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Challenges of the Adaptation Planning — Evolution of the Vulnerability
Assassment Methodologies

Pal SELMECZI

PhD Student

Corvinus University of Budapest, Doctoral School of International Relations and Political Sci-
ence - Hungary

Abstract

The climate change is one of the greatest global challenges of our time. In the past, climate
policy focused primarily on preventing and reducing greenhouse gas emission: that is mitiga-
tion policy. In the last decade, the adaptation to the impacts of climate change has become
critical due to the accelerating weather extremities. There is significant difference between mit-
igation and adaptation policies. The later focuses on local impacts and responses, while the
mitigation sets global goals for reduction of greenhouse gas emission. In 2007, the IPCC 4th
Assessment Report defined the concept and methodological framework for vulnerability as-
sessment, and in the last decade many countries and regions developed their adaptation strate-
gies based on this framework. In 2014, the IPCC 5th Assessment Report, and after the IPCC
6th Assessment Report modified the vulnerability assessment framework. In this study, | ex-
amine the latest approaches of climate change vulnerability assessment methods and how this
methodology has evolved in the last decades.

Keywords: climate change, climate adaptation, adaptation policy, vulnerability assessment
JEL Codes: Q54, Q58, R58

1. Objective of the research topic

In this study | would like to examine the latest approaches and practices of regional and sectoral
climate change vulnerability assessment. As part of the research, | will evaluate adaptation pol-
icies and possible interventions, and introduce the importance of local adaptation against global
mitigation efforts. In this review | focused on the evolution of the vulnerability assessment
methods. To achieve this goal | concentrate on the following main research questions:
e What are the newest methods of climate change vulnerability assessment?
e How they developed through the IPCC 4th, 5th and 6th Assessment Reports? Through
these I try to identify both the evolution of the methodology and the methodological prob-
lems and gaps.

2. Development of vulnerability methodologies

FitzGibbon and O. Mensah (2012) have made a comparative analysis of Ritter and Weber’s
(1973) characteristics of wicked problems and the extent of their manifestation in climate
change vis-a-vis water management in Ghana. Based on this, it can be concluded that climate
change is a wicked problem. Therefore, climate change adaptation planning needs a tool to help
avoid maladaptation and find right solutions of adaptation. Vulnerability assessments are the
main tool for this through this solution.
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To secure (or at least facilitate) sustainable development of given territories, considering both
the aspects of environmental, social and economic factors of sustainaibilty, is a complex devel-
opment policy challenge. It is even more complex when the territory is affected by the impacts
of the climate change, which issue, as we saw earlier, can be classified as a wicked problem.
To find proper responses for these challenges, it is inevitable to study the local environmental
and climatic circumstances and the potential social/economic answers. Vulnerability assess-
ments make us capable of finding these answers, hopefully the proper ones.

The development of vulnerability assessment methodologies can be observed in several
areas (food security, disaster management, climate change adaptation). Methods of these anal-
ysis are mostly based on the observation that external change in a system usually does not affect
different actors of the system equally or uniformly (different regions, sectors, and social groups
are affected differently). These differences are caused by factors introduced below.

The change in the state of the environment and the direct factors of the changes (exposure) will
be different in each area. For example, the amount and distribution of precipitation can change
in different ways, even within a smaller country, like in Hungary.

Another cause of the differences is that individual regions, sectors, or social groups (“af-
fected system”) can withstand the changes to varying degrees. This is measured by sensitivity,
the weather dependent behaviour of the affected system. It is easy to see, for example, that the
effects of heatwaves can have severe consequences for older age groups but at the same time
they mean a significantly lower risk for the younger ones (Paldy & Bobvos, 2008). In some
valley or foothill located areas, the increased precipitation may result in a significant municipal
rainwater inundation and thus a loss of yield, depending on the geological and soil conditions.
In contrast, in other areas, the yield of agricultural production may even improve because of
more precipitation.

The third factor that can have a decisive impact on the vulnerability of a given area is the
quality and strength of the social/economic responses to change and the ability of a given site
to cope with the adverse effects of climate change (adaptive capacity). In this respect, the level
of socio-economic development of each region and their regional differences can be crucial.
For example, unfavorable income and/or infrastructure conditions may hinder the stakeholders
of an underdeveloped area to take effective adaptive measures of adaptation to the effects of
climate change (Rotarné et al., 2016).

Adequate knowledge about these three factors (exposure, sensitivity, adaptive capacity)
and detailed exploration, evaluation, and understanding of the relationship between them pro-
vides an opportunity to determine the vulnerability of regions to climate change. At the same
time, it is essential to mention that in this respect, differences in the methodologies of vulnera-
bility assessments can be observed between the different research communities and schools.

