather than looking for personalized solutions, the candidates
will have access to a broad catalogue of techniques and experiences for them to evaluate
and analyse in the perspective of local applications. At the end of this course, students will
be able to: i) develop a basic understanding of the climate system; ii) develop a basic
understanding of flood risk assessment issues; iii) have a basic understanding of field
concepts; iv) promote application of flood delineation techniques in the student’s home
countries; v) organize and supervise flood-control studies.”

Practical training and fieldwork are included. The practical aspect of the training is
organized over two weeks dedicated to interdisciplinary field work in regions with a
potential risk. For example in the year 2019, fieldwork is conducted in the Vulcano island
(southern ltaly, focus on volcanic eruptions), in La Frassa (landslide) and Les Diablerets
(canton Vaud, Switzerland, focus on landslides and floods). Most lectures include
exercises and practical training (e.g. on risk assessment methods, questionnaire survey
methods, etc.)
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Over the last 30 years the CERG-C has trained participants from more than 80 countries
around the world in collaboration with the Institute for Environmental Sciences (ISE) and
in association with several institutions, such as SDC, the Institute of Earth Sciences,
University of Lausanne, the Dipartimento di Architettura e Pianificazione, Politecnico di
Milano and the Department of Geosciences, East Tennessee State University, the Italian
National Research Council, the University of Pisa_as well as international organizations,
such as UNDRR, and the World Meteorological Organization. It has also cooperated in
research projects around the world.

Participants need to have a master’s degree or a 5-year diploma. The application includes
a one-page proposal of the potential research project, CV, proof of English skills, letter of
motivation, university diploma, ID documents and letter of recommendations. Fellowships
are available. CERG-C takes “a multidisciplinary approach to the assessment and
management of risk from natural hazards, merging ideas from disciplines such as the
physical and social sciences, engineering, and economics”. To receive the certificate the
participants have to undertake several exams (focused on the different modules) and a
final project. The lectures are given in English. The training is made up of two parts: an
intensive 7 weeks of lectures (including field immersion) and 2 weeks of validation, plus a
personal dissertation based on a research or on an internship within national or
international organizations.

More details about the final project (excerpts from website):

“The final project can consist of a comprehensive dissertation describing a specific
geological risk, including data processing and analyses and application of management
strategies. The participant can choose to carry out his/her project in Switzerland within the
month following the CERG-C course using the facilities provided by the University of
Geneva (Computer Lab, University Library) and benefiting from the interaction with a
supervisor expert in the topic you have chosen. The student can also decide to carry out
the project in her/his home country still benefiting from the ‘remote’ supervision of an
expert in the field. The final project can also consist of a project carried out as part of an
internship with an NGO, with a national or international organization or with a private
institution. The timing and structure of the internship will depend on the specific
organization and the specific project. The personal contribution to the project will have to
be described and then confirmed by the head of the project.” At the end of the frontal
lectures, the participants have to present a 5-page written document (2,600 words) with
their project. The evaluation process lasts for 2 weeks and includes also training on
presentation skills. The final dissertation consists in a 30-page document.

CERG-C is unique for providing an in-depth hazard/risk specific (volcanic, seismic, flood
and landslide) knowledge, for being interdisciplinary and for conducting fieldwork with
students (2 weeks).

Many features of CERG-C can be transferred as teaching practices. These include
especially the multi-hazard focus, the interdisciplinary lectures and the multiple applied
activities conducted during the fieldwork.
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3.2.3 Master of Science (MSc) in Disaster Management and
Sustainable Development
(University of Northumbria, United Kingdom)

Website: www.northumbria.ac.uk/study-at-northumbria/courses/disaster-management-and-sustainable-

Key Features

General

Contents

Practice

Structural

development-msc-ft-dtfdsd6

Topics

The University of Northumbria (UK) started this Master’s in the year 2003 and maintains
on its website that it “was the first of its kind in the world. [...] Over the last 16 years our
staff and graduates have informed policy at an international level, regularly advising and
researching with the United Nations and national development organizations.” The target
groups are clarified on the website: “This postgraduate course is designed to support the
development of those seeking to enter a career in the disaster and development fields, as
well as to broaden and deepen the career options of those already working in the field.”

As reported online: “From hazards, vulnerability and human-made disaster, to
environmental sustainability and community resilience, this globally-focused course
explores real-world problems and how to conceptualize and address them.” A prospective
student is expected to learn how to prepare for, and respond to, a crisis, and develop the
planning skills to help minimize impacts and avert problems where possible. She/he is
also expected to develop advanced knowledge, project management and analytical skills
whilst developing a specialism in an area of their own choice.

The Master’s is offered in two options: a 1-year option without internship or a 2-year option
with an internship.

The core is 140 ECTS, divided into 5 modules of 20 ECTS each (namely themes in
sustainable development; disaster risk reduction and response; project management;
postgraduate research methods; health and well-being in disaster and development) and
the research and work related dissertation (60 ECTS). Moreover one of the two following
modules (of 20 ECTS each) have to be chosen: disaster and development or integrated
emergency management.

In the second year, the students are expected to undertake a one-semester internship,
study in another country or join a research group. The course is supported by the Disaster
and Development Network (DDN) hosted by Northumbria University, which can lead to
placements across the world. It is reported that the programme’ s highly employable
graduates have moved into a range of exciting careers, including in the UN, governments,
development, humanitarian aid organizations, charities and local authorities. The
internship is three months and full-time in order to allow the intern to gain all-important
work experience and employability skills. Yet, it is up to the students to secure an
internship position through a competitive application process.

The MSc is anchored to the Disaster and Development Network (DDN) hosted by
Northumbria University. The fees (for the year 2019-2020) are the same for UK and EU
citizens (namely GBP 6,999 corresponding to approximately CHF 8,300). The full
international fees are more than double (namely GBP 15,000 corresponding to
approximately CHF 17,800). There are no additional costs and some opportunities for
scholarships and discounts. The online Master’s description places great emphasis on the
job market and on career prospects for students (e.g. with six online interviews to previous
students who found a rewarding job after the Master’s). Many past students conducted
their internship in communities hit by disasters and thus gained hands-on experience on
what disaster management really means.
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Concerning the funding it is maintained that “the course is supported by the DDN and there
are also links to the Gender and Disaster Network. Connections that could lead to
placements in countries such as Sri Lanka, Myanmar, the Philippines, India, Nepal,
Australia and a number of African countries as well as with EU and UK-based
organisations.” The University and the Northumbria-based Disaster and Development
Network are expected to play a big role.

For candidate eligibility a minimum of a degree, or professional qualifications and/or
experience, is required. There are also some English language requirements, namely
international applicants are required to have a minimum overall IELTS (Academic) score
of 6.5. Another highlighted feature of the programme is research led teaching and learning.
Research is embedded into lectures, seminars and workshops, drawing on staff and
visiting lecturers’ research findings and consultancy.

Critical evaluation of case studies, concepts, applications and research outputs is also a
key aspect. Thus the link between research and teaching is maintained to be really strong.
As reported online: “Our research into Disaster and Development was ranked by judges
representing UK Government Departments and Research Councils among the top 20
impact case studies within the Research Excellence Framework for contribution towards
global development. DDN has been researching and facilitating the implementation of
disaster risk reduction strategies to improve community resilience in some of the world’s
poorest communities since 1994, working with communities in Bangladesh, Mozambique,
Nepal, Pakistan and Zimbabwe. [...] Northumbria is one of three Europe wide groups to
represent Europe and Africa in the new Global Alliance of Disaster Research Institutes,
and a leading member of a new UK national research network for implementing the UK
research strategy for the Sendai Framework.”

Concerning the evaluation of learning outcomes, all module descriptions include
achievements in relation to three aspects: knowledge and understanding; intellectual and
professional skills and abilities and personal value attributes, which include cultural
awareness and ethics. Thus the programme embraces an extended definition of learning
which includes a set of professional skills and personal values (e.g. for the module entitled
‘Themes in sustainable development’: Demonstrate deep cultural sensitivity and a critical
appreciation of value of indigenous knowledges relative to western hegemonic
knowledges and practices). Assessment is often in the form of written assignments,
including extensive group work and interactions with tutors. The number of students and
graduates is not mentioned online.

