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ABSTRACT

Disasters and their effects are rising worldwide, particularly in developing nations. Climate
change is causing more frequent, intense, and recurrent disasters than ever. Developing
countries are disproportionately affected due to low coping capacities. The Sustainable
Development Goals (SDGs), Sendai Framework for Disaster Risk Reduction (SFDRR), and
the Paris Agreement on Climate Change were adopted in 2015 to prioritise resilience-based
sustainable development outcomes. "Zero Hunger," the second SDG, highlights the precarious
state of food security and the need for investments to achieve it. The food security sector has
been disproportionately affected by disasters and climate change due to its inherent and
systemic vulnerability. This study has recognised that district governments and other sub-
national key stakeholders are crucial to achieving food security. Despite growing recognition
of the role of subnational actors, several issues related to insufficient contributions and efforts
in mainstreaming climate change adaptation (CCA) and disaster risk reduction (DRR) into
development work have been reported. Therefore, this research aims to develop a framework
for mainstreaming CCA and DRR into food security sector planning at the sub-national level.
The research adopts the multiple case studies strategy and investigates three districts in Sri
Lanka. Documents, archival records, and key informant interviews in the case districts were
used to collect data. Semi-structured interviews with national experts supplemented case study
findings. According to the study findings, district administrations and their local stakeholders
face many challenges, limitations, and issues in mainstreaming CCA and DRR into the food
security sector. Therefore, the study proposes a comprehensive framework to mainstream CCA
and DRR into food security sector planning at the sub-national level. The study also makes
several recommendations for reforming and restructuring existing planning processes to make
them climate and disaster inclusive. The study shows the importance of identifying specific
roles, mandates, and enabling environments for each stakeholder at different levels, including
end users like community groups and farmer organisations. Governance issues, multi-
stakeholder coordination issues, technical knowledge and know-how, fragmented approach to
integration, lack of communications and awareness, data and evidence, financial solutions and
resource efficiency, institutional mechanisms and mandated institutions, policy and legal
provisions and related tools and methodologies should be addressed as a priority to advance

CCA and DRR mainstreaming agendas.
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CHAPTER 1: INTRODUCTION

1.1 Background to the Study
1.1.1 Disaster Trends and Impacts

The magnitudes of hazards and their frequencies are on the rise. Based on the latest report by
the World Meteorological Organisation (WMO), which analysed the past 50 years' data, it is
evident that most disasters are triggered by climate, weather, and water-related hazards (World
Meteorological Organization, 2022). Disasters do not affect all countries and communities on
the same scale. Their impact on poor and vulnerable countries is much higher than that of their
developed counterparts (UNDRR, 2020; United Nations, 2019). Disasters affect not only lives
but also other infrastructure and properties such as roads, schools, public amenities,
livelihoods, etc. According to the World Bank, more than 350 million people are impacted
annually by disasters and protracted crises (United Nations, 2019). Based on the latest statistics,
more than 2 million people have been killed by disasters, affecting more than 6.9 billion people
in the Asia-Pacific region alone. Asia has reported the highest number of fatalities and affected
people from 1970-2020 (United Nations, 2021). Some of the most common hazards in the
region include floods, droughts, cyclones, landslides, and earthquakes. The most common
impacts include fatalities, injuries, house and property damages, and loss of livelihoods.

On the other hand, studies suggest that the climate is changing. The sea-level rise and global
mean temperature changes have been projected to impact food security, biodiversity, and
ecosystem services (Javeline et al., 2019). The link between climate change and climate-
induced hazards is much more evident than ever before. Climate change has been directly and
indirectly attributed to increased or decreased precipitation, and temperature changes, leading
to more frequent and intense hazards such as floods, droughts, cyclones, heatwaves, and cold
waves (Christopher B Field et al., 2012). The impact of climate change is a global phenomenon,
and no country will escape its effects. However, poor and developing countries, specifically
those in lower latitudes, will face severe consequences of climate change and climate-induced
hazards compared to their richer counterparts (Mendelsohn et al., 2006). Some critically
affected sectors due to climate change include agriculture, food security, and water resource
management.

Against the backdrop of climate change and climate-induced hazards, countries have agreed to

post-2015 development frameworks, especially the Sustainable Development Goals (SDGs),



the Paris Agreement on Climate Change (the Paris Agreement), and the Sendai Framework for
Disaster Risk Reduction (SFDRR). The COVID-19 pandemic has posed unprecedented
development challenges to all regions, irrespective of their socio-economic development status.
It has tested the resilience of the economies and derailed decades of development outcomes.
While climate change, climate-induced hazards, and COVID-19 have impacted the progress of
all SDGs, specific goals such as eradicating extreme poverty (Goal 1) and zero hunger (Goal
2) have been significantly derailed. The latest study findings suggest that COVID-19 has
caused significant stress to the national economies, which has delayed the implementation of
the SDGs and their priority actions (Leal Filho et al., 2020).

1.1.2 The Concept of Mainstreaming

The concept of mainstreaming refers to the process of elevating something to the level of
acceptance that it is considered to be the norm (Cambridge University, 2023). In the context of
development planning, the term mainstreaming can be defined as a systematic process of
integration various interventions such as disaster risk reduction and climate change adaptation
to mitigate negative impacts disasters and climate change on the overall development
processes. It would help address risks within the context of development, ensuring that
development policies, programmes, and projects do not create any forms of vulnerability in the
process (Seddiky et al., 2020). With the rise in disaster-related risk, experts are increasingly
agreeing that the key to risk reduction lies in the 'mainstreaming' of disaster risk reduction into
development planning and policy. Through this process, the fundamental DRR principles are
merged with development goals, governance arrangements, and the policies and practises of
institutional bodies (Tiepolo et al., 2017).

1.1.3 The Concepts of Food Security and Food Insecurity

A state of food security is said to exist when all people, at all times, have access to sufficient,
safe, and nutritious food that satisfies their dietary needs and food preferences for an active and
healthy life. Food security has four dimensions that correspond to different levels. 1
Availability (at national level), 2) Accessibility (at household level), 3) Utilization (at
individual levels) and 4) Stability - that can be thought of as a time dimension that affects all
levels (Peng & Berry, 2019). Authors further argue that rather than being broken down into
four "pillars," food security is best understood as a causal, connected pathway from production

to consumption, through distribution to processing, and recognised in many domains. The



relationship between food security and food insecurity is dynamic, reciprocal, and time-
dependent, and the outcome depends on how the stresses of food insecurity interact with coping

mechanisms.

Food security is an integral part of sustainable development, as stated in the second goal of the
SDGs. In some countries, it is considered a fundamental human right (Hertel, 2015). From the
planning perspective, food security is seen as an integrated sector that depends on many other
sectors, such as agriculture, fisheries, livestock, irrigation, and health. The COVID-19
pandemic has impacted all dimensions of food security, restricting availability, disturbing
access, reducing utilization, and fluctuating stability (Laborde et al., 2020). Sound development
planning is needed to mitigate the impact of disasters and climate change on food security. If
not, disasters and climate change can derail development outcomes, leading to widespread food
insecurity. Food insecurity can be defined as a condition where a person lacks regular access
to both safe and nutritious food for normal growth and development leading less active and
healthier life. Food insecurity can manifest itself in varying degrees of severity. The Food
Insecurity Experience Scale (FIES) is used by FAQ to assess food insecurity, which categorises
it into three main groups, namely mild food insecurity, moderate food insecurity and severe
food insecurity (FAO, 2023).

Concerted efforts are required by various stakeholders at national, subnational, and local levels
to achieve food security. Mainstreaming climate change adaptation (CCA) and disaster risk
reduction (DRR) into food security sector planning is one of the key interventions to ensure
food security for all. There are ongoing and past research efforts on how to mainstream CCA
and DRR into sectors and governance (Carolina Bonifacio et al., 2010; Dash & Akhter, 2023;
Gabriel et al., 2021; Heazle et al., 2013; Jacqueline Pereira et al., 2010; Khailani & Perera,
2013; Madurapperuma et al., 2021b). However, sub-national and local governments face
multiple mainstreaming challenges and bottlenecks that require a wholistic approach to address
them. In this context, the aim of the research is to develop a comprehensive framework for
mainstreaming CCA and DRR into food security sector planning at the district level (sub-

national level).

1.2 Justification for the Research
The importance of CCA and DRR has been widely recognised among researchers,
policymakers, and practitioners worldwide. One of the key interventions is to mainstream them

into the development planning processes. However, there are numerous challenges in



mainstreaming; therefore, the development of strategies, training, and frameworks is a priority
(Gabriel et al., 2021). Currently, most countries have independent institutional systems for
DRR, CCA, and food security. Therefore, maintaining policy coherence is a major challenge
(Booth et al., 2020). SFDRR has identified the importance of mainstreaming DRR into priority
sectors and investing at sub-national and local levels (UNISDR, 2015). Leadership and
convening roles are critical for mainstreaming CCA and DRR into local development plans
(Baba et al., 2015). There is a lack of attention at the sub-national level for mainstreaming DRR
and CCA measures (Dash & Akhter, 2023). The current domain gap between CCA and DRR
can be attributed to varying political priorities, misperceptions, miscommunications, uneven
funding, and varying operational time frames (Booth et al., 2020). CCA and DRR can
effectively be mainstreamed into national development through appropriate policies,
institutional arrangements, planning processes, research bridging the science-governance
interface, and sustained efforts to raise education and awareness (Jacqueline Pereira et al.,
2010). Despite the existence of DRR-CCA laws and policies, their implementation is still in its
early stages at most local government or sub-national levels (Gabriel et al., 2021).
Mainstreaming CCA and DRR is a multistakeholder effort that should be led by the
government in partnership with the private sector, civil society organisations, nongovernmental
organisations (NGOs), and community members. The scale and quality of stakeholder
involvement in developing a climate-resilient development strategy will determine its
legitimacy, the feasibility of financing it and the effectiveness of its implementation (Widiati
& lIrianto, 2019). Empowering the local governments in participatory planning and
development is crucial for a more diligent mainstreaming of DRR into local development
planning (Khailani & Perera, 2013). There are numerous challenges for mainstreaming CCA
and DRR, which include a lack of technology and data, capacity issues, a lack of political will
and champions, and a lack of awareness and understanding of the need for synergy between
CCA and DRR (Pulhin et al., 2010).

The effects of climate change and natural disasters are among the leading causes of hunger,
affecting all aspects of food security (Malau et al., 2021). Climate change-induced extreme
events imperil food security and the eradication of poverty. Advancing food security will
require adapting to the effects of climate change and reducing disaster risks. Nevertheless, the
coherence between food security, DRR and CCA is not always reflected in policies, resulting
in fragmented approaches to planning and implementation (Zembe et al., 2022c). As part of
the ongoing climate change negotiations, the need for systematic linkages between DRR and

CCA is being discussed. In practice, however, crucial differences exist between DRR and CCA,



significantly hindering their integration (Birkmann & von Teichman, 2010c). According to
them, key challenges include spatial scale, temporal scale, functional scale, norms mismatches,
and knowledge mismatches. Other significant obstacles to the mainstreaming of CCA and DRR
include inappropriate funding mechanisms, a lack of coordination and collaboration between
key actors, a lack of implementation and mainstreaming measures, poor governance systems,
social, political, and cultural issues, competing institutions, a lack of data, communication,

information exchange, community participation, and policy gaps (Islam et al., 2020).

As discussed in Sections 2.7 and 2.10 , Sri Lanka is exposed to climate change and recurrent
disaster events. Furthermore, the country is going through an economic downturn, leading to
widespread food insecurity. It is projected that average rainfall will reduce by 17% (A2
scenario) and 9% (B2 scenario), impacting paddy production, which is the staple food of the
island nation, but adaptation options vary on the agro-ecological zone (De Silva et al., 2007).
Both rainfall and temperature variations due to climate change will negatively impact paddy
production in the Wet and Dry Zone of Sri Lanka, impacting food production and security
(Chandrasiri et al., 2022). Therefore, the authors argue that climate-smart agriculture projects
should be institutionalized to face future climate risks in the country. With the establishment
of the climate change secretariat, Sri Lanka has taken some positive steps in adaptation to
climate change. However, it is at an early stage of development (Hewawasam & Matsui, 2019).
The country faces unprecedented food security challenges due to climate change and recurrent
disasters. Therefore, comprehensive mainstreaming options and policy coherence should be

established at national and sub-national levels (Madurapperuma et al., 2021a).