3. Development in the conceptual approach and assessment methodologies for vulnerabil-
ity since the 1980s

The concept of vulnerability has been widely used since the 1980’s to study environmental
issues such as disaster risks, global environmental impacts, or impacts of climate change. This
issues influence the sustainable development exceptionally, so their use can help to move envi-
ronment and climate change policies in a sustainable direction. At the same time, the concept
has been applied in the social sciences, too. In their work on the evolution of vulnerability
studies, Fiissel and Klein (2006) identifiy three fundamentally different approaches in this area:
e The risk- and hazard-based approach is most prevalent in the technical sciences’ risk
assessments and disaster analyses. In this approach, vulnerability means the threat that an
external source poses to the investigated system. It basically examines the relationship
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between the magnitude of the impact and the responsiveness of the affected system. This
approach focuses on the sensitivity parameter of the aforementioned IPCC methodology.

e The social science approach examines social vulnerability, focusing on the household
and the community, which are fundamentally influenced by socio-economic and political
factors. In this approach similarities with the IPCC methodology’s adaptation capacity
pillar can be observed.

e According to the integrated approach developed by the IPCC, vulnerability "refers to
the degree of vulnerability, and to the lack of adaptation to adverse climatic effects. It
depends on the nature and extent of climate change affecting the system and the sensitivity
and adaptability of the system™ (IPCC, 2007). This approach is emphasized further in the
IPCC 5™ Assessment Report, which claim that the risks of climate change stem from the
interactions of climate-related threats (including hazardous events and trends) with vul-
nerable anthropogenic and natural systems, taking into account the latter's ability to adapt
(IPCC, 2014). The IPCC 6™ Assessment Report uses also the framework of the 51" As-
sessment Report (IPCC, 2022).

Exposure | | Sensitivity

[ Sensitivity | [ Adaptive Capacity
v e
‘ Potential Impact )(— ———————— l Adaptive Capacity ‘ i
v I
Vulnerability
IPCC 2007 Paradigm IPCC 2014 Paradigm

Figure 1: The concept of vulnerability is presented in the IPCC 4™ and 5™
Assessment Reports
Source: Sharma et al. (2019)

The new assessment framework introduced in the IPCC 5th Assessment Report focuses
on risks, as opposed to the previous methodology, which puts vulnerabilities at the center
(IPCC, 2014; IPCC, 2022). A further difference is that while previous assessments have taken
into account exposure (namely the direct effects of climate change) in determining vulnerabil-
ity, the newer methodology only takes this into account at the level of risk.
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Figure 2: Hlustration of the core concepts of the IPCC 5th Assessment Report
Source: IPCC (2014)

However, this approach is problematic in several aspects. The primary question for the
evaluators and planners is: to what the settlements or areas are vulnerable. However, omitting
the exposure does not provide an answer to this question in the vulnerability study. The meth-
odology only takes sensitivity and adaptability into account: Vulnerability in IPCC 6" Assess-
ment Report ,,is defined as the propensity or predisposition to be adversely affected and en-
compasses a variety of concepts and elements, including sensitivity or susceptibility to harm
and lack of capacity to cope and adapt” (IPCC, 2022)

Another problem is that risk is in the center the concept, but by definition it does not take
into account the damage, only the probability of the occurring effects. Risk is defined in the
IPCC 6™ Assessment Report ,,as the potential for adverse consequences for human or ecologi-
cal systems, recognising the diversity of values and objectives associated with such systems”
(IPCC, 2022). However, the common definition of risk states that risk is the result of probability
and demages (Kerekes, 1998). Due to methodological inconsistencies and difficulties of the
newer methodologies it is used in assessments and planning, the vulnerability assessment
framework introduced in the IPCC 4™ Assessment Report is still used (Sharma, 2019) in prac-
tice (e.g. COPERNICUS, NAGiIS).

The vulnerability assessment concept has undergone significant development since its
first appearance. Moreover, this development is still ongoing today. Methodologies based on
the IPCC 4" Assessment Report methodology are currently the most widely used in climate
vulnerability studies.

The structure of climate vulnerability assessments is not entirely uniform, and even there
are special analytical pathways (strategies) for assessing impacts and adaptation options that
cannot be integrated into the basic structure of vulnerability analyses. The most important types
of analysis developed during the evolution process of climate vulnerability assessments are as
follows (Fiissel & Klein, 2006):

e Impact assessments model the direct impact of one or more climate scenarios according
to impact mechanisms without considering the possible adaptation of the studied objects.
They typically consist of only a quantitative component and are often entirely neglect
non-climatic factors. This analysis path is most common for smaller modeling studies
within a single sector.
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e Vulnerability assessments (sensu stricto): in addition to taking stock of the expected
effects, these analyses also consider the adaptability of the objects and, through this, seek
to assess the vulnerability. It is currently the most widely used analytical strategy of the
comprehensive, interdisciplinary studies of climate change consequences.

e Adaptation assessments: While the primary purpose of impact assessments and vulnera-
bility assessments is to make the most realistic estimation of climate risks associated with
each site and object, adaptation analyses aim to optimize possible adaptation (and some-
times mitigation) strategies. To this end, interdisciplinarity, broad stakeholder involvement,
and a multi-circular, iterative analysis are its most essential aspects.