This MSc has a strong focus on career prospects. Most information published online (also
in the form of videos) are about finding a job after the Master’s. For example “Our
graduates work in roles, for example, as a: Emergency Planner or Emergency Planning
Manager; Disaster and Development Academic and/or Researcher; Business
Contingency Manager; Humanitarian and United Nations Consultant; Deputy Head of
Field Officer of the Office of the United Nations for Humanitarian Assistance (OCHA); and
are often working for the Environmental Agency, Local Authorities and International,
National, Regional and Local Non-Governmental Offices — often at managerial level. A
number of students who already worked in the sector have subsequently progressed to
senior roles in United Nations bodies, World Vision and UK Emergency Planning. Others
have successfully gone on to PhD research before pursuing a career in academia in a
range of countries around the world, both so-called developed and developing.” Another
unique characteristic is the emphasis on research-led teaching.

An innovative feature of this Master’s is the career development focus, the research-led
teaching and learning, the strong focus on project management skills and on the link
between disaster and sustainable development.
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3.2.4 Master of Philosophy in Disaster Risk Science and Development
(Stellenbosch University, South Africa)

Website: www.sun.ac.za/pgstudies/postgraduate-programmes/faculty-of-arts-and-social-sciences-
1/research-alliance-for-disaster-and-risk-reduction-radar-1/mphil-disaster-risk-science-and-development.html

Key Features

General

Contents

Practice

Structural

Topics

The Master's programme originates from the “Research Alliance for Disasters and Risk
Reduction” (RADAR) and has been situated at Stellenbosch University’s Department of
Geography and Environmental studies since 2011. It was originally established in 1996 and
formerly known as the Disaster Mitigation for Sustainable Livelihoods Programme (DiMP).
The programme establishment was motivated by southern Africa’s intensifying drought and
flood risk profile during the 1990s as well as its growing dependence on international
humanitarian aid (Holloway 2009).

The MPhil programme combines taught modules with independent research. Focus areas
include:

— Conceptualization of disaster risk and risk reduction

— Disaster risk assessment, including interdisciplinary risk research, approaches, methods
and tools

— Use of Geographic Information System (GIS) and Remote Sensing

This programme structure includes three compulsory disaster risk-related modules: Disaster
Risk Science and Development; Disaster Risk Assessment and Analytics and a 90 ECTS
thesis.

The three underpinning imperatives of the programme are disciplinary coherence within
environmental and geographical science; alignment with transformative disaster
management policy and practice; and social responsiveness to the context/local disaster
risk profile. Thus the programme, both in its conceptualization and implementation,
substantially converged with transdisciplinary learning approaches, despite its disciplinary
location within environmental and geographical science.

Information not available online.

A research/advocacy unit played a critical role at the time of the Master's establishment
(1996) and in the following years, between 1998 and 2008: the Disaster Mitigation for
Sustainable Livelihoods Programme. South Africa’s experience of disaster management
policy and law reform processes also provided an important contextual driver to the
Programme (Holloway 2009). More precisely, since the promulgation of a new disaster
management law — the 2002 Disaster Management Act — university-society-policy
engagement has been reinforced in the form of at least ten commissioned research, policy
and training initiatives. This illustrates the value of iterative engagement between South
African HEls and government (e.g. 2002 South Africa Disaster Management Act underlines
education, training and disaster management research as priorities).

Moreover, the programme is the result of a partnership with the Integrated Research on
Disaster Risk Initiative, US Aid and partners enhancing resilience for people exposed to
risk. Information about fees are not available online.

Concerning career paths, the programme aims to provide students with an integrated
understanding of disaster risk and its implications for sustainable development in Africa,
with a strong but not exclusive focus on South Africa. It seeks to enable students to
understand the interactions between social and physical risk-producing processes, and
equip students with the skills to investigate, analyse and understand disaster risk. It provides
a grounding for multiple career paths, including teaching, research and practice.
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As of the end of 2016, RADAR has trained more than 400 development and disaster
management practitioners in DRR.

RADAR has given priority to building understanding of disaster risks that predominate in the
Western Cape of South Africa through extensive applied research into informal settlement
risks, as well as the impacts resulting from recurrent extreme weather events. Such
knowledge is key to address these underlying issues and contributing to risk reduction and
building foundations towards more resilient and sustainable societies. RADAR has also
been involved in creating opportunities for multi-site, transboundary disaster risk research
that involved partnerships in Zimbabwe, Senegal, Gambia, Uganda, Mozambique and
Kenya. The three key imperatives of i) disciplinary coherence within environmental and
geographical science; ii) alignment with transformative disaster management policy and
practice; iii) and social responsiveness to the context/local disaster risk profile also
represent a distinguished characteristic of the programme.

As mentioned above RADAR has been involved in creating opportunities for multi-site,
transboundary disaster risk research that can be inspiring for Caucasus. The iterative
engagement between South African HEls and government is also an example of good
practice showing how legislative and education change can drive each other. Finally
RADAR'’s strong fieldwork orientation is an exemplary, even if resource demanding
characteristic.
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3.2.5 Master’s Programmes at the Institute for Risk and Disaster Reduction
(University College London, United Kingdom)

Website: www.ucl.ac.uk/risk-disaster-reduction/study/masters-programmes

Key Features Topics

General The University College London IRDR (Institute for Risk and Disaster Reduction) is home to
several master’'s programmes focused on DRR as well as to postgraduate certificates and
diplomas. More precisely UCL hosts four master’s programmes (respectively entitled: Risk
and disaster reduction; Risk, disaster and resilience; Risk and disaster science; and Space
risk and disaster reduction), one postgraduate diploma and one postgraduate certificate.
The main differences between these practices are the total number of credits needed, the
number of taught modules taken and whether there is an independent research project. Also
the target groups are different. Of the four master’s one targets training for a research career
and the other three careers in DRM (examples reported online include Disaster
Management Consultant at the World Bank; Project Officer at the Global Risk Forum Davos;
Coastal Risk Management Officer, Environment Agency; Project Officer, Cairo Local
Government Field Delegate, Red Cross Global Engagement Fellow, Interpeace).

Contents There are some cross-cutting themes across the four Master's programmes, namely: risk
quantification, components of risk (hazard, vulnerability, exposure), emergency planning
and management, multidisciplinary holistic approaches for DRM, risk communication,
research and policy appraisal. Afterwards each Master's programme has its specific
characteristics as presented online:

Risk and Disaster Reduction (Director: Prof. David Alexander): “In order to increase
resilience to disasters, we need specialist knowledge gained through detailed studies.
Academic research can drive changes in practice and policy by enabling evidence-based
theory to underpin risk management industry. Combining a multidisciplinary approach to
risk and disaster reduction with a detailed research project in your topic of choice places
you in a position to become a leader in this sector. You will gain expertise in research
techniques and knowledge about current practices and problems in different sectors and
disciplines.”

Risk, Disaster and Resilience (Director Dr. Joanna Faure Walker): “The disaster risk
management industry needs professionalizing. Academic study can underpin this, enabling
you to apply evidence and research based theory to this sector. Through a multidisciplinary
approach to risk and disaster reduction, you will learn to become a future leader driving
policy change and innovation in order to preserve lives and sustain economies which could
otherwise be destroyed or damaged by disaster. You will gain expertise in analyzing
complex challenges and providing sustainable solutions.”

Risk and Disaster Science (Director: Professor Peter Sammonds): “The global challenge of
understanding risk, increasing resilience and reducing exposure to hazards has generated
demand for a new type of scientist in government, business and NGOs, who can work
across boundaries. In a science-led programme, you will learn how to assess and quantify
risk, reduce disaster risks and manage emergencies for natural and anthropogenic hazards,
humanitarian and health crises, conflict and climate change.”