As outlined by previous researchers, there are several key challenges and bottlenecks in
mainstreaming CCA and DRR into food security sector planning processes. It is evident that
mainstreaming CCA and DRR into the food security sector is still an emerging research area,
and there are substantial research gaps on the nexus between CCA, DRR, and the food security
sector. As discussed above, several authors have highlighted the need to mainstream CCA and
DRR into the food security sector, but how such an approach should be addressed in the
planning processes through academic research is not adequately covered. Hence, there is a need
to undertake research on how CCA and DRR can be mainstreamed into food security sector

planning, specifically at sub-national and local levels.



1.3 Research Aim and objectives.

1.3.1 Research Aim

The aim of this research is to develop a comprehensive planning framework to mainstream
climate change adaptation and disaster risk reduction into food security sector planning

processes at sub-national levels in Sri Lanka.

1.3.2 Research Objectives

e To investigate the need for and importance of mainstreaming climate change
adaptation and disaster risk management into the food security sector in Sri
Lanka.

e To explore effective methods and approaches for mainstreaming climate change
adaptation and disaster risk management into food security sector planning
processes in Sri Lanka.

e To design a comprehensive planning framework for mainstreaming climate
change adaptation and disaster risk management into the food security sector in
Sri Lanka.

e To make recommendations as to how planning structures and processes can be
reformed to ensure effective mainstreaming of climate change adaptation and

disaster risk reduction into the food security sector in Sri Lanka.

The research methodology used to achieve the aforementioned aims and objectives is discussed

in the following section.

1.4 Research Methodology

Chapter 4 discusses the research methodology in detail. It is organised into three major
sections. The first section describes the justification and procedure for determining the research
problem (Section 4.3), while the second section presents the research aim, objectives, and
research questions (Sections4.3.4). The next section presents the methodological research
design, research philosophy, and approach (Sections 4.4, 4.5, 4.6). The fourth section presents
a methodological choice, research strategy, and time horizon (Sections 4.7, 4.8, 4.9). The fifth

section presents the research techniques, data collection, and analysis (Section 4.10), following



the M. Saunders et al. (2019) research onion as a guide. The chapter concludes with a
discussion of the procedures used to enhance the quality of research (Section 4.12).

As discussed in Section 1.3.1, the aim of this research is to develop a comprehensive planning
framework to mainstream CCA and DRR into food security sector planning at the sub-national
level. Mainstreaming CCA and DRR into the food security sector is a complex issue involving
multiple sectors, actors, and governance levels. Therefore, it cannot be theorised in accordance
with specific laws, as in the natural sciences. Thus, the researcher follows interpretivism as its
philosophy. Case studies have been chosen as the most suitable research strategy, and the
rationale for this choice has been presented in Section 4.8. The study employs a holistic
multiple case design with the unit of analysis ‘mainstreaming CCA and DRR into food security
sector planning’. Accordingly, three case studies were conducted by selecting three districts in
Sri Lanka which were vulnerable and exposed to climate change and disasters. The island
nation has a unitary government known as the "Democratic Socialist Republic of Sri Lanka.”
The country is predominately governed by the central government, which has an administrative
system down to the village level, while the provincial and local governments also exist with
elected representatives and associated governance structures. There are 25 districts in the
country. As discussed in Section 4.8.1.3, all 25 districts are relevant for this research study as
they qualified based on the first selection criteria stated in Section 4.8.1.3. Therefore, a two-
phased screening process was applied to select the most suitable cases for the study as
explained in Section 4.8.1.3, and subsequently, Trincomalee, Anuradhapura, and Polonnaruwa
districts were selected for the case studies. Multiple key informant interviews were conducted
within the case studies to collect valid and reliable data pertinent to the study area. Interviews
were designed to capture evidence and data relevant to mainstreaming CCA and DRR into food
security sector planning and its associated challenges at district and local levels. Accordingly,
data were gathered using semi-structured interviews with key informants representing
policymakers, government officials, experts, and practitioners at national, provincial, district,
and local levels.

Furthermore, a validation round-table discussion with senior academics from leading
universities in Sri Lanka, the UK, and Europe was organised towards the later part of the
research to validate the framework for mainstreaming CCA and DRR into the food security
sector planning. Government publications, policies, strategies, and other archival records and
literature were reviewed to gain an in-depth understanding and knowledge about the cases

being studied.



The qualitative data were analysed by summarising the data, categorising and structuring the
data to recognise relationships, developing and testing hypotheses, and producing well-
grounded conclusions (M. N. K. Saunders etal., 2019). Nvivo20 (Mac version) computer-aided
software was used to manage, organise, and analyse qualitative data collected through key

informants' interviews.

1.5 Knowledge Gaps

The researcher is addressing the specific knowledge gap in mainstreaming climate change
adaptation and disaster risk reduction into food security sector planning at sub-national levels.
The specific knowledge gap includes the identification of appropriate tools, approaches, and
frameworks for mainstreaming CCA and DRR into food security sector planning coherently.
While there are isolated efforts, publications and prior research related to mainstreaming CCA
or DRR into various development practices, there is a lack of theories, practices and knowledge
related to integrated planning, addressing such inter-related issues more coherently, keeping
the sustainable development and its goals such as zero hunger in the core of development

planning processes, specifically at sub-national and local levels.
1.6 Contribution to Knowledge

The study contributes to the growing body of knowledge by developing a comprehensive
framework to mainstream CCA and DRR into food security sector planning at the sub-national
level, thereby advancing the progress of SDG-2. Thus, the research contributes to both theory
and practice. With regard to theoretical contributions, the study demonstrates how CCA and
DRR can be mainstreamed into food security sector planning at subnational and local levels. It
contributes to the existing body of knowledge by identifying CCA and DRR mainstreaming
measures, tools, entry points, and enabling environments required at the district and local levels
to address the inherent and systemic vulnerabilities of the food security sector. The area of
research has become very popular after the launch of the post-2015 development agenda, the
SDGs, the SFDRR, and the Paris Agreement and renewed calls for policy coherence at global,
regional, national, and subnational levels. Therefore, researchers have started investigating
interdisciplinary research themes related to policy coherence, integrated planning, and
mainstreaming CCA and DRR into SDG goals and related sectors, leading to many
publications and policy documents. However, most of them are contained in reports and policy

documents and lack rigorous scientific approach. Thus, this research contributes significantly



to theory and knowledge through a rigorous empirical investigation of the mainstreaming of
CCA and DRR into food security sector planning.

In terms of its contribution to practice, the research findings will help relevant policymakers,
stakeholders, planners, and practitioners to understand the challenges of mainstreaming CCA
and DRR into food security sector planning at sub-national levels. It will further help to
understand how those challenges can be overcome or mitigated by reforming and restructuring
existing planning processes and instruments. The findings will also help clarify the roles of
various stakeholders, including the district and divisional governments, so mainstreaming CCA
and DRR into the food security sector can be progressive. The findings of the study
significantly contribute to advocating local actions in implementing global frameworks at sub-
national and local levels. 'Localisation' is an emerging practise area in post-2015 development
frameworks; therefore, the mainstreaming framework, findings, and recommendations

significantly contribute to such emerging practise areas.

1.7 Organisation and Structure of the Thesis

1.7.1 Chapter 1: Introduction

The first chapter introduces the research for the thesis. It gives a brief overview of the study,
research justification, research aim and objectives, research methodology, contribution to

knowledge, and structure of the thesis.
1.7.2 Chapter 2: Literature Review

Chapter 2 provides a comprehensive review of the literature, covering key concepts of the
study. It provides a literature review of the issues associated with climate change, disasters,
and food security, as well as the need for mainstreaming CCA and DRR into food security
sector planning. The chapter also presents a thorough review of the literature that addresses
issues pertinent to the Sri Lankan context, given that the focus of the research is limited to Sri
Lanka. In addition, Chapter 2 summarises the strategies, policies, and plans that govern Sri

Lanka's DRR, SDG, and CCA institutional ecosystems and interventions.
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1.7.3 Chapter 3: Conceptual Framework

The third chapter presents the conceptual framework of the research, highlighting the key
concepts identified from the literature and international expert opinions as well as their

relationships and boundaries.
1.7.4 Chapter 4: Research Methodology

Chapter 4 provides the methodological research design and the process adopted for conducting
the research. The chapter first discusses the process of establishing the research problem. Then
it presents, in detail, the research philosophy, research approaches, research strategies, choices
of methods, time horizons, and techniques, and procedures adopted for data collection and

analysis, the thesis writing up, and tests for validity and reliability of the research design.
1.7.5 Chapter 5: Data Analysis

The fifth chapter presents analytics of the empirical evidence gathered through national expert
interviews and key informant interviews for the three selected case studies. The chapter
provides background information, describes the interviewing procedure, and concludes with a
thorough analysis of data and evidence. The analysis of the case studies is presented in two

major sections: within-case analysis and cross-case analysis.
1.7.6 Chapter 6: Findings

Chapter 6 provides an overview of the principal research findings and compares and contrasts
the findings from the national expert interviews and case studies with the findings from the

literature.
1.7.7 Chapter 7: Conclusions

The final chapter of the thesis establishes the conclusions of the research study based on
empirical investigations. Finally, the implications of the study on advancing theory and practice
are also discussed through the findings. It also discusses the limitations of the study and

potential future research directions in this research discipline.
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1.8 Summary and the link

This chapter, which served as the introduction to the thesis, provided an overview of the
research area, including the context of the study and the justification for selecting this particular
research area. After presenting the purpose and objectives of the study, this chapter provides a
summary of the research methodology. The expected contribution to knowledge was then
outlined, along with the structure of the thesis. The next chapter will begin with a review of the

relevant literature for this study
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CHAPTER 2 : LITERATURE REVIEW

2.1 Introduction

This chapter presents the literature review undertaken by the researcher. The chapter is organised
into four main parts; Part 1: Food Security; Part 2: Climate Change; Part 3: Disaster Risk
Management; Part 4: Mainstreaming of Climate Change Adaptation and Disaster Risk Reduction;
and Part 5: Research Gaps. In part one of the chapter, literature related to food security and food
insecurity is discussed in detail. In part two of the chapter, literature related to climate change
concepts, climate change impacts, climate resilience, climate change adaptation, food security,
and the nexus between climate change and food security has been discussed. Part 3 of the chapter
discusses concepts of disaster risk management, climate change and disaster nexus, disasters and
food security linkages, and disaster impact and planning frameworks in Sri Lanka. Part 4 of the
chapter discusses risk-informed climate change adaptation, disaster risk reduction, and
mainstreaming processes in detail. It discusses the concepts of climate change adaptation,
upscaling DRR as an adaptation option, the convergence between disaster risk management and
climate change adaptation, and the mainstreaming of CCA and DRR. The chapter also discusses
the literature on the current scope of the risk-informed adaptation planning process, related
policies, frameworks, and strategies for combating food security issues in Sri Lanka. In Part 5, the
chapter ends with identifying and finalising research gaps for framing the research aims and
objectives and the rationale and a conceptual framework for undertaking the research based on

the findings of literature reviews.

Part One: Food Security

2.2 Food Security Concepts and Context
2.2.1 What is Food Security?

Literature suggests that “food security” emerged in the mid-1970s due to the global food crisis.
Initial discussions on the term “food security” focused on the physical supply of foods to ensure
the continued supply of foods at international and national levels. The concept has evolved over
the years, specifically during the negotiations at the World Food Conferences. Currently, the term
“food security” refers to “the situation that exists when all people, at all times, have physical,
social, and economic access to sufficient, safe, and nutritious food that meets their dietary needs

and food preferences for an active and healthy life” (FAO, 2006)
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Food security is defined as ‘physical, social, and economic access to sufficient, safe, and nutritious
food by all at all times to meet their dietary and food preferences for an active and healthy life’
(Moyo & Clarke, 2007). They argue that food security has three distinct but interrelated
components, food availability; food access or effective demand; reliability of food and food

distribution.

The concept of food security emerged five decades ago during the global food crisis in the early
1970s. It has evolved over the years and given more than 200 definitions, highlighting the
contextual dependent features of food security. However, the current and most widely accepted
definition of food security refers to the definition stated in the Food and Agriculture Organization
(FAO) Annual Report of 2001, published in 2002 (Peng & Berry, 2019). According to the authors,
the most recent revision to this definition was made in 2009, when the fourth dimension - stability
- was added as a short-term time indicator of food systems' ability to withstand natural or man-
made shocks. The food availability dimension depends on local food production and importation
from abroad. Food accessibility dimension is dependent on the transportation infrastructure and
purchasing power of the consumers. Such physical and economical accessibility also attributed
by the socio-cultural accessibility ensuring the food is culturally and socially accepted and the
presence of social safety nets to support those who cannot afford to access them. Under the food
utilisation dimension, an individual must be able to eat adequate amounts in both quantity and
quality in order to live a healthy and full life and realise his or her potential. Food and water must
be safe and clean, so adequate water and sanitation are also required at this level. A person must
also be physically healthy in order to digest and utilise the food consumed. The fourth domain of
Stability is concerned with the ability of a nation, community, household, person to withstand
shocks to the food supply system caused by natural disasters (climate, earthquakes) or by man-
made disasters (wars, economic crises). As can be seen, food security exists on multiple levels.
National Availability; Household Accessibility; Individual Utilization; Stability - may be viewed
as a time dimension that affects all levels (Peng & Berry, 2019). Recent developments emphasise
the significance of sustainability, which can be thought of as the long-term time (fifth) dimension
of food security. According to the authors, more recent evolution of the food security emphasizes
the importance of sustainability, which may be considered as the long-term time (fifth) dimension
to food security. The concept of sustainability refers to the incorporation of indicators of ecology,
climate change, and biodiversity at the supranational and regional levels, in addition to the

sociocultural and economic factors that will influence the food security of future generations.
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2.2.2 What is Food Insecurity?