Some authors consider only the second type in the list, specifically focusing on vulnerability
assessment, to be a real "vulnerability" analysis. Meanwhile, others use the term in a broader
sense to include several related techniques for assessing effects, sensitivity, vulnerability, and
adaptability.

In Hungarian practice and climate policy, the second approach is widely used. The Na-
tional Adaptation Geoinformatical System (NAGIS) and the National Adaptation Strategy are
also based on this. They follow the CIVAS model, which is based on the definition published
in IPCC AR4 (Selmeczi et al., 2016). Accordingly, the territorial effects of climate change are
examined in the context of exposure — sensitivity — expected impact — adaptive capacity —
vulnerability (Palvolgyi & Czira 2011)

The biggest challenge in vulnerability assessments is the evaluation of adaptability. Pap-
pné Vancsé and her co-authors in 2016 examined the methods of estimating adaptability. They
found that most adaptability studies use widely available big databases to determine adaptabil-
ity. However, this datas do not take into account adaptation practices. They came to the conclu-
sion that the most important element of the adaptation complex indicators should be data and
information on adaptation practices, and for this, questionnaires and fieldwork are essential
(Pappné Vancso et al. 2016).

In the longer term, the evolution of vulnerability assessments clearly points to the direc-
tion of adaptation analyses, directly addressing the relevance of most critical policy issues
(UNDP, 2003) and recognizing the importance and complexity of the interactions between bi-
ophysical and socio-economic systems. In addition to and instead of linear, single-sector-fo-
cused climate impact assessments, complex multisectoral or integrated analyses are gaining
ground and role. I also consider this direction to be followed for analyses to be developed within
the framework of local and regional climate strategies. The report of the second working group
of the IPCC 4™ Assessment Report also underlines the importance of cross-sectoral and inte-
grated analyses and identifies their development as a priority in climate policy assessment ac-
tivities (Carter et al., 2007; Fischlin et al., 2007). However, even the most complex and inte-
grated models are relatively more straightforward sub-models focusing on specific issues, and
the development of models on topics is also one of the research priorities recommended by the
IPCC (Carter et al., 2007). Integrated assessment models can also increase the effectiveness of
responses by facilitating and applying relevant tools, designing appropriate governance struc-
tures, and adequate institutional and human capacities. Integrated answers are particularly rel-
evant in energy infrastructure planning and implementation for interactions between environ-
mental elements/systems and infrastructure or urban planning (IPCC, 2014).

4. Conclusions
The adaptation is a constantly developing field of research during the recent decades. It’s im-
portance has been significantly growing in the international climate policy, especially since the

Paris Agreement, when it was declared as an equal counterpart of mitigation. Adaptation to
unavoidable impacts is very important for states, as impacts occur locally and regionally. In
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Hungary where GHG emissions are not significant, but impacts of climate change are present
and will be present for centuries, adaptation will be more important task of climate policy than
mitigation. Vulnerability assessments are essential for the development of adaptation strategies
and measures and find sustainable solutions in regional development policies. Evolution of
these vulnerability assessment methodologies show a perpetual development. Currently the
most frequently applied approaches as follows:
e Impact assessments model: the direct impact of one or more climate scenarios according
to impact mechanisms without considering the possible adaptation of the studied objects.
e Vulnerability assessments: in addition to taking stock of the expected effects, these
analyses also take into account the adaptability of the objects and, through this, seek to
assess the vulnerability.
e Adaptation assessments: While the primary purpose of impact assessments and vulnera-
bility assessments is to make the most realistic estimation of climate risks associated with
each site and object, adaptation analyses aim to optimize possible adaptation strategies.

In IPCC 4" Assessment Report, the standard vulnerability assessment methodology was
used, but the IPCC 5" Assessment Report has moved towards a methodology for adaptation
assessments. This methodology puts risk at the center. According to this, the risk is determined
by exposure, vulnerability and hazard, however, the damage cannot be properly identified in
this approach, so the risk cannot be determined. The practical evaluations in recent years con-
tinue to use the IPCC 4" Assessment Report methodology. This is true even for Hungary, where
the NAGIS system as the leading climate policy decision supporting and vulnerability assess-
ment tool of the country, uses IPCC 4™ Assessment Report definition as its methodological
basis.
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