Space Risk and Disaster Reduction (Director Dr. Robert Wicks): “In an increasingly
technological and globally connected world, risks to space-based communications systems
and critical infrastructure are emerging threats to national security and businesses. In a
programme that unites emergency response, disaster risk reduction and space technology,
you will learn about satellite technology, mission design, hazards and vulnerabilities unique
to outer space, disaster response, and the monitoring of hazards on Earth from outer
space.”
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The Post-Graduate Diploma (PGDip) and Certificate (PGCert) Programmes consist of
taught courses with no independent research project. These programmes are aimed at
students who want to increase their knowledge and are looking for courses with less of a
time commitment than a master’'s. PGCert students undertake modules to the value of 60
ECTS the four IRDR core taught modules (15 ECTS each). The programme may be
completed as a stand-alone PG-Cert, or it may be used as a stepping-stone towards
subsequent completion of a PGDip, which contains twice as many modules (for the value
of 120 ECTS), or Masters (180 ECTS). All the MSc programmes are comprised of 8 taught
modules (2/3 of the course credit) and a project (1/3 of the course credit). For the MRes,
there are only 5 taught modules, with a larger project component. Each taught module runs
for 10 weeks with 4 hours of classes per week. The teaching semesters are October-
December and January-March. Usually teaching is kept within 3 days of the week, but this
can vary according to the optional modules that the students choose. The majority of the
modules provide students with 15 ECTS.

IRDR staff is involved in a number of research projects, including fieldwork activities. An
internship is not necessarily a requirement of the Master's Programmes, even if it can be
certainly part of the final dissertation.

The Master’s are strongly anchored to the IRDR. A number of scholarships are available,
for example for students from Commonwealth countries. The full-time fees (for the year
2019-2020) are GBP 11,060 (approximately CHF 13,000) for UK/EU citizens and GBP
24,250 (approximately CHF 29,000 CHF) for overseas students; the part-time fees are half
of those. Career prospects are definitely well taken care of in many different ways. Most
notably, IRDR runs an annual Careers and Opportunities Fair that offers expert and targeted
advice, and hosts stalls from a range of employers and headhunters in the field of risk and
disaster reduction. The programme alumni are highly sought after in the following sectors:
insurance, catastrophe modelling, risk management, public policy, humanitarian
development, NGOs, business continuity, government, emergency services, consultancy
and academia.

Entry requirements include a minimum of an upper second-class UK Bachelor's degree in
a relevant discipline (any science, including from the social sciences or humanities) or an
overseas qualification of an equivalent standard. Candidates whose education was not in
the English language are expected to demonstrate evidence of an adequate level of English
proficiency. Learning is fostered through a combination of lectures, class discussions,
problem-solving exercises, field trips, directed reading and practitioner-led real-time disaster
scenario events. There is an emphasis on hands-on learning and tutorial-style dialogue
between students and lecturers. Assessment takes place through individual and group oral
presentations, written examinations, coursework exercises and essays, and a research
project (only for master’s students). All students undertake a substantial research project of
15,000-20,000 words, which culminates in an independent research report and oral
presentation. Student and graduate numbers are not mentioned online. The interdisciplinary
orientation of all master’s programmes is very prominent.

UCL master’'s and postgraduate programmes provide students with probably the highest
number of DRM specialized courses and modules among the analysed practices. This is
due to the high number of programmes available as well as to the strong institutional
anchoring to the IRDR research institute. The DRM-focused “Career and Opportunities Fair”
also represents a unique forum for master’s students to find a job after their studies.

The topics of the three leading programmes (namely risk and disaster reduction; risk and
disaster resilience; risk and disaster science) can provide good trajectories for a master’s
programme. Particularly innovative modules/courses include a data science course,
including introduction to machine learning and big data science; a practice and appraisal of
research course; a natural and anthropogenic hazard course presenting a multi-risk
approach; and an epidemics and epidemiology in the era of big data course.
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3.2.6 Master of Art Programme in Climate and Society
(Columbia University, United States)
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Website: hitps://climatesociety.ei.columbia.edu/content/why-climate-and-society
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The MA in Climate and Society at Columbia University is designed to help young
professionals and academics understand advances in climate science and forecasting and
connect them with meaningful decisions. Graduates from the Programme work at the nexus
of social science, climate science and public policy. It is based at the Earth Institute,
Columbia University, New York.

Climate and Society is a 12-month interdisciplinary master’s. A set of tailor-made core
courses provide a scientific basis for inquiry and stresses interdisciplinary problem-solving.
Elective courses allow students to apply their climate knowledge to other subject matters.
Students start as a cohort in the Fall, attend classes full-time during the Fall and Spring
semesters, and complete an internship over the Summer. Students must complete a
minimum total of 34 graduate level credits for a letter grade and maintain a 3.0 Grade Point
Average (GPA) to graduate. ECTS are not used in the US. An overall average of a 3.0 GPA
must also be maintained across the core courses. The core courses are:

— Dynamics of Climate Variability and Change

— Quantitative Models of Climate-Sensitive Natural and Human Systems
— Managing and Adapting to Climate

— Regional Climate and Climate Impacts

— Application in Climate and Society

— Summer Internship: Climate and Society

In addition to the core courses, Climate and Society students take a minimum of four
graduate-level elective courses to gain 12 elective graduate level credits. Any graduate-
level course at Columbia can be taken as an elective; however, one elective course must
be taken in the social sciences.

During the summer semester, students complete an internship for academic credit.
Internships can be completed domestically or abroad and must be relevant to the
intersection of climate and society. Students must complete a minimum of 184 internship
hours.

The graduates are expected to work at the nexus of social science, climate science and
public policy. Tuition and fees for the 2017-2018 academic year (including summer) total
approximately USD 64,700. These fees are estimates and may differ from the actual cost
of attendance. Financial aid is also mentioned: applicants to the program who are U.S.
citizens or permanent residents are typically eligible for federal student loans. The
institutional anchoring of this MA is particularly interesting. As reported on the website:

“A truly interdisciplinary venture, the M.A. Program in Climate and Society relies on a broad-
ranging set of experts, researchers, and faculty. The resources of Columbia University
speak to the challenge of the problems at hand. The M.A. Program works in close
partnership with the following research institutes, departments, and schools.”

The International Research Institute for Climate and Society (IRI), Columbia University

“The IRI is a unique resource for our program. Established in 1996 as a cooperative
agreement between the NOAA Office of Global Programs and Columbia University, the
international staff of the IRl has grown to more than sixty people, who bring together
physical, natural, and social science expertise. The mission of the IRl is to use a science-
based approach to enhance society’s capability to understand, anticipate and manage the
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impacts of climate in order to improve human welfare and the environment, especially in
developing countries.

Department of Earth and Environmental Sciences, Columbia University

The staff and facilities of the Department overlap with the Lamont-Doherty Earth
Observatory research campus. The Department and LDEO work together to understand
how planet Earth works, in all of its physical manifestations. They are renowned for problem-
solving innovation, unique geological and climatological archives, and the outstanding
achievement of graduates. From global climate change to earthquakes, volcanoes, non-
renewable resources, environmental hazards, and beyond, the fundamental challenge is to
seek to provide an adequate and rational basis for the difficult choices faced by civilization
in its stewardship of our fragile planet.

The Earth Institute, Columbia University

The Earth Institute brings together the people and tools needed to address some of the
world’s most difficult problems, from climate change and environmental degradation, to
poverty, disease and the sustainable use of resources.

NASA Goddard Institute for Space Studies (GISS)

NASA GISS is located in the Morningside Heights—Columbia University neighbourhood of
New York City. A key objective of GISS research is prediction of atmospheric and climate
changes in the twenty-first century. The research combines analysis of comprehensive
global data sets derived mainly from spacecraft observations, with global models of
atmospheric, land surface, and oceanic processes. Study of past climate change on Earth
and of other planetary atmospheres serves as a useful tool in assessing our general
understanding of the atmosphere and its evolution.

The School of International and Public Affairs (SIPA), Columbia University

At SIPA, a major university connects in countless ways with the nation’s largest city, and
with economic and political networks that span the globe. The School offers several
graduate-degree programmes. Guided by distinguished scholars and policy professionals,
tomorrow’s leaders define their goals and acquire the skills needed to achieve them.
Through study, discussion, analysis, and workshops that bring them face-to-face with real-
world clients and issues, SIPA students prepare to help shape the future of neighbourhoods,
programmes, and policies.

The Fu Foundation School of Engineering and Applied Science, Columbia University
Fu Foundation School of Engineering and Applied Science offers programmes to both
undergraduate and graduate students who undertake a course of study leading to the
bachelor’s, master’s, or doctoral degree in engineering and applied science.