Food insecurity can be defined as a condition in which a person lacks regular access to food that
is both safe and nutritious for normal growth and development, leading to a life that is less active
and healthier overall (FAO, 2023). Most countries around the world suffer from food insecurity,
but the common determinants have not yet been identified. (Smith et al., 2017). In this backdrop,
the Food Insecurity Experience Scale (FIES) was designed as a survey protocol to measure
people’s direct experiences of food insecurity at the individual level on a global scale. Food
insecurity is posing a major concern around the world, and it has been on the rise since 2015 (Saint
Ville et al., 2019). The authors argue that, according to global estimates, one in every three people
suffers from malnutrition, which manifests as undernutrition, micronutrient deficiencies,
overweight, or obesity. According to international food, nutrition, and agriculture organizations,
worldwide malnutrition will reach one in every two people by 2030 if current trends continue
(FAO etal., 2017). To eradicate hunger and stop all forms of malnutrition by 2030, it is imperative
that all nations and stakeholders work together, in line with 2030 Agenda for Sustainable
Development and the UN Decade of Action on Nutrition 2016—2025. In 2022, there likely to be
between 691 and 783 million hungry people in the world, resulting 122 million more individuals
than in 2019, prior to the global pandemic, experienced hunger, based on the midpoint (about 735
million). In 2030, it is predicted that about 600 million individuals will have chronic
undernourishment (FAO et al., 2023). More than 3.1 billion people worldwide, or 42 percent, were
not able to afford a healthy food in 2021, according to an FAO analysis. They also point out that
in 2022, there were an estimated 148.1 million stunted children worldwide, 45 million wasting
children, and 37 million overweight children, totalling 22.3 percent of all children under five.
While overweight was slightly more common in urban areas, stunting and wasting were more

common in rural areas.

2.2.3 Types of Food Insecurity?

Based on the duration of the food insecurity, food security analysts have distinguished between
two broad categories of food insecurity, namely chronic food insecurity and transitory food
insecurity as discussed in Table 2.1 (FAO, 2022).
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Table 2-1: Types and characteristics of food insecurity

Chronic Food Insecurity

Transitory Food Insecurity

Considered as

Persistent or long-lasting.

Temporary and short-lived.

This  happens | People are unable to meet their | There is an abrupt decrease in the ability to
when basic dietary needs for an | generate or obtain enough food to sustain a
extended length of time. healthy nutritional status.

Because of Prolonged poverty, a lack of | Short-term shocks and fluctuations in food

possessions, and insufficient

access to  productive or
financial resources are all
factors.

availability and access, such as year-to-
year changes in domestic food production,

food costs, and household incomes.

It is possible to
overcome

through

Typical long-term development
strategies, such as education or
access to productive resources,
such as loans, are also utilized
to address poverty. They may
direct

also require greater

access to food in order to

increase  their  productive

capability.

Food insecurity is generally unpredictable
and can appear suddenly. This complicates
planning and programming  and
necessitates multiple capacities and forms
of intervention, such as early warning

capacity and safety net programs.

Source: (FAO, 2022)

2.2.4 The Severity of Food Insecurity?

When analysing food insecurity, it is important to understand not just how long people have been

experiencing the problem, but also how intense or severe the impact of the identified problem is

on overall food security and nutrition status. This understanding will influence the nature, scope,

and urgency of support required by affected demographic groups. According to the Integrated

Food Security Phase Classification, food insecurity can be categorised into five main phases as
described in Table 2.2 (IPC, 2023).
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Table 2-2: IPC Classification and Measuring Indicators

IPC Phase Classification Measuring Indicators

Generally, Food Secure \ Crude Mortality Rate

Chronically Food Insecure Malnutrition Prevalence

Acute Food and Livelihood Crisis Food Access/ Availability

Humanitarian Emergency Dietary Diversity

Famine / Humanitarian catastrophe Coping Strategies

2 22 2 2

Livelihood Assets

Source: www.ipcinfo.org
2.2.5 Sustainable Development and Food Security

2030 sustainable development agenda has given high priority for the food security sector. The
Sustainable Development Goal 2 focus on ending hunger, achieving food security and improved
nutrition and promote sustainable agriculture (UN, 2021). It aims to ensure that everyone has
enough good-quality and nutritious food to lead a healthy life. Providing better access to food and
promoting sustainable agriculture will be necessary to achieve this Goal. This requires improving
small-scale farmers' productivity and incomes by providing equal access to land, technology,
markets, agricultural practices, and sustainable food production systems. The productivity of
agriculture in developing countries must also be bolstered through international cooperation.
Despite some progress, SDG goal 2 is beyond the reach by many. According to UN (2021). More
than 790 million still suffer from hunger globally and they lack regular access to quality and
adequate food. The 2030 Zero Hunger target of the SDGs would be substantially missed if the
current trajectory continues (UN, 2021). According to them, hunger is no longer caused by a lack
of food. Rather, in many countries that did not meet the Millennium Development Goals (MDGs)
hunger target, natural and human-caused calamities or political instability have resulted in
widespread food insecurity. Food insecurity is highest in Sub-Saharan Africa. More than half of
the adult population in that region has been food insecure, with one-quarter suffering from acute
food insecurity. Southern Asia has the highest occurrence, with about 25% of adults having
moderate or severe food insecurity, and 12% suffering severe levels.(UN, 2021).

Zero Hunger Goal of the SDG call for;

e There were no stunted children under the age of two.
o All year round, there is complete access to adequate food.

o All food systems are self-sustaining.
1/



e Increase in smallholder productivity and income by 100 percent.

e There is no food loss or waste.

Part Two: Climate Change

2.3 Climate Change Concepts and Context

Climate change is among the most debated subjects in the 21% century among policymakers,
scientists, academicians, journalists, and practitioners. A comprehensive analysis of 1,372
research datasets, publications, and citations concludes that 97-98% of researchers support the
trends of anthropogenic climate change arguments made by the Intergovernmental Panel on
Climate Change (IPCC). However, a smaller group of researchers concluded against the trends
and findings of the IPCC (William et al., 2010). The challenge is the uncertainty of the estimates.
It is difficult for scientists, policymakers, and the general public to identify location-specific
impacts in temperature, rainfall, and sea-level changes due to climate change (Pancost, 2017).
They further argue that the disconnect between robust understanding, knowledge, and literature
between the fundamentals of climate change science and their location and sector-specific impacts
is one of the main obstacles to designing effective strategies and plans. Therefore, part one of the
literature review chapter discusses the fundamentals of climate change and its impacts on various

sectors.
2.3.1 Climate Change Definition

The term “climate change” is defined as a “change in the state of the climate that can be identified
(e.g., by using statistical tests) by changes in the mean and/or the variability of its properties and
that persists for an extended period, typically decades or longer” (IPCC, 2014). Human activities
could be directly or indirectly attributable to climate change, which alters the variables of the
global atmosphere, such as temperature, in addition to natural variability. It is essential to
distinguish between climate change attributable to human interventions and climate variability
due to natural causes. The term “Global Warming” is an oversimplification and misleading
terminology, as the general public gets the impression that the only temperature is slightly

increasing. It does not give the complex relationships on climate change impacts (Post, 2013).
2.3.2 Climate Change Impacts

Increasing global warming and sea-level rise have multitudes of impacts on the ecosystem and

society. If human and industrial interventions continued at the same or higher rate for the next
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200 years, the world we know today would have fundamental changes (Howard-Grenville et al.,
2014). Authors argue that climate change will impact water resources, ocean acidification,
cultivation seasons, and coastal floods. The public, private, and non-profit sectors have less
awareness of or attention to the climate change impacts, possibly due to the imbalance between
climate time horizons and effects on current business (Howard-Grenville et al., 2014). They
further argue that climate change impacts depend on social, political, and economic choices we
made in the past, present, and future. Climate change affects value change and industries,
reshaping interactions and relationships between sectors and institutions (Howard-Grenville et al.,
2014).

Climate projections indicate that the future climate will depend on the combined warming caused
by past emissions, future emissions, and natural climate variability (IPCC, 2014). The global mean
surface temperature change for 2016—-2035 will likely be in the range of 0.3°C to 0.7°C (medium
confidence) (IPCC, 2014). However, global surface temperature change for the end of the 21st
century (2081-2100) will likely exceed 1.5°C for RCP4.5, RCP6.0, and RCP8.5 (high
confidence). Warming is likely to exceed 2°C for RCP6.0 and RCP8.5 (high confidence), more
likely than not to exceed 2°C for RCP4.5 (medium confidence), but unlikely to exceed 2°C for
RCP2.6 (medium confidence) (IPCC, 2014).

According to the IPCC, the global mean sea level rise will continue during the 21st century, very
likely at a faster rate than observed from 1971 to 2010. For 2081-2100, the rise will probably be
in the ranges of 0.26 to 0.55 m for RCP2.6 and 0.45 to 0.82 m for RCP8.5 (medium confidence).
By the end of the 21st century, the sea level will likely rise in more than 95% of the ocean’s area.
About 70% of the coastlines worldwide are projected to experience a sea-level change within
+20% of the global mean (IPCC, 2014).

The fundamental policy framework related to climate change is the United Nations Framework
Convention on Climate Change (UNFCCC), adopted in 1992, and the associated Kyoto Protocol
(Howard-Grenville et al., 2014).

2.3.3 The Concept of Climate Resilience

Literature suggests that “resilience” originated from early psychiatric research that studied
children’s personality traits. Early in the research, the word “invulnerable” was used; it was later
replaced by the term “resilience” (Rutter, 1985), and a new generation of theories and research
was born from there onwards. In the early stages of resilience theories, it was defined as the ability

to bounce back or cope successfully despite substantial adversity (Rutter, 1985). The word
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“resilience” comes from the Latin word “resilio”, or resile from shocks and bounce back (Paton
et al., 2001). The term “disaster resilience” can be defined as “the ability of a system, community,
or society exposed to hazards to resist, absorb, accommodate for, and recover from the effects in
a timely and efficient manner, including through the preservation and restoration of its essential
basic structures and functions” (UNDRR, 2023).

“Climate resilience” has overlapping meanings with “disaster resilience.” Literature suggests that
“climate resilience” evolved from ecological theories in the 1970s. Accordingly, resilience was
defined as “the amount of disturbance an ecosystem can withstand” (Holling, 1973). It is very
close to modern thinking and the definition of “resilience” in climate change adaptation. The
Intergovernmental Panel on Climate Change defined the term “climate resilience” as the “ability
of a social or ecological system to absorb disturbances while retaining the same basic structure
and ways of functioning, the capacity for self-organisation, and the capacity to adapt to stress and
change” (Parry et al., 2007).

The concept of “resilience” has been widely used in the DRR and CCA domains. It emphasises
that at-risk communities should anticipate shocks, prepare for worst-case scenarios, adapt their
practices, face the shock, and bounce back or recover from shocks as early and effectively as
possible. Building resilience can be achieved through the adaptation of the economic and social
activities of communities to unprecedented changes and uncertainty (Howard-Grenville et al.,
2014).