Lamont-Doherty Earth Observatory, Columbia University

Lamont-Doherty Earth Observatory seeks fundamental knowledge about the origin,
evolution and future of the natural world. Its scientists study the planet from the deepest
interior to the outer reaches of the atmosphere, on every continent and in every ocean,
providing a rational basis for the difficult choices facing humanity.”

The teaching team is strongly multi-disciplinary, with emphasis on the social science
component. This is shown for example by the fact that the founder of the Master’s is a
meteorologist but the co-director is an anthropologist.

This Master’s is truly multi- and interdisciplinary. It is relatively short (12 months) but it has
a very innovative profile. One of its unique characteristics is the partnership between a
public authority (NOAA National Oceanic and Atmospheric Administration) and the
University, as well as the extensive support network described in the institutional anchoring
section.

Climate change and climate and society interface may be interesting topics to address. The
interdisciplinary aspects and institutional anchoring are good practice examples.
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3.2.7 Master of Disaster Risk and Resilience
(University of Canterbury, New Zealand)

Website: www.canterbury.ac.nz/study/qualifications-and-courses/masters-degrees/master-of-disaster-risk-

Key Features

General

Contents

Practice

Structural

and-resilience/

Topics

The University of Canterbury is situated in the centre of New Zealand’s South Island, Te
Tai Poutini, where the 2010-2011 Canterbury Earthquakes and the 2016 Kaikdura-
Hurunui Earthquakes have had extensive and complex impacts in the central and north-
east of the island. This has created considerable scope for highly integrated, cutting-edge
disaster risk and resilience research and teaching.

The Master of Disaster Risk and Resilience (MDRR) is presented online as follows: “The
UN defines a disaster as a disruption of social and community function, involving so many
losses and destructive impacts that affected communities and regions are unable to cope
using their own resources. Global efforts to reduce the impacts of disasters over the last
decade have failed to keep up with growing exposure of people and assets to natural and
other hazards, which is generating new risks and a steady rise in disaster-related losses.
To reverse this trend, UN member nations ratified the Sendai Framework for Disaster Risk
Reduction in 2015. The Sendai Framework calls for a broader, more people-centred,
preventative approach to disaster risk reduction, in which communities, government and
private sectors, civil society organisations, academia, and research institutions work
together to build resilience and develop collaborative disaster risk reduction practices. This
Professional Master's degree provides an introduction to this rapidly evolving
interdisciplinary field.”

The Master’s courses draw disaster risk and resilience content from the social sciences,
physical sciences, planning, geospatial, and engineering. Innovative teaching methods
include role-play disaster simulation exercises, field trips to major infrastructure
assets/systems and disaster hotspots, leading guest lecturers from science, government
and industry, and an internship programme. MDRR students gain an understanding of:

— Current disaster risk and resilience research and practice fields
— Disaster risk drivers, risk communication, and disaster risk reduction strategies
— Disaster resilience-building theory and practices.

Students must complete:

— GIS for disaster risk and resilience

— Introduction to disaster risk and resilience

— Natural hazard risk assessment

— Disaster risk and resilience applications

— Advanced urban, regional and resource planning
— Advanced risk and resilience

— Dissertation

The Master’s programme website does not provide information about this aspect.

Graduates are in a position to choose between proceeding into funded doctoral
programmes, or pursuing careers in disaster reduction, risk assessment, hazard
assessment, and environmental management and consulting, as well as in local and
regional government. Graduates have found work in consultancies locally and
internationally, in NZ Crown Research Institutes, in the Ministry for Civil Defence and
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Emergency Management, in regional Civil Defence and Emergency management Groups,
and in the private sector.

Eligible candidates must have:

— A bachelor's degree which is relevant to disaster risk and resilience, normally with a B
grade point average or higher in the final year.

— A statistics course

The Master’s integrates knowledge from risk assessment and planning.

The Master’s strong focus on interdisciplinary work is a strength of this practice. In

comparison with other practices, it also emphasizes theory and practice of resilience
building.
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3.2.8 Master of Civil Engineering for Risk Mitigation
(Polytechnic of Milano, Italy)

Key Features

General

Contents

Practice

Website: www.master-cerm.polimi.it/presentation

Topics

The Program was opened in the academic year 2009-2010 at the Politecnico di Milano.
The program is offered entirely in English in Lecco, one of the external campuses of the
Politecnico, 50 km north of Milan. The program is part of the internationalization efforts of
the Politecnico, thus attracting mainly and increasingly foreign students.

The program is grounded in the engineering tradition (civil, environmental, chemical,
electronic and information technology), offering fundamental and advanced tools
management to tackle a variety of natural and anthropic hazards. The classical
engineering approach to such problems, typically comprehending hazard and vulnerability
assessment, design of mitigation structures, technological systems for risk control, is
coupled with a softer design-oriented approach, provided by land-use, urban and regional
planning perspectives on the one hand and managerial expertise on the other. Both
approaches can contribute by complementing the strictly technical and scientific part with
more comprehensive tools that have been recognised as keys in risk prevention and
mitigation.

The program is developing over two years of full-time attendance. The first year is devoted
to civil engineering courses at a specialized level that are partly or totally focusing on a
risk-oriented approach, according to which engineers should guarantee a safety
coefficient or margin in any project or activity. The idea to focus on residual or intrinsic risk
is clearly changing the mindset of engineers, making them much more aware of the
uncertainties hidden in the models they use and of the difficulties in implementing the
results of models and good design in the real world. A 7-ECTS is devoted to the
fundamentals of risk management, including basic legal issues and features of the civil
protection organisations.

Multi- and interdisciplinarity is achieved in the second year by means of problem-solving
oriented modules where different competences (within a number of different disciplines)
are organised comprehensively to tackle a given risk management problem.

10 ECTS are devoted to the completion of a master's thesis, where students are
confronted with a variety of case studies, and problems to be solved. Examples from past
dissertations range from the development of emergency plans for a city, to the structural
analysis of the collapse of the Students’ Dormitory (Casa dello Studente) in the '’Aquila
earthquake, to the increasing role of IT and social media in disaster management in
Mexico, to the informational and economic challenges of introducing insurance coverage
against natural calamities in Vietnam. Some master’s theses are either developed abroad
in exchange programmes with other universities or in the context of internships some
students get within institutions and companies in Italy and elsewhere. An example is
provided by an internship carried out within the UN-ISDR office in Geneva that produced
as an outcome the analysis and proposal of new indicators for the Disaster Risk Index.

It is worth noting that the Programme was designed in such a way that a one-year
specialization master can be taken. In this case the disciplinary background of participants
can be much more varied, including professionals in the field of safety and security. A
more guided path is designed in case students lack a civil engineering background. They
will get a blend of management and technical expertise without the requirement to have a
deep knowledge in mathematics, physics and kinematics.

The Master’s website does not provide information about this aspect.
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Three main aspects have been considered as key concepts in structuring the Programme:

— The need to form specialists able to shape their expertise within a wider cultural and
social context.

— The recognition of the limits of instrumental knowledge and the need for reframing the
latter within a more comprehensive relational knowledge, particularly in those arenas
where peoples life and well-being is at stake.

— To help future scientists and technical experts to provide advice and be part of complex
governance processes, an ability that is crucial in fields like risk prevention and
management.

The career prospects are well described: graduates in Civil Engineering for Risk Mitigation
deals with the design of structures and infrastructures, planning, control and management
of town and land systems, evaluation of the environmental impact of structures and
infrastructures as well as research in public and private institutes. They can therefore find
employment with construction companies, design and consultancy companies and has
access to public administration offices.

The teaching approach is described online as follows: “A comprehensive approach to the
management of natural and technological risks requires a wide variety of competences,
many of which are well grounded in engineering disciplines (civil, environmental, chemical,
electronic and information technology).”

Teaching is organised along three conceptual axes: i) modelling tools are needed for
sound analyses of the processes involved; ii) the complexity of the problem requires skills
characterised by a strong interdisciplinary vision; and iii) the combination of different
disciplines is allowed by a problem solving approach. The Programme adopts an
interdisciplinary approach described online as follows: “Engineering solutions have
always been seen as fundamental pillars of both structural and non-structural mitigation.
Starting from a traditional engineering approach, the CERM proposes innovative paths to
deal with the complexities of today’s risks. First, civil engineering is coupled with a
systemic approach to risk assessment and management. The traditional focus on
buildings and structural safety is complemented by the analysis of the many uncertainties
faced in hazardous environments. Second, information and communication technologies
are proposed as fundamental tools to support Risk Management, in particular for handling
emergencies. Third, social, juridical and economical aspects are integrated into the more
technical perspective, to enable future professionals to understand the wider context in
which they will have to operate. The focus on integration has been embodied into an
innovative teaching method that addresses problems in comprehensive modular courses.
The present programme is intended as an interdisciplinary approach as it requires the
ability to work and interchange ideas with other experts in order to agree solutions.”

This multidimensional programme will form professionals who are able to integrate
competences in a team of experts dealing with the complexity of environmental risks
assessment and mitigation, as well as emergency management. As maintained by a
professor teaching at the Master’s: “the composition of students has changed over the
years, with an increasing level of less young with some professional background students
in the last two years, manifesting an explicit interest on the topic grounded on their
professional experience over the quota of students who mainly aim at a civil engineering
degree. Some of the graduated found a job or paid internship within insurance,
organisations and companies dealing with risk and hazard related issues in different
countries, ranging from Australia to Vietnam, to Italy. Students are mainly foreigners,
particularly in the last two years, coming from a variety of countries, mainly Asian, such as
Iran, Turkey, Vietnam, Indonesia, India, Bangladesh, China. To a lesser extent from Latin
America, mainly Colombia; some from Africa, mainly Egypt and Ethiopia. This clearly
reflects the formal relationships that have been established insofar by the Politecnico in
general with universities abroad. An increasing number of students is coming from
European countries, like Bulgaria, Romania, Croatia, France, Sweden and others. A clear
minority is represented by Italian students, something that is considered a weakness, first
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because we would like to educate also future lItalian civil protection officers and
practitioners. Second because many examples that we present in class of course are
taken from the ltalian context, which is a good one from which to pick examples as
discussed earlier, and therefore Italian students in class may help the others to overcome
the language barrier and have a better grasp of the details of the examples.” (Menoni et
al. 2014: 13).

Even if targeted for engineers, this programme provides a good multi- and interdisciplinary
education to the participants.

The Master’'s Programme and the teaching approach are exemplary for other programmes

with a clear engineering vocation. The conceptual axes of the teaching approach are also
innovative because they integrate a problem solving and an interdisciplinary perspective.
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4 EMERGING TRENDS AND LESSONS LEARNT

This section summarises the emerging trends and lessons learnt from the analysis, including practice
identification, screening and in-depth analysis.

41 CONTENT FEATURES

4.1.2 Main topics

The comparative in-depth analysis revealed a number of recurring main topics addressed in the practices
under study. Figure 4.1. summarises them:

Fig. 4.1. In-depth analysis: main topics.

Hazard / risk /
vulnerability
assessment

Preparedness
and mitigation

Early warnings
and emergency
management

Recovery
reconstruction

In general the key phases of the DRM cycle — preparedness and risk mitigation; risk analysis; early warning
and emergency management; recovery and reconstruction (Handmer and Dovers, 2007; Mitchell, 1999;
Nathan, 2008; UN, 2015; UNISDR, 2004, 2015) — are well covered. More attention is definitely dedicated to
prevention and risk analysis than to recovery and reconstruction.
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4.1.3 New/emerging topics

The in-depth analysis also revealed some emerging topics in higher education for DRR that the organising
institutions emphasise as innovative and necessary to face the new DRR challenges. These topics can be
summarised as follows.

Environment-disaster-development links

DRR is an interdisciplinary subject and it has links to other sectors such as environment, development and
human security. In this domain, climate change impacts are often regarded as the missing link between
environment and disaster. Yet another increasingly important link is between development and disaster.
Unplanned, ad hoc, or poor development, including disrespect of building constraints is often responsible for
a significant part of vulnerability. The analysis of the practices reveals that this link is becoming a prominent
topic in DRR higher education (e.g. University of Northumbria). It is interesting to note that this same discussion
happened in the conflict management/prevention field in the mid-1990s, where the relief-development
continuum became much discussed.

Synergies between climate change adaptation and disaster risk reduction

CCA and DRR, though broadly understood to be linked in some way, have not yet been taken as a holistically
linked complementary set of actions that requires coordinated action by all concerned stakeholders. Yet, the
significance of CCA-DRR synergy is especially felt by vulnerable communities that suffer the combined impacts
of climate change and natural disasters.

The existing implementation gap currently dividing the policy domains of CCA and DRR can be attributed to
institutional barriers; diverging political priorities; inter-sectoral misperceptions and miscommunication;
unequal funding sources; and varying operational timescales at national, European and international levels
(Booth et al., 2020). There is an increasing awareness that reducing these divergences and streamlining
synergies assist in closing the implementation gap and deliver better DRR policies. As a result, several
international practices increasingly deal with this issue (e.g. Lund University).

Big data for disaster risk reduction

Social media and digital technologies open new windows of opportunities for DRR by improving agencies’
communication and interaction with the public (e.g. provision of safety checks and recommendations in real
time), supporting public reciprocal support during crisis, facilitating the collection of data about public behaviors
in real time and promoting crowdsourcing, citizen science and other collaborations. At the same time they also
pose some challenges such as making available an enormous amount of data/information and increase in
inconsistent information, possible spread of harmful and inaccurate information and various ethical dilemmas
including potential breaches of privacy. The results of this analysis show that master's programmes
increasingly provide students with knowledge on these topics, including big data knowledge management,
semantic modelling, international disaster surveillance IT systems, early warning and response to disease
outbreaks and emergencies, social media and serious games for disaster risk management and behavioural
change (e.g. University College London). They present the key technological systems underpinning e.g.
weather/climate data collection, early warning and response, and provide an overview of the challenges and
opportunities created by new technologies, social media, and mobile systems. Also, it is important to mention
that these new programmes respond to an increasing need for new roles and responsibilities at the interface
of science and digital technology, e.g. data stewards and research software engineers that need competences
in both computer and climate/disaster risk science (see also (llieva and McPherson, 2018).

Cascade and conjoint effects and multi-risk approaches

DRR practitioners, decision- and policy-makers, and the experts who inform their judgment, usually treat
natural and anthropogenic hazards and associated risks separately. This means that they follow what may be
termed as single or multiple single-hazard and single-risk methods, neglecting the temporal and spatial
interdependencies that often arise between them. These interdependencies are critical to better understand
cascading disasters, compound and interconnected risks such as the case of Fukushima, Japan, in which an
earthquake caused a tsunami and multiple landslides which in turn caused a nuclear power plant meltdown.
New theoretical and methodological frameworks have been elaborated in order to better understand how
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cascade effects function and what/where the escalation points are. International practices increasingly include
this topic (e.g. University College London).

Risk perception, communication and science-society interface

Several practices address the science-society interface of disaster risk management/governance in order to
train students to be effective communicators, to analyse stakeholder perspectives and risk perceptions, for
example to understand why people underprepare for a disaster, and to design communication strategies, for
example to increase disaster preparedness. These practices introduce the students to i) cognitive, social,
anthropological, and integrated risk perception models/frameworks; and ii) risk communication theories and
practices. In an increasingly inter-connected and digitalized world, knowledge about basic communication
mechanisms and the acquisition of elementary communication skills (e.g. Lund University, University College
London, Columbia University, University of Geneva) is increasingly considered a must.

4.2 PRACTICE ORIENTATION

Carrying out research on disaster-related issues and exposing students to real-life situations to assess
vulnerabilities, mitigation and preparedness measures is a key aspect in many of the analysed practices.
Fieldwork makes DRR more applicable and authentic. Long-term internships are also an important aspect and
strong bonds with public/private organisations operating in DRM are a critical factor.

However, balancing theory and practice is a delicate task when developing DRM higher education practices.
The focus of the analysis has been on the role played by fieldwork, internships and other forms of training in
the selected practices.

A divide emerges quite clearly between practices/programmes with a strong fieldwork orientation (e.g.
University College London) vs. programmes that privilege internships (e.g. Lund University/Northumbria) which
may or may not include fieldwork. Time for internships and fieldwork can vary considerably (from 184 hours to
several months) especially considering that fieldwork is often the backbone of the master’'s thesis/final
dissertation.