Based on the literature mentioned above, the meaning of the term “resilience” in this research
context can be defined as the ability of national, sub-national, and local systems, including at-risk
communities, to anticipate the impacts of climate change and climate-induced disaster risks on
the food security sector, adapt to and recover from acute extreme events, and longer-term chronic
impacts. The concepts of disaster resilience and climate resilience are interlinked and overlapping.
Therefore, it is crucial to understand how climate change can affect the agriculture and food

security sectors and their linkages with disaster risks.
2.3.4 Climate Change Impacts on Food Security

2.3.4.1 Climate Change and Food Security

In addition to the direct impact of climate-induced disasters on food security, climate change has
also had long-term effects on the agriculture and food security sectors. The agriculture sector, the
most prominent global freshwater user, is highly vulnerable to climate change (Calzadilla et al.,

2013). It could be due to changes in atmospheric parameters such as precipitation, temperature,
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and relative humidity. The World Bank recognises five main climate change factors affecting crop
productivity. Those are precipitation changes, temperature, carbon dioxide fertilisation, climate
variability, and surface runoff (Kurukulasuriya et al., 2006). Literature also suggests climate
change will affect crop yields and cultivation patterns due to changes in the atmospheric
concentration of greenhouse gases, specifically CO2. It may have both positive and negative
impacts (Singh, 2016). He argues that higher atmospheric CO2 concentrations will positively
impact the photosynthesis of C3 crops such as wheat and rice compared to C4 crops such as maise,
sorghum, sugar cane, and grasses. Therefore, he argues that doubling atmospheric CO2 could
increase biomass by nearly 36 per cent. However, he also argues that the impacts of climate
change on agriculture and food security are very complex. The temperature increase can reduce
the crop duration, increase respiration and evapotranspiration, decrease fertiliser use efficiency,
and become favourable to pest infestation, reducing crop production and productivity.

Further, the literature reveals that dryland crops and livestock farmers are vulnerable to
temperature changes. Irrigated crops benefit from climate change in relatively cold areas, as
irrigation reduces the water shortage resulting from climate change (Kurukulasuriya et al., 2006).
They also argue that if the precipitation increases with climate change in relatively dry areas, net
revenue will rise in dryland crops and livestock. They argue that the marginal impacts of climate
change depend on the initial temperature and precipitation of individual farms.

The impact of climate change on the food security sector is more significant than projected in the
scientific models (Schmidhuber & Tubiello, 2007). The authors argue that a wide range of
additional 5 million-170 million people will be in hunger by 2080 due to climate change impacts,
depending on the social, economic, and political decisions of the countries. They propose
developing new assessment methodologies to assess the local impacts.

Scientists emphasise that rain-fed and irrigated agriculture face different climate risks (Calzadilla
et al., 2013). They argue that irrigated agriculture is less vulnerable to climate change than rain-
fed production. The IPCC explains that temperature and soil moisture affect the growing season.
Generally, higher temperatures will shorten the frost period, supporting the cultivation of cool-
climate croplands. On the other hand, a higher temperature will reduce the cropping cycle and crop

yields in arid and semi-arid regions (Parry et al., 2007).

2.3.4.2 Climate Change Impacts and Food Security in Sri Lanka
Climate change, climate variability, and extreme events pose a significant risk to the food and
livelihood security of Sri Lanka (Esham et al., 2018b). The authors argue that food security indices

developed by international organisations indicate that Sri Lanka’s vision of becoming a food-
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secure nation is beyond its reach, with mixed results. They also argue that Sri Lanka has failed to
achieve the Millennium Development Goals for undernourishment by reducing them to 50 per
cent. The authors suggest four main issues related to climate change and food security in Sri
Lanka: agriculture productivity decrease, supply-chain-related food losses, the susceptibility of
rural livelihoods, and child malnutrition and undernourishment. A timely need is to institutionalise
a holistic approach to the food system through climate-smart agriculture (Esham et al., 2018b).
Twenty-eight per cent of the livelihoods of Sri Lankans are related to agriculture. Climate change
impacts the highly fragile agriculture sector, affecting the food security of the entire population
(Ministry of Mahaweli Development & Environment, 2016). The ministry further says that those
who are marginally above the poverty line will again be below it due to the impacts of climate
change. The National Disaster Management Plan (NDMP) of the Government of Sri Lanka has
identified a range of climate change impacts (DMC, 2014). Some of the significant effects
outlined in the plan include

a) Reduction of water regulation in the mountain catchment areas

b) Shortage of water in arid and semi-arid regions of the country

c) Negative Consequences on ecological systems and Biodiversity

d) Impacts on the magnitude and reliability of renewable hydro-power

e) A decrease in agricultural productivity

f) Impacts on the production and productivity of the fishery sector

g) Impacts on food security

h) Sea-level rise

i) Inundation of lowlands and reducing their agricultural productivity

J) Increase in vector-borne diseases for both humans and crops

The NDMP has identified agriculture, fisheries, tourism, infrastructure, and coastal development
as fragile sectors. It recommends designing and implementing appropriate climate change
adaptation strategies, policies, and actions at various levels to ensure the food security of the
people.

Part one of this chapter discussed the fundamentals of climate change, its impacts and
consequences on the food security sector. In addition to the chronic long-term effects of climate
change discussed in this section, the IPCC emphasises the relationships between climate change
and extreme events. In a special report titled “Managing the Risks of Extreme Events and Disasters
to Advance Climate Change Adaptation,” the IPCC highlights the complex relationship between

climate change and climate-induced hazards. The authors argue for disaster risk management as
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an adaptation option (Murray & Ebi, 2012). Therefore, Part 2 of this chapter discusses disaster
risk management, disaster impacts, and disaster risk management planning frameworks in Sri

Lanka.

Part Three: Disaster Risk Management

2.4 Concepts of Disaster Risk Management

Disaster risk management (DRM) is an evolving discipline and practice area. It is relatively new
to other scientific domains and is considered an interdisciplinary subject. The concept dates back
to the late 1980s with the declaration of the International Decade for Natural Disaster Reduction
(IDNDR), from January 1990-December 1999, by the United Nations General Assembly,
following the adoption of Resolution 44/236 on December 22, 1989 (Lechat, 1990). During the
decade, it gained the momentum and attention of international partner agencies and national
governments, accelerating efforts to reduce disaster losses. In 2005, UN member states at the
World Conference on Disaster Reduction endorsed the Hyogo Framework for Action (HFA:
2005-2015) following the adoption of Resolution A/RES/60/195. The HFA aimed to enhance the
resilience of countries and communities to disasters through a detailed action plan. HFA is the
first global plan to explain, describe, and detail the work required from all sectors and actors to
reduce disaster losses. The goal of the HFA was to substantially reduce the loss of lives and social,
economic, and environmental assets by 2015, enhancing the resilience of countries and vulnerable
communities to disasters (UNISDR, 2015). The Sendai Framework for Disaster Risk Reduction
(SFDRR: 2015-20130) was adopted at the Third World Conference on Disaster Risk Reduction
as the first post-2015 global policy instrument of the United Nations. The SFDRR was developed
through extensive global, regional, and country consultations (Aitsi-Selmi et al., 2015). The
SFDRR is the latest global policy framework to guide disaster risk management frameworks,

strategies, and plans at regional, national, and sub-national levels.

Disaster risk management (DRM) is a broad concept and a process that has evolved over the years.
There are closely interrelated concepts and practises of DRM. Therefore, this section of the
chapter discusses the fundamental concepts of disaster risk management, related policy

instruments, and linkages with climate change.
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2.4.1 Hazards

A “hazard” can be defined as a natural or human-made phenomenon, condition, or activity that
can cause loss of lives, damages to properties, livelihoods, economic activities, or disturbances to
the social, economic, or environmental conditions of a given area in a given time (UNDRR, 2023).
Hazards originating from natural phenomena are classified as “Natural Hazards,” whereas hazards
originating from human interactions are classified as “Anthropogenic Hazards.” UNDRR further
classifies them as biological, geological, hydro-meteorological, and technological hazards based

on the triggers or sources of their origin (UNDRR, 2023).
2.4.2 Vulnerability

Vulnerability can be defined as features and situations that make a particular community, system,
or property more fragile to the impacts of hazards (UNDRR, 2023). They further state that
vulnerability can be attributed to physical nature, social conditions, economic activities, or
environmental factors. Therefore, vulnerability can be categorised into physical, social, and
economic vulnerability (UNDRR, 2023). They further state that it is a dynamic condition and

changes over time and context.
2.4.3 EXxposure

All the elements, such as people, properties, infrastructure, and systems located in the hazardous
zone and thereby subjected to potential losses, can be defined as “exposure” (UNDRR, 2023).
According to UNISDR, the level of damage varies based on the vulnerability of exposed elements;

therefore, vulnerability and exposure are closely interrelated concepts.
2.4.4 Disaster Risks

Probabilistic estimation of how many lives, assets, or whether or not a system, society, or
community might be lost, injured, or destroyed within a given time period, based on hazard,
exposure, vulnerability, and capacity (UNDRR, 2023). They state that risk perception varies from
person to person based on risk awareness, education, and level of exposure, among many other

factors.
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2.45 Disaster

The term “disaster” is referred to as “severe disruption of the functioning of a community or a
society involving widespread human, material, economic, or environmental losses and impacts
that exceed the ability of the affected community or society to cope using its resources” (UNDRR,
2023). Disaster-related implications include deaths, injuries, and losses to properties, the
environment, infrastructure, services, and livelihoods.

UNDRR (2022b) argues that disaster trends in the number of events and impacts are increasing
at an increasing rate. Some leading disaster events include the Kobe Earthquake in 1995,
Hurricane Katrina, Rita, and Wilma in the USA in 2005, the Sichuan Earthquake in China in 20086,
floods in Thailand in 2011, and Hurricane Sandy in the USA in 2012. Globally, disasters cause a
$ 250 -300 billion loss annually (Albrito, 2018). The author further argues that more than 80 per
cent of these losses are reported from hydro-meteorological hazards. More than 26 million people
fall back into poverty yearly due to disasters. In 2016 alone, natural hazards displaced 19.2 million
in 113 countries. Climate change increases the intensity and frequency of extreme events and
slow-onset hazards (Albrito, 2018).

The majority of hazards are climate-induced hydro-meteorological events. Floods, storms, and
droughts take a massive toll on the overall impacts of disasters. Based on the UNISDR special
report published in 2015, Asia is the most disaster-prone region globally, accounting for 71.8 per
cent of events reported in 2015. For the past decade, from 2005 to 2014, 55.6 per cent of disasters

have been reported in Asia, while the Americas reported 31.6 per cent.
2.4.6 Disaster Preparedness

Disaster preparedness is a proactive measure before a hazard becomes a disaster. It refers to the
measures taken by governments, professional response and recovery organisations, at-risk
communities, and individuals to anticipate the likely impacts and negative consequences of
impending or current hazardous events or conditions (UNDRR, 2023). Such measures include
capacity and knowledge development, strategy formulation, establishing appropriate early
warning systems and protocols, stockpiling humanitarian aid and equipment, training, drills, and

information management.
2.4.7 Disaster Mitigation

Disaster mitigation can be defined as all the measures taken to reduce the adverse consequences

and impacts of hazards and disasters once they occur (UNDRR, 2023). They further argue that
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the impacts of disasters cannot be prevented entirely, specifically large-scale disasters such as
floods, droughts, tsunamis, and earthquakes. However, applying various structural and non-
structural measures can mitigate their impacts. Disaster mitigation includes some engineering
measures, such as disaster-resistant infrastructure, or non-engineering measures, such as land use

planning.
2.4.8 Disaster Resilience

When Disaster strikes, if the systems, communities, and society can face the negative
consequences, resist, if possible, absorb the shocks, bounce back, transform and recover from the
impacts of disasters in a timely manner, it can be defined as disaster resilience. A disaster-resilient
society or systems can preserve or quickly restore the essential basic infrastructure, critical
services, and functions (UNDRR, 2023). They further argue that community resilience depends

on the level of preparedness to utilise their resources in an organised manner in case of a disaster.
2.4.9 Disaster Risk Reduction

Disaster risk reduction aims to prevent new disaster risk, reduce existing disaster risk, and manage
residual risk, all of which contribute to increased resilience and, as a result, to the accomplishment
of sustainable development (UNDRR, 2023). It can be achieved by reducing exposure to hazards,
lessening the vulnerability of exposed elements, wise management of land use planning and the
environment and increasing the capacity to face disasters through preparedness. Disaster risk
reduction is a proactive approach before Disaster strikes to ensure that measures and systems are

in place to reduce the negative impacts.
2.4.10 Disaster Risk Management

Disaster risk management is the use of disaster risk reduction policies and measures to prevent
new disaster risk, decrease existing disaster risk, and manage residual risk, thereby contributing
to resilience building and disaster loss reduction. (UNDRR, 2023). There are three types of
disaster risk management actions: prospective disaster risk management, corrective disaster risk
management, and compensatory disaster risk management, also known as residual risk
management.

Prospective disaster risk management activities address and seek to avoid the development of new
or increased disaster risks, whereas corrective disaster risk management activities address and

seek to eliminate or reduce disaster risks that are already present and must be managed and
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reduced immediately. Compensatory disaster risk management actions, on the other hand,
increase individuals' and communities’ social and economic resilience in the face of residual risk
that cannot be adequately minimized. They encompass actions such as preparedness, response,
and recovery, as well as a variety of finance tools such as national contingency funds, contingent

credit, insurance and reinsurance, and social safety nets (UNDRR, 2023).

Linkages between climate change and natural hazards are no longer a mystery. Therefore,
policymakers, scientists, and practitioners need to consider the influence of climate change on
natural hazards when designing and developing appropriate disaster risk management policies,
strategies, and frameworks. Therefore, the next session discusses the nexus between climate

change and disasters.

2.5 Climate Change and Disasters Nexus

The climate change and disaster nexus is an ongoing debate. The IPCC (2014) in its special
synthesis report, argues that “surface temperature is projected to rise in the 21st century under all
assessed emission scenarios.” They further say that heat waves will occur more often and last
longer on the one hand, while extreme precipitation events and floods will become more intense
and frequent in many regions on the other. Therefore, they conclude that climate change will
amplify existing risks while creating new ones for humans and ecosystems. They further suggest
that risks are unevenly distributed and are more significant for disadvantaged people and
communities in countries at all levels of development (IPCC, 2014). Therefore, adapting to
climate change and reducing disaster risk will significantly enhance community resilience and
food security.

In order to have an integrated approach to climate change and disaster risk management, relevant
policies at global, regional, and country levels need to converge. Coherence among policies has
been considered in post-2015 agendas; therefore, the SFDRR and the Paris Agreement have built
convergence (Mysiak et al., 2018). The goals, targets, and approaches of SFDRR and the Paris
Agreement are prerequisites for SDGs. They argue that SFDRR advocates for multi-hazard,
inclusive, science-based, and risk-informed planning processes and practices. On the other hand,
the Paris Agreement advocates for global adaptation goals to mitigate the negative impacts of
climate change and extreme events and enhance overall climate resilience.

Disaster risk management is at the core of post-2015 development agendas. Global targets of the

SFDRR, namely the reduction of mortality, the reduction of people affected, the reduction of

27



economic losses, and the reduction of damage to critical infrastructure by natural hazards, are
necessary conditions for achieving the SDGs. Further, the approaches to adaptation stated in the
SFDRR and SDGs align with the Paris Agreement. Therefore, policy coherence is required to
successfully implement global frameworks at local levels to achieve greater impacts on
sustainable development (Albrito, 2018).

While reflecting on the convergence of policies at the global level is essential, it is crucial to
recognise that real integration and coherence happen locally. Local governments use policies,
strategies, and plans as entry points for promoting the integration of climate change and disaster
risk reduction (Mysiak et al., 2018). Based on their research in selected local governments in
Australia, the authors argue that climate change increases the frequency and intensity of natural
hazards; therefore, local governments design their common goals in climate change and disaster
risk management strategies, policies, and related documents, demonstrating the nexus between

two domains.

2.6 Disasters and Food Security

Disasters could impact the availability, access, and reliability of foods, as agriculture is one of the
critical sectors susceptible to disasters such as floods, droughts, heat and cold waves, and
landslides. Therefore, sectoral preparedness and well-tested recovery strategies can be crucial in
ensuring food security for at-risk and affected communities. The right to food is a fundamental
human right (Ofreneo & Hega, 2016). They argue that this fundamental right has not been met in
many countries where disasters and poverty are part of everyday life. For example, in the
Philippines, hunger has increased by more than 20 per cent since 2009, correlating with several
factors, including the impacts of disasters (Mahar & Mangahas, 2013). Excessive rainfall or a lack
of rainfall and high temperatures associated with climate change can lead to crop failures and
losses to crops and their infrastructure.

The Food and Agriculture Organization (FAO) argues that alleviating hunger and reducing
poverty correlate with disaster risk reduction. They suggest that incidents of food crises are
induced by severe adverse weather, natural hazards, economic shocks, conflicts, or a combination
of these shocks (FAO, 2013).

2.7 Disaster Impacts in Sri Lanka
Sri Lanka is prone to five major disasters: tsunamis, floods, droughts, landslides, and cyclones

(Wickramaratne et al., 2012). The authors argue that these disasters are ranked based on severity
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and impacted area. Out of these five major disasters, except for tsunamis, all others are climate-
induced, and there is a direct link with climate change. The FAO highlights that a severe drought
followed by floods in 2017 has resulted in over 900,000 people suffering food insecurity in Sri
Lanka. The FAO further argues that the drought in 2016 and 2017 has reduced the production of
Sri Lanka’s staple food by 40 per cent. It further says that the income of one-third of the drought-
affected people has been reduced by half (EFE, 2017). The authors suggest applying climate
change adaptation and mitigation measures to combat the impacts of natural disasters on the food
security sector.

According to the Ministry of disaster management, the most affected people have been reported
from floods, followed by droughts, tsunamis, storms, and landslides. (Ministry of Disaster
Management, 2019). The UNDRR under its Deslnventar data base estimates that majority of the

affected people are associated with droughts followed by floods as depicted in figure 2-1.

Epidemics
Heavy Rains 19 Others
2%

Cyclone 2%
3%

Tsunami
2%

Drought
51%

Strong Wind
2%

= Flood = Tsunami = Strong Wind Drought = Cyclone = Heavy Rains = Epidemics = Others

Figure 2-1: People by different disasters in Sri Lanka (1965-2019)
(Adopted from DeslInventar.net (2023))
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According to the World Bank Group’s Think Hazards web portal, the following hazards have

been identified and categorised based on severity and frequency (World Bank, 2019).

Table 2-3: Risk Classification of Hazards in Sri Lanka

Hazards Severity /| Description
Risk

River floods | High Based on the currently available data and flood models, potentially
life-threatening and damaging river floods may occur at least once in
the next ten years.

Urban High Based on the currently available data, potentially life-threatening and

floods damaging urban floods may occur at least once in the next ten years.

Cyclone High Based on the currently available data, there is more than a 20%
probability of potentially damaging winds occurring in the next ten
years.

Wildfire High Based on the currently available data, there is greater than a 50%
probability of encountering weather that could trigger a significant
wildfire that will likely result in life and property loss in any given
year.

Coastal Medium Based on the currently available data, there is more than a 20%

foods probability of potentially damaging coastal floods that may occur in
the next ten years.

Tsunami Medium Based on the currently available data, there is more than a 10%
probability that a potentially damaging tsunami may occur in the next
50 years.

Extreme Medium Based on the currently available data, there is more than a 25%

heat probability of at least one prolonged exposure to extreme heat,
resulting in heat stress, that will occur in the next five years.

Water Low Based on the currently available data, there is a 1% probability of

Scarcity drought that may occur in the coming ten years.

Earthquake | Very Low Based on the currently available data, there is less than a 2%
probability of a potentially damaging earthquake in the next 50 years.

Landslides | No data Currently, no data is available in this tool.

(Think Hazards Web portal, Word Bank, 2022)
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In addition to the above-stated major hazard types, coastal erosion and deforestation have
impacted the country with long-lasting and significant repercussions over the years
(Wickramaratne et al., 2012). Five main rivers, namely the Mahaweli, Kelani, Kalu, Gin, and
Nilwala, cause annual floods among the 103 river basins of the country. The Kelani River flows
across the central capital city, Colombo, and causes annual floods (Wickramaratne et al., 2012).
Major floods were reported in 1907, 1913, 1940, 1947, 1957, 1967, 1968, 1978, 1989, 1992, and
2003, impacting lives and properties (Jayasekara, 2009). Illegal and unauthored constructions,
reclamation of lowlands, poor maintenance of drainage systems, and a lack of proactive
approaches and long-term planning processes are the main reasons for floods, specifically flash

floods in major cities (Jayasekara, 2009).

The DMC maintains a hazard database called Deslnvetar (www.DesInventar.lk), which has
collected data since 1974. In areport published by the Consortium of Humanitarian Affairs (CHA)
analysing the data from the Deslnventar database, the authors argue that there has been an
increasing trend of natural hazards since 1974 (CHA, 2016). The report further states that the
number of reported disaster events has increased 22 times in the last decade, compared to the
decade ending in 1983 since the data collection started in 1974. They further argue that such an
increase is predominantly associated with hydro-meteorological hazards. The report says the
frequency of floods has increased by 56 per cent, while the frequency of droughts has increased
by 18 per cent. It reported that landslides had increased by 16 per cent, while high wind frequency
had increased by 10 per cent. Over 36 million people have been affected by various hazards for

the last four decades, with an average of 900,000 people affected yearly (CHA, 2016).

The hazard profile of Sri Lanka has identified Rathnapura, Kalutara, Galle, Kurunegala, and
Ampara as the most flood-prone districts of the country (Disaster Management Center, 2023).
According to the DMC, leading causes of floods are river overflows, flash floods (in the
mountains and narrow valleys), localised floods (in urban areas with inadequate drainage
systems), reservoir operations (opening of spillway gates), and dam/reservoir breaches (Disaster
Management Center, 2023). The center further states that there has been an increasing trend in

flood hazards in the last reported ten years compared to the preceding ten years since 1974.

Drought is another common hazard in Sri Lanka. The hazard profile of Sri Lanka classifies
drought into three main categories: meteorological, agricultural, and hydrological drought.

Meteorological drought can be defined as a lack of sufficient rainfall in a pre-determined period,
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while agricultural drought is a deficiency in soil moisture for cultivation and farming.
Hydrological drought is defined as deficiencies in surface and underground water supplies. Socio-
economic drought is defined as the gap between the supply and demand of water for economic
activities, goods, or supplies (UNDRR, 2023).

According to the hazard profile published by the disaster management center (DMC), the
government of Sri Lanka, the North, North Central, East, and South-East provinces and their
districts have been categorised as “very highly prone areas” to droughts. It further identified
districts of the intermediate zone as “highly prone” to droughts (Disaster Management Center,
2023).

The DMC has identified three main reasons for meteorological droughts in Sri Lanka. One of the
scenarios occurs during the Northeast monsoon season (December -February) when the air stream
to the country comes from the northern hemisphere high-pressure system through the dry
mainland of the Indian subcontinent. Another scenario occurs due to decreasing weather systems
in the Bay of Bengal from October to January, which may result in dry spells throughout the
country. Another scenario occurs during the southwest monsoon from May to September as the
air stream of the monsoon is relatively dry due to variations in the flow path. Therefore, dry spells

prevail in the districts of wet and intermediate zones (Disaster Management Center, 2023).
The cyclonic storm is another potential hazard to Sri Lanka. According to the DMC, nineteen
major cyclonic storms have been reported from 1981 -2011. As stated in Table 2.2, most cyclonic

storm events were reported in December, followed by November.

Table 2-4: Seasonality of Historical Cyclone Events in Sri Lanka

Month Number of | Year
Events

January 1 1906
February -

March 2 1907, 1925
April 1 1939

May -

June -
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July
August
September
October
November

December

| O

1967

1912, 1922, 1925, 1966, 1978, 1992
1908, 1913, 1919, 1931, 1964, 1967, 1980, 2000

(Disaster Management Center, 2023)

According to the hazard profile of Sri Lanka, the location with proximity to the Bay of Bengal is

one of the main reasons for cyclones exposure. An average of five to six cyclonic events develop

yearly in the Bay of Bengal (Disaster Management Center, 2023). On the other hand, the

frequency of landslides has increased in hilly areas in the recent past, according to the disaster

management center.

Sea-level rise is another hazard identified in the hazard profile of Sri Lanka. Table 2-3 indicates

the number of hectares vulnerable to inundation due to sea-level rise in the next 25, 50, 75 and

100 years, respectively.

Table 2-5: Inundation of area due to sea level rise in Sri Lanka

Total Inundation Area (ha)

District
Colombo
Gampaha
Puttalam
Mannar
Jaffna
Mullaittivu
Trincomalee
Batticaloa
Ampara
Hambantota
Matara
Galle

Kalutara

25 Years
959.00

3,638.00
11,334.00
8,024.00
10,321.00
912.00
2,315.00
2,325.00
1,180.00
4,265.00
1,277.00
5,622.00
1,956.00

50 Years

1,133.00
4,154.00
12,583.00
8,262.00
11,164.00
1,004.00
2,529.00
2,443.00
2,175.00
5,553.00
1,634.00
6,462.00
2,370.00

75 Years

1,327.00
4,631.00
13,716.00
8,518.00
12,014.00
1,092.00
2,791.00
2,568.00
2,479.00
6,516.00
1,994.00
7,249.00
2,790.00

100 Years
1,534.00
5,073.00
14,809.00
8,758.00
12,891.00
1,180.00
3,033.00
2,702.00
2,762.00
7,322.00
2,401.00
8,014.00
3,203.00
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Total 54,128.00 61,466.00 67,685.00 73,682.00

(Disaster Management Center, 2023)
The National Disaster Management Plan (NDMP: 2022-2030) has identified the following major
disasters leading to the loss of lives and properties

a) Floods

b) Cyclones / high winds

c) Droughts

d) Landslides

e) Lightening

f) Tsunamis

g) Sea level rise

h) Storm surge

i) Coastal Erosion

j) Fire

k) Human elephant conflict

As shown in Table 2-4, the NDMP has categorised those major hazards according to the frequency

of occurrences.