The analysis reveals also some tensions between academic qualifications and the practical skills that are vital
in multi-sectoral planning and preparation. Finding the most effective way to provide appropriate
professional/practical training support is a difficult task, especially for some DRR sectors. For example this
support is not readily or easily available for those responsible for strategic DRR policy tasks (see also
(Handmer and Dovers, 2007). While DRR knowledge, research and experience are documented and made
available through dedicated books, journals, newsletters, web portals, training material, the less formal area
of “on-the-job” training and knowledge exchange between practitioners based on individual experience
emerges as relatively poorly addressed, especially in the sector of disaster policies. Some of the practices
(e.g. most prominently the MA in Climate and Society at Columbia University, the Master in Disaster Risk
Management and Climate Change adaptation at Lund University and MSc in Disaster Management and
Sustainable Development at Northumbria University) focus also on the social and political aspects of DRR, but
the mainstream and well-supported tradition deals with the natural aspects of geo-physical and hydrological
phenomena.

4.3 PEDAGOGICAL FEATURES

4.3.1 Learning outcomes and skill sets

The confluence of a world characterized by increasing risk complexity with rapidly changing work demands
has direct implications for the skill sets needed to advance resilience and risk reduction. This is reflected in
many practices. In this context, two types of new or emerging skill sets are recurrent in several practices under
study: i) big data analysis, machine learning and ITC competences for disaster risk management purposes;
and ii) strengthened capabilities in critical and creative thinking.
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4.3.2 Research-led teaching and strong engagement of practitioners

Research-led teaching is emphasised as a strong point in many of the practices under study (e.g. University
College London, Columbia University). The strong connection between the practices and existing research
centers at the universities is also a signal that teaching and research are often considered as necessary and
integrated parts of academic life: teaching without research runs the risk of going out of date and research
without teaching can disregard theoretical advances. In parallel an emerging strong trend regards the
engagement of practitioners, especially — but not exclusively — in the humanitarian sector and public
administration, as instructors/educators (e.g. University of Northumbria, Lund University).

4.3.3 Multi/inter- and transdisciplinary approaches in teaching and
research

Disaster preparedness and management are multidisciplinary in nature. Thus a basic requirement is to
guarantee a multidisciplinary approach and to include various subjects in a master’s programme (such as
geography, environmental sciences, geology, economics, sociology, civil engineering, urban and regional
planning, forestry, hydrology, atmospheric sciences, etc.). Interdisciplinarity is also emerging as a new
requirement. It results from the integration of concepts, theories and/or methods from different scientific
disciplines that create new knowledge about a certain topic such as the design of early warning systems or
risk mitigation plans.

A vast majority of the analysed practices claims to have a strong interdisciplinary vocation. Yet, the ambition
behind many of the analysed practices is to teach skills that cross boundaries not only between disciplines,
but also between theory and practice. This suggests a transition towards transdisciplinary approaches. Indeed
several programmes increasingly adopt (or profess to adopt) transdisciplinary approaches, with strong
involvement of practitioners as teachers or as supporters of internships. Yet, the analysis also revealed a
tension between interdisciplinary teaching and the rhetoric of integrated, skilled capacity building to solve ‘real
world problems’, and the reality of a continued bias in favour of siloed, disciplinary learning (see also (Holloway
et al., 2019).

Finally, it has proven difficult to find formal evaluations of how these approaches have really been applied and
if/now inter-and trans-disciplinarily approaches contributed to enhancing students skills and capabilities. As
already emphasized in the literature review (see Section 2), other sectors such as sustainable development
have already implemented good practices that can be inspirational also for DRM (Guimaraes et al. in press;
Pohl, 2011).

4.4 STRUCTURAL FEATURES

Structural features have been defined as the combination of the institutional anchoring, partnerships, funding,
fees and career prospects.

4.4.1 Institutional anchoring, partnerships, faculty networks and
research institutes

Faculty networks are critical for the success of a master's programme and DRM/CCA practices. Different
departments and/or institutes have to work together to guarantee good outcomes. One factor seems critical in
this respect. Academic institutions with disaster-focused research centers usually provide a wide array of
options for students, including courses or even multiple master’s programmes. This is the case for example
for the UCL London Master Programme and the UCL Institute for Risk and Disaster Reduction. The Institute
involves 70 academics across 12 departments and 7 faculties. Another institute closely linked to IRDR is the
UCL Humanitarian Institute which addresses the global challenges of humanitarian assistance and research.

However, the characteristics and mission of the research institutes/faculty networks that enabled the practices
spin-off can be very different. For example the International Research Institute for Climate and Society —
which is a key resource for the MA “Climate and Society” at Columbia University was established in 1996 as
a cooperative agreement between a public authority (namely NOAA Office of Global Programs) and Columbia

47



University. It has a staff of more than sixty people, who bring together physical, natural, and social science
expertise. In the case of the Master programme in Disaster Risk Science at the University of Stellenbosch the
Disaster Mitigation for Sustainable Livelihoods Programme, which is a research/advocacy unit, played a critical
role when the Master’s was established (1996) and between 1998 and 2008. In its own turn, it is acknowledged
that South Africa’s experience of disaster management policy and law reform processes provided an important
contextual driver to the Programme (Holloway 2009). Also in the case of this Master Programme, a
differentiated educational offer (master’s courses, short courses, training, etc.) can be considered a success
factor.

Finally, it is important to mention that there is a difference between intra- and inter-institutional networks, such
as in the case of cross-country transnational initiatives described in the next section.

4.4.2 Cross-country/ transnational governance models

Cross-country and transnational practices have also been analysed and are of particular relevance for the
aims of this report. Here below we summarise the key characteristics of the inter-institutional networks that we
analysed:

| AUEDM is a network of universities undertaking education and research in the field of environment and
disaster management. It was established in 2008 with 14 members, and as of 2013, it includes 29
universities from 17 countries and areas. It is hosted in the Kyoto University Graduate School of Global
Environmental Studies. The network has one president, two vice presidents (education and research),
and an executive board. It is unclear if the network is still active in 2019.

] PERIPERI U was conceptualized in early 2000 with the aim of integrating DRM CV across Africa. It is a
transboundary initiative involving 12 universities and 185 staff, speaking eight different languages.
Started in 2005, PERIPERI U conceptualized and implemented 28 DR-related academic programmes
and modules since 2005 and 87 short courses that reached 2,400 people between 2011 and 2016.
PERIPERI U involves academic programmes, practitioner training, integrated disaster research,
community outreach, and strategic engagement. Every partner works in these domains (from 2017
presentation the Global Platform for Disaster Risk Reduction).

] ANDROID partnership. Representing a collaboration of 64 HEls from 28 European and three non-
European countries, the network aims to generate a clearer understanding of the factors that enable
physical, socio-cultural, politico-economic and natural systems to adapt and sustain.

There are different governance models for programmes shared between different countries. Here below we
provide a preliminary typology of the main models emerging from the review:

u Weak network model: this model consists in the establishment of weak networks between universities
working in a specific area with the objective to facilitate disaster education at tertiary level though
development of regionally suitable and flexible curriculum structure across countries. AUDEM is an
example of this type.

u Cross-country/polycentric model: this model consists in conducting the first half of semester (Autumn
Semester, September-January) in one country, for all students. In the following half, students can
choose between two tracks, each in a different country. In Semester 2 (Spring Semester, February-
June) students will continue their respective advanced modules according to the chosen study track
focus plus a hands-on, practical internship at any of the universities or associated centres included in
the program. This model has been adopted by an Erasmus Mundus Master Programme in Public Health
and Disasters which involves three countries.

u One country centred/monocentric model: in this model, all students conduct the semesters in one
institution but they have to follow at least one course or carry out dissertation research in two of the
other partner institutions. This model has been adopted by Erasmus+ Master Programme in earthquake
engineering, which includes universities in four countries.
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5 EVALUATION OF TRANSFER POTENTIAL FOR
THE SOUTH CAUCASUS

The transfer and adaptation potential of the analysed practices for the South Caucasus has been evaluated in
two different ways. On the one hand, we identified some key and unique characteristics of each practice that
could potentially inspire new practices in the region. On the other hand, national experts (NE) in Armenia,
Azerbaijan and Georgia provided written comments on the draft report, with a particular focus on i) the
strengths and weaknesses of the programmes and practices described in the report from the perspective of
their national higher education context, and ii) opportunities and threats to transferring programmes and
practices described in the report to their national context.

The NE identified some programmes as particularly relevant for their national contexts. Here below we
integrate inputs and suggestions from all the three NEs (single-country based evaluations are also available
upon request):

| CERG-C Specialization certificate for the assessment and management of geological and climate
related risk (University of Geneva, Switzerland). Designed for both research and management
professionals and includes modules (Risk Management, Seismic, Landslide Risk, Hydro-Meteorological
phenomena/Flood Risk and Climate Change) in line with Sendai DRR Framework and with DRM
national strategies in the countries involved in the project (explicitly mentioned for Armenia). [Suggested
by 2 NE]

] Master Programs at the Institute for Risk and Disaster Reduction (University College London, United
Kingdom). Well-structured program reflecting a wide range of disaster-related issues. It also contains
very important courses on catastrophes, crisis management and contingency planning, post-disaster
recovery and development. The program seems relevant for decision makers in the areas of national
security and DRM. [Suggested by 2 NE]

] Professional Certificate in Disaster Risk Reduction and Climate Change Adaptation (Institute for
Parliamentary studies, United Kingdom). This is an intensive one-week course followed by two written
tasks. Successful candidates will be awarded a Certificate in Management & Leadership. In addition,
the successful candidate will receive a transcript from the International Centre for Parliamentary Studies
certifying the specialization in Disaster Risk Reduction. This program sounds very attractive from a
financial point of view. The course itself lasts only 7 days, the rest is to be done remotely. [Suggested
by 1 NE]

| Master’s Program in Disaster Risk Management and Climate Change Adaptation (Lund University,
Sweden). All courses including elective ones are very relevant. The course covers practically the entire
DRM cycle enriched with climate considerations. The program is applicable to all socio-economic
sectors, meaning that it could be a universal solution for the entire family of HEls. [Suggested by 1 NE]

u The Master of Civil Engineering for Risk Mitigation (Politecnico di Milano, Italy), or Erasmus+ Master in
earthquake engineering and/or engineering seismology are particularly relevant for their seismic risk
focus. Seismic risk is considered a critical risk and there is a lack of qualified professionals, especially
in the sector of seismic safety of constructions and buildings. [Suggested by 1 NE]

Also, one national expert deemed it relevant to request an evaluation of the transfer potential of the selected
practices to the HEIs that are engaged in the other activities of the SCAC project in Armenia, Azerbaijan and
Georgia. Similarly, another expert suggested an in-depth analysis of the national institutional frameworks for
DRR higher education (as conducted in activity 1.1.1.3. of the SCAC project) to better understand, among
other aspects, the relationship between the research centres of the national academies of sciences and the
universities. He also suggested to add the MSc in Emergency Planning/Management and in Disaster
Management at Coventry University (UK) to the analysis.

Some barriers also emerged from the evaluations, which can be summarized as follows:

u Necessity of external funding to kick-start a new DRR practice/programme: tuition fees in South
Caucasus countries are very low and the number of interested students will most likely not be large
enough to cover fieldwork and research expenses, which is a crucial part of any DRR programme. The
clear identification of international projects, grants or other types of additional funding will be critical for
the development of DRR capacities in the higher education sector.
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Faculty networks, collaboration and enhanced transdisciplinary dialogue: bringing together professors
from different schools and institutes in the same university as well as engaging with practitioners
represent a new challenge for many universities in the South Caucasus. Even if there are exceptions,
research institutes inside and outside universities tend to work in silos. A good institutional anchoring is
considered key by all NEs.

Targeting higher education offer to different groups: the analysed practices fit the needs of different
target groups. Future managers of government agencies could prefer infusion or stand-alone courses
(see (Petal, 2015) typology described in Section 2.2.) while young practitioners may prefer distance
learning. All NEs seem to agree that it is critical to provide guidance on how to use already available
online DRR courses and other information. Even if most of this information is in English, automatic
translation may help.

Institutional resistance to change is considered a major barrier: necessary changes concern mindsets,
expectations, methodological and teaching concepts, purpose of the education, education-real life
interface, etc. Thus, in order to change the present DRR higher education system it will be necessary
to thoroughly discuss and negotiate different options to come up with the most optimal, efficient and
commonly acceptable solution.

Lack of professional literature in native language, limited availability of education standard requirements,
lack of easy adaptable training course modules for teachers and trainers, rigid regulations particularly
in the educational institutions (including traditionalism — about good old times) are also identified as
possible problematic issues.

Finally the NE also identified the following catalysts and actions to be undertaken to improve DRR higher
education in their countries:

The private sector is considered a powerful catalyst to drive transformation in the DRR higher education
sector, especially in light of the increasing need of professional in the CCA and DRR sectors.

Short-term intensive teaching and training courses for professors.
Opportunities to visit EU or US universities for at least one semester.

Invest in distance learning as well update and upgrade libraries with modern textbooks and publications
and facilitate access to electronic libraries.

Enhanced cooperation and collaboration with high-ranking EU and US universities, participation in
international projects and exchange programmes, engagement with practitioners and civil society.
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6 CONCLUSION

There is an increasing awareness that disaster risk related higher education is essential for promoting a culture
of prevention and is directly applicable to a wide range of disciplines and sectors (including agriculture,
business studies, education, environmental management, engineering, public health, urban planning, public
administration and governance). Specifically, HEIs play a crucial role in advancing skilled human capacity in
the disaster risk domain but also in supporting disaster risk research and policy at all scales.

The systematic review conducted for this study illustrates the following trends:

u New/emerging topics: environment-disaster-development links, synergies between CCA and DRR, use
of big data for disaster risk reduction, cascade and conjoint effects/multi-risk approaches, risk
perception, communication and governance are the topics presented as innovative and critical in order
to provide up to date disaster risk higher education.

] Divide between fieldwork and internships: a divide emerges quite clearly between practices/
programmes with a strong fieldwork orientation vs. programmes that privilege internships. Time for
internships and fieldwork can vary considerably (from 184 hours to several months) especially
considering that fieldwork is often the backbone of the master’s thesis or /dissertation.

u Pedagogical innovation: strengthening capabilities in critical and creative thinking, research-led teaching
and strong engagement of practitioners, multi/inter- and transdisciplinary approaches in teaching and
research are presented as key ingredients of pedagogical innovation in the practices under study. Yet,
it has proven difficult to find formal evaluations of pedagogical innovation, e.g. focusing on how inter-
and transdisciplinary approaches have contributed to enhancing students skills and capabilities.

[ ] Faculty networks are critical for the success of a master's programmes and DRR practices. Academic
institutions with disaster-focused research centres usually provide a wide array of options for students.
Evidence from several countries proves that these centres are often key drivers of national policies and
law reform processes, thus extending their influence far beyond teaching and research.

u Governance models of transnational academic networks: cross-country and transnational practices are
of key relevance for the SCAC project. The screening revealed a typology of governance models
including a weak network, a polycentric and a monocentric model. These models follow an ideal
continuum from weak to strong engagement of the leading organisation. This means, for example, that
in the monocentric model, all students conduct the semesters in one institution but they have to follow
at least one course or carry out dissertation research in two of the other partner institutions.

In light of the South Caucasus barriers and catalysts described in the report (see Section 5), transnational
academic and learning networks such as AUEDM and PERIPERI U can represent a good model to foster
partnerships between universities in different countries. PERIPERI U partners created joint academic
programmes but also short courses that reached thousands of practitioners in different African countries. Yet,
the question of long-term sustainability of these voluntary and non-binding initiatives still remains open.

In conclusion, the analysis shows the critical role of HEIs in advancing DRR knowledge and practice and in

generating a well-educated and risk-aware population. These aspects are a necessary and urgent prerequisite
for building a resilient society, in the South Caucasus and beyond.
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ANNEXES

ANNEX 1: LIST OF PRACTICES CONSIDERED IN THE
SCREENING PHASE

This Annex includes the list of practices considered in the screening phase. When available, links to the
practice websites have been provided. The links listed below have been last accessed between 13" and 20t
June 2020.