Table 2-6: Hazards ranking based on the frequency.

Frequent Hazards Floods, Landslides, Lightning, Tornados

Intermediate Hazards | Droughts, Cyclones, Storm Surges, Coastal Inundation,
Epidemics
Rare Hazards Tsunamis
(Disaster Management Center, 2022)
The NDMP has also recognised the non-life threatening but equally critical hazards with long to
medium-term impacts, specifically due to climate change. Those include droughts, erosion,

sedimentation, salinity intrusion, contamination of water bodies, and bush/forest fires.
2.8 Disaster Risk Management Frameworks

Disaster Risk Management is a broad and multidisciplinary field. It requires policies, strategies,

and plans at various levels to advance risk reduction measures. Therefore, this session of the
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chapter discusses disaster risk management frameworks at global, national, and sub-national

levels.

2.8.1 Sendai Framework for Disaster Risk Reduction (SFDRR: 2015-2030)

The SFDRR was adopted at the end of the Third World Conference on Disaster Risk Reduction
in March 2015 as the first post-2015 global development agenda. It is the global blueprint for
disaster risk reduction, where countries agree on priorities and seven targets, as stated below.
(Mysiak et al., 2015).
e Substantially reduce mortality at the global level;
e Substantially reduce the number of affected people at the global level,
e Substantially reduce the direct economic losses due to disasters on the global GDP;
e Sustainably reduce the damage to critical infrastructure, facilities and services;
e Substantially increase the number of countries that have implemented national and
local level disaster risk reduction strategies;
e Substantially increase international cooperation for disaster risk reduction,
specifically for developing countries;
e Substantially increase the availability of functional end-to-end early warning

systems, access to early warning messages and risk analytics.

Although SFDRR has identified seven targets, one of the key limitations of this global blueprint
is that it does not explicitly set the quantitative targets; instead, it says “substantially’ increase or
decrease; therefore, it is very subjective depending on the context (Mysiak et al., 2015).
Furthermore, the first five years (2015-2020) of the SFDRR have been identified to establish the
frameworks and baseline at the national and sub-national levels. The progress of implementing
SFDRR will be measured from 2020 -2030 against the baseline. The SFDRR also does not have
country or region-specific targets; instead, it has global targets; therefore, measuring country and
regional-specific progress will be difficult (Mysiak et al., 2015).

The SFDRR is a non-binding voluntary agreement endorsed by the UN member states. It
recognises that the primary responsibility for risk reduction is with the respective governments. It
encourages mobilising other partner agencies, such as the private sector and key non-state actors,
for risk management (Mysiak et al., 2015). It has four priority areas.

e Priority one: understanding disaster risks;
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e Priority two: strengthening disaster risk governance to manage risk;
e Priority three: investing in disaster risk reduction for resilience;
e Priority four: enhancing disaster preparedness for effective response and to “build
back better” recovery, rehabilitation and reconstruction.
The respective governments must translate this global blueprint into local-level implementation
strategies and plans at national and subnational levels. The role of local governments has been
recognised and embedded in the SFDRR through the call for strengthening local governance, “all

of the society approach,” and coordination (Albrito, 2018).

2.8.2 National Disaster Risk Management Framework in Sri Lanka

Disaster Management Ecosystem in Sri Lanka started to move faster after the 2004 Tsunami, the
enactment of Disaster Management Act No 13, May 2005 and the subsequent establishment of
the Disaster Management Center and the Ministry of Disaster Management. In line with Global
Disaster Risk Management Frameworks, the respective countries, national governments, and local
governments must develop disaster risk management strategies at different levels. Accordingly,
several national and sub-national frameworks and policy instruments have been developed, as

stated in the next section.

2.8.2.1 National Policy on Disaster Management, Sri Lanka

The National Policy on Disaster Management of Sri Lanka (2010) provides the overarching
principle and desired outcomes of disaster risk management in the country. The National Council
on Disaster Management, an inter-ministerial committee headed by the President, approved the
policy on December 28, 2010. The overall goal of the policy is a ‘safer and resilient Sri Lanka’.
The policy supports the multi-hazards and multi-phase approach covering pre, during and post-
disaster-related interventions. The policy has identified climate change as a sector which needs to
be integrated into disaster risk management. The policy supports a multi-layer approach and
collective decision-making processes at the national, provincial, district and local levels. The
policy also highlights the need to invest in short, medium, and long-term strategies, which is
critical for the climate change adaptation processes (NCDM, 2010). The policy has also endorsed
the participatory decision-making process involving government, the private sector, NGOs, and
at-risk communities at various levels. It has recognised that at-risk communities have the ‘right

to participate’ in the planning, decision-making, implementing, and monitoring of risk reduction
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processes. The policy recommends developing and updating multi-hazard risk profiles and tools
for disaster risk management. The policy also recommends that guidelines be readily available
for mainstreaming disaster risk reduction into development planning processes at national,

provincial, district, divisional and local levels.

2.8.2.2 National Disaster Management Plan

The DMC adopted the National Disaster Management Plan (NDMP: 2013-2017) on May 2, 2014.
The plan was developed following the provisions of the Disaster Management Act No. 13 of 2005.
It aims to reduce disaster impacts on communities, critical infrastructure, lifelines, livelihoods,
ecosystems and development actions. The plan was revised and updated as NDMP 2022-2030,
The plan provides overall institutional systems, coordination mechanisms and strategies to
implement at various levels. It also establishes horizontal integration between national institutions
and ministries. Figure 2-2 illustrates the disaster management planning frameworks stated in the
NDMP.

Sri Lanka National
Disaster Management
Plan

National Emergency
Operations Plan

% %
)
DM Plans of | v » PC Level Plans
Ministries J

i District Level Plans |
v : S|

ot | - Provincial Dept. / A Pl
« Depts. / Agencies/ Civil & Armed ! * Provincial Dept. / Agency Plans
Forces ’ st vawsgm\l;evel - —» * Educational establishments
a : =
» Educational establishments i T * Health institutions
» Health institutions i v * Others

« Other as appropriate l-» GNLevel Plans |« i

Plans of \
« Private Sector Agencies
« Offices
» Factories
« Commercial establishments
| » Other

Community Level | Local Authority

- > >
Plans | (LA) Level Plans

Figure 2-2: Disaster Management Planning Framework of Sri Lanka

(Adapted from Disaster Management Center (2022))

The NDMP covers all phases of the disaster management spectrum. It is a guiding document
covering major interventions related to mitigation, preparedness for response, early warning,
emergency operations, post-disaster relief, rehabilitation, and reconstruction. Figure 2.3 illustrates
the coordination and implementation arrangements for disaster management interventions at

various levels.
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Figure 2-3: Core DRM activities in the Disaster Management Plan

(Adapted from Disaster Management Center (2022))

The NDMP also recognise the roles of multiple actors in the disaster management processes at
various level and their corresponding coordinating and technical roles in the disaster risk
management processes. The plan recommends establishing disaster management committees at
national, ministerial, provincial, district, divisional, local authority, Grama Niladari and
community levels. Figure 2-4 shows the linkages between national and local-level disaster risk

management committees.
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Figure 2-4: Disaster Management Committees at different levels

(Adapted from Disaster Management Center (2022))

The NDMP provides an overall disaster management planning framework at the national level.

Early warning is one of the critical interventions outlined in the NDMP. It highlights the
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importance of establishing the warning system up to the last mile. It also recommends a similar

planning approach in horizontal and vertical layers of governance, as shown in Figure 2-5.
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Figure 2-5: Disaster management planning processes at different levels in Sri Lanka.

(Adapted from Disaster Management Center (2022) )

Chapter one of the NDMP 2022-2030 depicts specific inventions and priorities related to disaster

mitigation, DRR mainstreaming and climate change adaptation. It recommends developing and

implementing the DRR interventions through;

Commitments at the national level, along with a suitable policy and legal
environment, to risk-sensitive development planning.

Enforce laws that will enable sectoral organizations to operate more efficiently and
adopt integrated risk reduction strategies.

Develop comprehensive, human-centered, multi-hazard early warning systems and
climate services while increasing societal awareness of risks to support impact-based
decision-making at all levels.

Create a planning process that integrates institutional capabilities and is supported
by solid scientific data by taking into account potential vulnerabilities in the contexts
of the physical, human, environmental, social, and economic domains.

Make sure disaster risk reduction regulations are adhered to for national physical

plans, zone plans, land use plans, and major project development.
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e Create an environment of equal opportunity and data sharing for all stakeholders,
from the national to the community level, to participate in all stages of disaster risk
reduction actions.

e To promote strong integration with social protection mechanisms towards household
food security by managing disaster response and relief operations under one
umbrella.

e Encourage inclusive risk management planning at the subnational and local levels,
using a no-one-left-behind approach to ensure accountability and equity in gender
and disability.

e Create an enabling environment for successful disaster recovery mechanisms, such
as relocation, livelihood, and infrastructure support.

e Enhance interagency relationships, harness planning, and share responsibilities for
implementing integrated disaster risk management projects.

e Establish partnerships in disaster risk management with local, national, and
international stakeholders to foster resilience.

e Ensure the efficient use of monitoring and evaluation systems in accordance with
national monitoring frameworks through integrated data management and reporting

mechanisms under global and national frameworks.

The NDMP also proposes climate change mitigation by reducing greenhouse gas emissions and
climate change adaptation by implementing the recommendations of global frameworks such as
the Bali Action Plan (COP 13) and the Paris Agreement on Climate Change. The NDMP has
identified benefits of CCA, such as reducing climate-related losses and efficient use of financial
and human resources. It has also recognised the increased sustainability of DRM and CCA
initiatives through close collaboration between NDMP and climate change-related policy
instruments, including the National Adaptation Plan for Sri Lanka (2016-2025).

Part three of the literature review chapter discussed the concepts of DRM, the nexus between
climate change and disasters, disaster impacts on food security, disaster impacts in Sri Lanka,
global disaster management frameworks and their applications in the Sri Lankan context. This
section helped the researcher to understand the overall approach for managing disaster risks and
linkages with climate change and food security issues.

Part three of the literature review chapter focuses on CCA as a critical process for resilience. It

discusses the concepts of CCA, convergence between CCA and DRM, upscaling DRM and CCA
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for food security, the current status of risk-informed CCA policies, strategies and frameworks for
combatting food security challenges, CCA planning frameworks, CCA governance, and roles of

end-users in CCA in Sri Lanka.

Part Three: Climate Change Adaptation

2.9 Climate Change Adaptation Concepts

Adaptation to climate change has gained recognition in national and international policy debates.
Adaptation requires policy instruments and tools to make informed decisions and change how we
live to cope with climate risks. According to the literature, “adapt” means making necessary
changes and making them more suitable (Smit et al., 2000). They argue that the term “adaptation”
can be defined as both processes of adapting and the condition of being adapted.
Intergovernmental Panel on Climate Change (IPCC) defines “adaptation” as “the adjustment
process to actual or expected climate and its effects” (IPCC, 2014). In the adaptation process, at-
risk communities seek to avoid or minimise harm and optimise opportunities. Adger et al. (2009)
argue that adaptation is constructed around three dimensions. Those are ecological and physical
limits, economic limits, and technological limits. Further, some scientists have used the five-
dimension model as a reference for adaptation in the agriculture sector. Those are (1) non-climatic
determinants of vulnerability, (2) general trends in livelihood strategies, (3) the perception of
climatic trends, (4) climate impacts in agriculture and (5) potentials and obstacles for adaptation
(Below et al., 2015).

2.9.1 Upscaling DRR as an Adaptation Option to Climate Change

Upscaling disaster risk reduction can be defined as increasing thresholds to withstand future
climate-induced hazards. The magnitude, frequency, and intensity of future hazards could be
higher than the current levels. Therefore, current thresholds in disaster preparedness and
mitigation options will not be sufficient. Hence, increasing thresholds and upscaling ongoing
disaster risk reduction practices can be an adaptation option. The literature argues the need for
more coherently integrating climate change adaptation and disaster risk reduction (Birkmann &
von Teichman, 2010b). However, crucial differences between CCA and DRR have hindered their
integration into common practices. Some key challenges in integrating DRR and CCA include
funding structures, the association of two practice communities into different ministries and

insufficient data on the impacts of climate change at local levels. Birkmann and von Teichman
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(2010a) argue that practical barriers to integrating DRR and CCA can be categorised into (1)
scales, (2) knowledge and (3) norms. They emphasise the need to understand scale mismatches,
norm mismatches (legislation, cultural and behavioural), and knowledge mismatches to integrate
DRR and CCA holistically.