Masters

1. Master of Science in Risk Prevention and Disaster Management (University of Vienna, Austria).

2. Master of Climate Change (Australian National University, Canberra, Australia).

3. Master of Disaster Management (University of Copenhagen, Denmark).

4. MS Management Global des Risques (Ecole Nationale Supérieure d’Arts et Métiers, Paris France).

5. Master in Disaster Management and Risk Governance (Rheinische Friedrich Wilhelms Universitat Bonn,
Germany).

6. Master Msc in Natural Hazards and Risks in Structural Engineering (Bauhaus Universitat Weimar,
Germany).

7. Master of Disaster Risk and Resilience (University of Canterbury, New Zealand).

8. Master Programme in Disaster Risk Management and Climate Change Adaptation (University of Lund,
Sweden).

9. Master of Science (MSc) in Disaster Management and Sustainable Development (University of

Northumbria, UK).
10. Master of Climate studies (University of Wageningen, Netherland).

11. Master of International Disaster Management (University of Manchester, UK).

12. Master of Risk, Crisis and Disaster Management (University of Leicester, UK).

13. Masters of Science at the Institute for Risk and Disaster Reduction (University College London, UK).

14. Master of Arts Program in Climate and Society (Columbia University, New York, USA).

15. Master of Philosophy in Disaster Risk Science and Development (Stellenbosch University, South Africa).

16. Master of Civil Engineering for Risk Mitigation (Politecnico di Milano, Italy).

Stand-alone training courses and postgraduate diplomalcertificates

17. Specialisation certificate for the assessment and management of geological and climate related risks
(CERG-C University of Geneva, Switzerland).

18. UNITAR (United Nations Institute for Training and Research) offers a portfolio of climate change related
education and training including e.g. UN approach to climate change learning and skills development,
national budgeting and adaptation planning, climate change development network.

19. Graduate course on disasters, environment and risk reduction, United Nations Environment Programme
(UNEP) and the center for natural resources and development.

20. Elective course on disasters, environment and risk reduction by Partnership for environment and
disaster risk reduction (PEDRR) in collaboration with the Cologne University of Applied sciences center
for natural resources and development (CNRD).

21. PanafGeo: a geoscientific training partnership between European and African geological surveys
(BRGM, France).
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22,

23.

24,
25.

Debris flow in a changing environment: training course for students and professionals (University of
Padova, Italy).

YSSP: Risk and Resilience young scientists summer programme (International Institute for Applied
Systems Analysis, Austria).

LARAM: International School on landslide risk assessment and mitigation (University of Salerno, ltaly).

Professional certificate in disaster risk reduction and strateqic climate change adaptation (International
Center for Parliamentary studies, UK).

Course materials available online

Course materials are available online. These can provide a useful background to set the stage for a master’s
programme. The courses have different formats and focus on different topics. Because most of these courses
have been developed in the past 5-10 years they are focused primarily on new or emerging topics such as
disasters and development, ecosystems-based climate adaptation, or climate change and disaster risk
reduction. Selected examples are reported here below:

26.

27.

28.

29.

30.

31.

32.

33.

34.

Stakeholder participation for resilience: the Zurich Flood Resilience Alliance and the Climate Information
Services Research Initiative (CISRI) co-hosted this webinar on the importance of and the challenges
with including, involving and working alongside the communities and institutions who are affected by
climate variability, change and hazards.

Disasters and ecosystems: resilience in a changing climate: this open online course was developed by
the TH Kdéln — University of Applied Sciences in Germany and UN Environment, and is hosted on the
Asian Disaster Preparedness Center platform in 2012. It explores the interlinkages between
ecosystems, disaster risk reduction and climate change adaptation. It aims to enhance knowledge and
skills for tackling complex issues such as resilience and transformation, sustainable development,
ecosystem management, disaster risk reduction, climate change adaptation and how they can be
operationalized.

Disaster Preparedness: this open online course provides information about the disaster risk
management cycle, with focus on preparedness and recovery. It has been developed by a lecturer at
the University of Pittsburgh, United Kingdom.

Measuring Resilience: this webinar hosted by the International Institute for Sustainable Development
unpacks work on measuring resilience. It presents the Climate Resilience Screening Index and the
Saskatchewan’s Climate Resilience Measurement Framework.

A Resilient Future: Science and Technology for Disaster Risk Reduction: This open online course aims
to introduce participants to existing and emerging technologies suitable for disaster risk reduction while
promoting the overall aim of sustainable development. The course focuses on three main natural
hazards- floods, landslides and earthquakes. Organised by the Swiss Federal Institute of Technology in
Lausanne.

Building Climate Resilience for National Adaptation Plan: This online course on National Adaptation
Plans: Building Climate Resilience in Agriculture brings you closer to the nexus of climate change
adaptation, agriculture and sustainable development.

Introduction to Resilience for Development: This course entitled “Introduction to resilience for
development” is divided in two parts: i) understanding resilience thinking; ii) applying resilience thinking
to national biodiversity and development plans. It focus on resilience assessment and resilience policies
by embracing an holistic approach, that includes DRM. This course is hosted by UNDP, in partnership
with several other international organisations. The course is co-funded by the United Nations
Development Programme, the Swedish International Development Cooperation Agency, and the
Stockholm Resilience Centre.

Flood Risk Management: This on-line course focus is on aspects of flood risk management, forecasting
and protection measures. Students will learn which concepts exist to protect people from floods having
a look at the catchment, the rivers and the settlements at risk. Following the so-called flood risk cycle,
prevention, protection and preparation measures are described. The course was developed as a joint
partnership by Professor of the University of Munich and Aachen.

Climate Change Science and Communication, and Action: This course covers the basics of climate
change science and impacts, but also the subtleties of climate change communication. It also address
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35.

climate change actions, from what individuals can do at home to global policy agreements. This course
is offered in partnership with Cornell Institute for Climate Smart Solutions, Cornell Cooperative
Extension, and the Civic Ecology Lab.

Climate Change Learning Resources: This section of UN Climate Change partnership fosters sharing
of information, experience and lessons learned in matters of climate change learning. Additionally, the
UN CC:Learn partnership has designed various learning materials available at the link.

Cross-country/transboundary academic programmes

36.

37.

38.

39.

40.

41.

Erasmus Mundus MA in Public Health in Disasters organised by the Karolinska Institute (Sweden),
University of Oviedo (Spain) and Catholic University of Louvaine (Belgium).

Erasmus+ Master in earthquake engineering and/or engineering seismology organized by a consortium
of European universities and research institutions, led by IUSS Pavia’s UME School (www.umeschool.it)
and featuring the participation of the University of Patras (Greece), the University of Grenoble Joseph
Fourier (France), the Middle East Technical University (Turkey).

Intensive courses offered by the University of Lund (Sweden) and University of Copenhagen (Denmark)
on sustainable recovery, risk reduction and preparedness and risk assessment.

AUEDM (Asian University Network of Environment and Disaster Management) is a network of
universities undertaking education and research in the field of environment and disaster management.
It was established in 2008 with 14 members, and as of 2013, it includes 29 universities from 17 countries
and areas. It is hosted in the Kyoto University Graduate School of Global Environmental Studies. The
network has one president, two vice presidents (education and research), and an Executive board. It is
not entirely clear if the network is still active in 2019. AUEDM is closely linked to another Asian network
for the Promotion of Sustainability in postgraduate education and research.

PERIPERI U (Partners enhancing resilience for people exposed to risks) was conceptualized in early
2000 with the aim of integrating DR curricola across Africa. It is a transboundary initiative involving 12
Universities and 185 staff, speaking eight different languages. Started in 2005, PERIPERI U
conceptualized and implemented 28 DR related academic programmes and modules since 2005, 87
short courses that reached 2,400 people between 2011 and 2016. Periperi u involves academic
programmes, practitioner training, integrated disaster research, community outreach , and strategic
engagement. Every partner works in these domains (from 2017 presentation the Global Platform for
Disaster Risk Reduction).

ANDROID network Representing a collaboration of 64 High Education Institutions from 28 European
countries as well as three non-European countries, the network aims to generate a clearer
understanding of the factors that enable physical, socio-cultural, politico-economic and natural systems
to adapt and sustain.
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