2.9.2 Climate Change Adaptation and Disaster Risk Management Convergence

Both CCA and DRM aim to reduce adverse impacts on the people, properties and the environment
and advance sustainable development. There is no one-on-one relationship between disasters and
climate extremes. Extreme events may lead to disasters if the communities and their system are
exposed to them and unsafe conditions (Christopher B. Field et al., 2012). Figure 2-6 shows the
nexus between CCA and DRR in the context of sustainable development. Although both
disciplines have the same objectives, they tend to follow independent paths, different

interpretations, strategies, policies, and institutional frameworks.
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Figure 2-6: Nexus between CCA, DRR and Sustainable Development.
(Adapted from (IPCC, 2014)

2.9.3 Climate Change Adaptation and Upscaling DRR for Food Security

Recent disasters such as floods and droughts have threatened millions of lives and agricultural
production, thereby threatening food security (Li, 2012). According to the special report on the
State of Food Security and Nutrition by the World Food Program, Food and Agriculture

Organization and World Health Organization, hunger is an increasing trend in many countries
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(WHO, 2018). It further says that 804 million people were under-nourished or facing chronic food
deprivation in 2016 increased to 821 million in 2018 globally. The report highlights the direct and
indirect impacts of climate change on food security and malnutrition. Droughts reported in many
countries during 2015/2016 have contributed to global food insecurity because of crop failures.
Di Falco et al. (2011) argue that a group of farmers who adapted to climate change scenarios have
different characteristics. They further emphasise that adaptation to climate change increases food
productivity. Therefore, adaptation strategies are crucial for the most vulnerable farm households.
Although there are dialogues among international, regional and national policymakers, integrating
CCA and DRR is a significant challenge (Birkmann & von Teichman, 2010a). They emphasised
that the international community is more coherently discussing ways and means of addressing
climate change and DRR. They argue that adaptation to climate change needs interventions in
different sectors, such as agriculture, health, and infrastructure, in which the adaptation measures
will be implemented or scaled up. The CCA community has recognised DRR as one of these
sectors, although there is an ongoing debate on their relationship (Birkmann & von Teichman,
2010b)

The impacts of climate change are no longer a mystery, and more impacts will have in the coming
years. Therefore, urgent actions must be undertaken in sensitive sectors such as agriculture (Asner
et al., 2009). Adaptation in the agriculture sector must be addressed more coherently. There are
many options for adaptation in the agriculture sector by marginal changes in response to moderate
impacts of climate change (Howden et al., 2007). Authors further argue that effective adaptation
in the agriculture sector requires more targeted resource allocation and integration of CCA into
the overall risk management strategies. They further state that CCA must be integrated into other
policy domains, such as sustainable development and DRR. Comprehensive policy reforms are
required while considering the farmers’ choices and risk profiles (Howden et al., 2007). The
authors argue that science must be adapted as a multidisciplinary approach and serve as the
interface between policymakers and end-users. An effective adaptation planning framework
should be relevant, robust, and easy to implement by multiple stakeholders (Howden et al., 2007).
CCA can be integrated into different phases of DRR. On the other hand, upscaling DRR while

considering climate change impacts can be a very effective way of adapting to climate extremes.
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Figure 2-7: Integration of Climate Change Adaptation into DRR phases

(Created from data source: Birkmann and von Teichman, 2010)

Figure 2.10 shows experts’ opinions on integrating CCA into different phases of DRR (Birkmann
& von Teichman, 2010a). Experts fully agree with 100 per cent of respondents saying that it is
imperative to integrate CCA into the disaster mitigation phase when designing and implementing
mitigation investments. Regarding the preparedness phase, 65 per cent of respondents agreed that
it is crucial to integrate CCA into disaster preparedness. In comparison, 30 per cent of expert
respondents said it is of medium importance. Only 5 per cent of the expert respondents said it is
not essential to integrate CCA into the preparedness phase. In the disaster response phase, only
30 per cent of respondents agreed that it is very important to integrate CCA. In comparison,
another 25 per cent of expert respondents agreed that it is of medium importance. In the recovery
phase, 22 per cent of the experts opinion that integrating CCA into recovery is very important. In
comparison, 40 per cent of experts agreed that it is of medium importance. In the reconstruction
phase, 95 per cent of experts expressed that it is imperative to integrate CCA into the
reconstruction phase to ensure reconstructed infrastructures are resilient to future climate and
disaster shocks. Further, 95 per cent of the experts interviewed in the research agreed that it is
crucial to integrate climate change adaptation into basic information, specifically in the risk
assessment process.

Based on the above literature research, the researcher believes that CCA can be integrated into all
the phases of DRM; however, importance, applicability and acceptance vary in the respective
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phases of the DRM spectrum. Disaster mitigation, preparedness, reconstruction, and risk
assessment phases have shown high potential and acceptance for integrating CCA into DRM,
while response and recovery phases have shown less importance comparatively.

Both CCA and DRR aim to reduce vulnerability and enhance resilience. Therefore, linking them
at policy, strategic and operational levels will benefit DRR and CCA fields of practice (Begum et
al., 2014). Figure 2-8 shows how CCA and DRR have been approached and integrated into a

commaon process.
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Figure 2-8: Factors involving the effective integration of CCA and DRR.

(Adapted from Toward conceptual frameworks for linking disaster risk reduction and climate

change adaptation Begum et al., 2014)

As shown in Figure 2-08, one of the key entry points for linking CCA and DRR is to build the
capacity of institutions. That will enhance the knowledge, skills and understanding of DRR and
CCA, making the integration faster and easier. Also, DRR and CCA can be integrated into the
sectoral planning process in vulnerable sectors such as agriculture, forestry, water, and health.
Authors also argue that an integrated policy would link CCA and DRR to standalone policies.
Multi-stakeholder engagement, effective coordination and collaboration, education and awareness
programs, and resource allocation are considered enabling factors for integrating CCA and DRR
into common thinking processes. The political will and support from the policymakers are critical
factors to the successful integration of DRR and CCA (Begum et al., 2014).
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2.9.4 Mainstreaming Climate Change Adaptation and DRR into Development Planning

There is a rising acknowledgment for adopting initiatives to integrate disaster risk reduction
(DRR) activities with climate change adaptation (CCA) strategies in order to achieve sustainable
development goals. The Sendai Framework of Action (SFA), 2015-2030, has highlighted this
need, encouraging national governments to establish strategies, conduct additional research, and
seek for coherence across policies, institutions, goals, indicators, and measurement systems for
implementation (Dash & Akhter, 2023). Despite the existence of DRR-CCA mainstreaming laws
and policies, their implementation is still in its early stages (Gabriel et al., 2021). A systematic
procedure is required to identify areas in which DRR is not or is insufficiently incorporated as a
basic concern across policy sectors, as well as how it could be improved (Dovers et al., 2022).
There is increasing consensus among experts that disaster risk reduction must be mainstreamed
into development planning and policy to lessen disaster-related risks. The term "mainstreaming”
refers to the seamless integration of tributaries into the larger mainstream of a river, a process in
which disparate flows are integrated into one (Tiepolo et al., 2017). Thus, according to writers,
"mainstreaming risk reduction” refers to integrating disaster risk reduction (DRR) initiatives into
relief and development initiatives. When applied to mainstreaming, it requires an analysis of how
potential hazards can affect the performance of policies, programs and projects, and on the other
hand, it should also consider how these hazards might affect vulnerable landscapes. The findings
of these analyses can assist in developing risk sensitive policies, which are now widely recognized
as a critical component of sustainable development (Tiepolo et al., 2017) . They further highlight
that climate change must also be incorporated into mainstreaming processes, as appropriate, and
additional priority interventions must be considered. Monitoring and forecasting of climate
change (both science-related and policy-related) are essential components of this process. Several
other interventions are also required, such as budgeting and financial support for adaptation,
including integrating adaptation into national systems and leveraging special funding sources and
mechanisms for mainstreaming. Local authorities should prioritize disaster risk reduction (DRR)
as a priority, and it is important that scientists assist in bringing science-based solutions to the
attention of decision-makers before major disasters occur (Uchiyama et al., 2021). There are more
synergies than discords between climate change adaptation and climate-related disaster risk
reduction (DRR) that should be harnessed and mainstreamed into development practices (Banda

et al., 2022). The integration of climate change adaptation (CCA) and disaster risk reduction
(DRR) into development planning is essential to reducing vulnerability and risk. In spite of some

efforts to mainstream DRR and CCA, the processes for development planning have seen them as
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separate things (Wijaya, 2018). Insufficient guidance on how to integrate CCA and the lack of
instruments and capacity in this area hinder improved integration of CCA into planning (Rivera,
2014). At all levels of governance, mainstreaming efforts can be incorporated into development
plans, processes, and initiatives, as well as at subnational and national levels. It is also possible to
mainstream risk management principles into decision-making processes, legislation, regulations,
protocols within organizations, and subsidy regimes. Mainstreaming is largely focused on the core
sectors of development activities used by most governments worldwide, regardless of their
governance or administrative level. They include agriculture, transportation, utilities, housing,

health, and education, among others (Tiepolo et al., 2017).

2.9.5 Current Status of Risk-Informed Climate Change Adaptation Policies and Strategies
for Combatting Food Security Challenges

Countries recognise the importance of developing climate change adaptation policies and strategies
at different levels. The strategizing human-environment interactions reinforce the need for climate
change-related policies to support sustainability agendas through adaptation and mitigation
options (Li et al., 2011). Authors further highlight that, for example, Chinese policymakers have
recognised the need to integrate climate change adaptation and mitigation into development policy
instruments such as: “China’s National Programme in Response to Climate Change” by the State
Council in 2007 and a White Paper in 2008. However, Lemieux et al. (2014) argue that despite
the increased empirical knowledge of the process and commitment to address climate change by
governments worldwide, climate change adaptation policies remain scarce. They have identified
key adaptation planning challenges such as short project duration, financial resources scarcity,
lack of expertise, and difficulty in assessing complex sectoral vulnerabilities. They concluded that
“an enabling policy directive, leadership, local support, adequate planning time, and resources are
required to facilitate science-based policy development.” Research conducted in the Pacific
countries, namely Vanuatu and Timor-Leste, suggests that the current scales of adaptation
strategies in those countries are relatively too small; therefore, researchers question whether it
will have a significant impact in the future (Rosegrant et al., 2016). They further suggest that there
is a need for an aggressive but judicious increase in investment in climate change adaptation
strategies and policy development. They conclude that climate change adaptation strategies and
policies should be developed to the conditions in each country and location.

Research conducted in the Yonggiao District of China shows that Farmers’ risk preferences, risk

perception, and risk knowledge play an essential role in adaptation to climate change in the
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agricultural sector. They found that most farmers in the study area were aware of climate change.
Therefore, they are applying adaptation measures against perceived changes to the local climate
(Jianjun et al., 2015). A similar study conducted in Ethiopia and South Africa states that
understanding farmers’ perceptions of climate change, current adaptation measures in practice,
and the decision-making process is crucial for developing risk-informed adaptation policies in the
agriculture sector (Bryan et al., 2009). They further argue that an enabling environment to support
adaptation policies can be created by increasing access to climate information and risk knowledge,

resources, credit, and markets and improving the reach of small-scale subsistence farmers.
2.9.6 Climate Change Adaptation Planning Frameworks

Climate change adaptation has moved from the awareness phase to a critical phase of developing
strategies, policies, frameworks and their implementation (IPCC, 2015). National frameworks
play a vital role in the adaptation planning processes, while adaptation responses are diverse at
subnational and local levels. The authors argue that those national-level actors and institutions
provide coordination, information, policy framework development, legal frameworks, and actions
for protecting the most vulnerable groups and financing adaptation at various levels, both in
horizontal sectors and vertical administrative layers. Sub-national and local planning agencies and
actors struggle to develop strategies without access to information and data. Even in some cases
with access to data, they are given options from choosing adaptation measures without knowing
the consequences. Therefore, involving various stakeholders at different administrative levels will
lead to a robust planning process and implementation. (IPCC, 2015). The authors further suggest
that climate change adaptation planning is a learning and iterative process involving multiple
stakeholders. They further argue that there is no single approach to planning. Therefore, key
stakeholders need to adopt an appropriate approach based on the present context and nature of
adaptation. Top-down and bottom-up planning frameworks have gained recognition in the
literature; however, in most cases, a combination of both approaches is being used (IPCC, 2015).
Actors use various tools for designing climate change adaptation frameworks depending on the
process’s costs, context, and manageability. It includes tools related to information and risk
knowledge, risk communication across time scales, advanced decision support system (DSS),

monitoring, early warning, insurance-based tools and ecosystem-based tools. (IPCC, 2015).
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2.9.7 Climate Change Adaptation Governance

According to the IPCC, CCA Governance is a critical component for transitioning from the
planning phase into the implementation phase. Institutions and their governance are essential for
mainstreaming CCA in the development planning and implementation processes (IPCC, 2015).
The authors have recognised the following key barriers or enablers of the governance for the

implementation of climate change adaptation strategies and actions;

e Multilevel institutional coordination between administrative boundaries;

e Key actors promoting and supporting CCA mainstreaming;

e Horizontal coordination between actors, sectors and their policies at similar
administrative levels;

e Political will and their support in the planning and implementation;

e Coordination and collaboration between formal governments and other stakeholders

such as the private sector, civil society groups and local NGOs.
2.9.8 Role of End-user Groups in Climate Change Adaptation

Multilevel actions are required for productive and successful adaptation. Recognising the
complementary roles of actors, their strategies, policies, plans and actions at different levels is
critical to successful adaptation (IPCC, 2015). The national-level focal agency is crucial in
coordinating and collaborating with international, national, sub-national and local agencies
(Ministry of Mahaweli Development & Environment, 2016).

2.10 Climate Change Adaptation Context in Sri Lanka

Climate change adaptation is an emerging theme in Sri Lanka. Basic institutional arrangements,
policies and planning instruments are currently being developed. The Climate Change Secretariat
under the Ministry of Environment is leading the CCA coordination process while specialized
agencies and other ministries are implementing specific interventions as stated in the below

sections.
2.10.1 National Adaptation Plan for Climate Change in Sri Lanka

Sri Lanka is highly vulnerable to climate change impacts. Therefore, national-level agencies and

their actions are crucial in adaptation planning and implementation. (Ministry of Mahaweli
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Development & Environment, 2016). CCA strategies and policies in Sri Lanka are vital for
subsistence farmers to ensure food security (Esham & Garforth, 2013a). The authors further argue
that understanding farmers’ perception of climate change and associated risks, actual adaptation
at local levels and identifying the driving or constraining factors to adapt is necessary to develop
appropriate adaptation strategies and institutional framewaorks. They conclude that understanding
the local communities’ socioeconomic, cognitive, and normative aspects is crucial for formulating
and implementing adaptation strategies. There is growing advocacy for the government to reform
environmental, institutional and economic conditions to promote CCA by the farmers to
overcome key barriers such as shortage of water, resources, raw materials, and inadequate
adaptation planning processes and practices (Menike & Arachchi, 2016). Traditional knowledge
and experience in climate change and water resource management are required for integrated and
inclusive planning approaches to climate change adaptation in the dry zone of Sri Lanka
(Withanachchi et al., 2014)
National Adaptation Plan (NAP) for Climate Change in Sri Lanka (2016-2025) was developed
through a consultative process by the Climate Change Secretariat, Ministry of Environment,
Government of Sri Lanka. NAP was developed based on the guidelines set by the United Nations
Framework Convention for Climate Change (UNFCCC), as stated in Figure 2.11. In the NAP,
nine sectors have been identified as the most vulnerable and fragile in Sri Lanka to climate change
impacts (Ministry of Mahaweli Development & Environment, 2016). Those are

a) Food Security Sector

b) Water Sector

c) Coastal Sector

d) Health Sector

e) Human Settlements Sector

f) Bio-Diversity Sector

g) Tourism Sector

h) Recreation Sector

i) Export Development and Industry-Energy-Transportation Sector
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The NAP has been developed using ‘Logical Criteria’, which are based on projections of climate
change, identification of vulnerabilities, assessing impacts and looking at socioeconomic

outcomes of the sectors.

Iterative steps
» Reviewing

adaptation
options
A

Implementation
Assessing Y Strategies
climate Y
vulnerabilities

v \

A \J
i y
f Preparatory / Compiling and
= Elements 4 communicating
L ) adaptation
. ad plans
Analyzing A— 15 o
climate risks
Reporting,
ks Monitoring and
Y Review
Integrating

climate change
adaptation into
planning

Iterative steps

Figure 2-9: Iterative Steps for the development of NAP in Sri Lanka.

(Adapted from the NAP, Ministry of Mahaweli Development and Environment, 2016)

The NAP has used past studies to assess generic climate change impacts than assessing location-
specific climate vulnerability and risks. However, as Jianjun et al. (2015), farmers’ perception and
risk knowledge of climate change play a vital role in adaptation planning and implementation.
The NAP has identified and prioritised the following sectors and sub-sectors for developing
climate change adaptation options and strategies in Sri Lanka. The Climate Change Secretariat is
the lead agency for coordinating and implementing NAP at the national and sub-national levels
(Ministry of Mahaweli Development & Environment, 2016).
The NAP has been developed based on the vulnerabilities and adaptive capacities of the sectors
and key stakeholders. The vulnerability profiles for five sectors have been developed and used in
the NAP process. However, limited literature and research on the ‘adaptive capacity’ exists. NAP
identifies the following adaptive capacities for implementing adaptation strategies at various
levels.

e Livelihood assets

e Knowledge and skills

e Technology
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e [nstitutions

e Information

The NAP has been developed to build the capacity and knowledge of all decision-makers at

various levels, including national, sub-national and supra-national levels (Ministry of Mahaweli

Development & Environment, 2016).

Table 2-7: Vulnerable sectors and priorities for CCA in Sri Lanka

Vulnerable Sectors of the NAP

Food Security: Agriculture,

Livestock and Fisheries

Water Resources

Coastal and Marine Sector

Health

Human Settlements and

Infrastructure

Ecosystems and Biodiversity

Priority Areas

Rice

Other Field Crops (OFC)
Horticultural Crops

Sugarcane

Livestock

Fisheries

Agriculture and land degradation
Water for Agriculture

Water for human consumption
Water for industry and energy
Degradation of watersheds

Coastal Zone Management

Beach stability

Coastal biodiversity

Ocean Acidification

Climate altering pollutants
Diseases: Spread and outbreaks
Hazardous Events: Health Impacts
Heat / thermal stress

Urban settlements and infrastructure
Rural settlements and infrastructure
Estate settlements and infrastructure
Coastal settlements and infrastructure

Forests
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. Wildlife

o Wetlands

o Agroecosystems: home gardens

o Loss of ecosystem services
Tourism and Recreation o Coastal tourism

o Tourism and biodiversity

o Cultural assets
Export Agriculture Sector o Tea

o Rubber

o Coconut

o Export Agricultural Crops
Industry, Energy and o Industry
Transportation o Energy

o Transportation

(Ministry of Mahaweli Development and Environment, 2016)

According to the NAP, critical gaps and barriers to adaptation in Sri Lanka are

¢ Information gaps

e Technology gaps

¢ Policy and governance gaps

e Institutional coordination gaps

e Financing and resource mobilisation gaps
The NAP has been developed to address those gaps holistically so that the adaptive capacity of
the sectors and actors can be enhanced (Ministry of Mahaweli Development & Environment,
2016). There is no single approach to developing a NAP. It has to be flexible and can use a variety
of tools (UNFCCC, 2012). The authors further suggest that it must be a complementary approach,
and steps and stages of the planning processes are not fixed. Such flexible approaches benefit least
developed and developing countries as they do not have enough data to facilitate the NAP
processes (UNDRR, 2023). As each country faces different circumstances, the flexible approach
will allow the stakeholders to use the most appropriate processes and tools for the adaptation
planning processes. It concludes that rigid methodologies and approaches in NAP will not result

in desired change processes and the implementation of the NAP; therefore, actors are encouraged
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to develop and use customised tools and approaches in designing climate change adaptation
frameworks for the sectors (UNDRR, 2023).

2.10.2 Paris Agreement on Climate Change

The Paris Agreement is a treaty within the boundaries of the Vienna Convention on the laws
related to treaties. It has a mix of binding and non-binding obligations with regard to climate
change mitigation, but it also has adaptation and financing obligations for climate change impacts
(Bodansky, 2016). The government of Sri Lanka signed the Paris Agreement in April 2016.
Intended Nationally Determined Contributions (INDCs) of the Government of Sri Lanka with
regard to the Paris Agreement have been designed in line with NAP and their priority actions in

the sectors.
2.10.3 National Climate Change Policy of Sri Lanka (NCCP)

The national climate change policy is a broad policy statement for mainstreaming climate change
issues within the development planning frameworks and instruments in Sri Lanka. The vision of
the policy is a future where climate change will have no adverse consequences on Sri Lanka’
(Ministry of Environment and Renewable, 2011). It provides 25 policy statements, one of which
is climate change adaptation. They focus on sensitising vulnerable communities to climate change
and taking appropriate measures for adaptation to climate change impacts on people, their

livelihoods, and ecosystems.
2.10.4 National Climate Change Adaptation Strategy for Sri Lanka (NCCAS)

Considering the high vulnerabilities and inadequate adaptive capacities of Sri Lanka, the Ministry
of Environment developed the National Climate Change Adaptation Strategy (NCCAS),
identifying priority actions and investment framework for the period from 2011 -2016 (Ministry
of Environment and Renewable, 2011). The focus of the strategy is on adaptation. It has identified
five strategic thrust areas, twenty-five thematic areas and ninety-one priority adaptation measures.
The ministry further says that NCCAS identifies some broader adaptation options; therefore,
actors can choose from the menu of options. The main strategic thrust areas include

e Mainstreaming CCA into national planning and development;

e Enable climate-resilient and healthy human settlements;

e Minimise climate change impacts on food security;

e Improve climate resilience of key economic drivers;
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e Safeguard natural resources and biodiversity from climate change impacts.
2.10.5 Other Related Policies, Programs and Strategies

Several other directly or indirectly related policies, strategies and programs support the adaptation
planning processes. One such plan is ‘the National Adaptation Plan for Haritha Lanka’, which
focus on climate mitigation measures and some selected adaptation options such as infrastructure
level adaptation, land use planning, and rainwater harvesting. The National Action Program for
Combatting Land Degradation (NAPCLD) is another vital instrument which has identified
climate change as one of the root causes of land degradation. The ministry also identifies the
Coastal Zone Management Plan (CZMP) and the National Physical Development Plan (2011-
2030) as important policy instruments in adaptation to climate change in the coastal zones and

infrastructure spheres.

2.11 Summary of Literature Review

The researcher organised the literature review chapter into three main parts. Part one discussed
the concept of food security and food insecurity. Part two focused on the climate change domain.
It discussed fundamental concepts of climate change, climate change impacts; climate resilience;
climate change impacts on the food security sector; and finally, climate change impacts in Sri
Lanka, specifically focusing on the food security sector. Part three of the chapter was on the
disaster risk management domain. It discussed fundamental concepts of disaster risk management;
climate change and disaster nexus; impacts of disasters on food security; disaster impacts in Sri
Lanka; and the disaster risk management frameworks in Sri Lanka. Part four of the chapter
discussed the climate CCA and DRR mainstreaming domains. It discussed climate change
adaptation concepts; upscaling DRM for CCA; CCA and DRM convergence and mainstreaming;
the current status of the risk-informed climate change adaptation strategies, policies and plans;
the importance of CCA governance; roles of end-user groups in CCA,; and finally, CCA context

and CCA planning frameworks and instruments available in Sri Lanka.
The literature review chapter helped the researcher identify research gaps and organise steps and

approaches to addressing them. Major research gaps found during the literature review process

are
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a. Disaster risk management, climate change adaptation and sustainable development are
interrelated domains and needs coherent at the global, regional, national, sub-national and
local levels. Although coherent is embedded into post-2015 agendas (SFDRR, SDGs and the
Paris Agreement) globally, translating them into national and local levels in implementing
strategies, plans, and programs is a significant gap. It requires a holistic approach at the
national, sub-national, and local levels, bringing science-based tools, local evidence and
practices into the planning and implementation processes. Literature highlights the scale issue
of current climate change adaptation and disaster risk reduction processes as they do not have
positive impacts on the ground due to a lack of holistic approach, engaging multiple
stakeholders and sectors for risk assessments, and designing and implementing appropriate

adaptation, risk reduction and mainstreaming frameworks, strategies, and policies.

b. Literature highlights the need for having an ‘all of society approach’ for effective CCA and
DRR. Roles of the multiple stakeholders at the national, sectoral, provincial, district,
divisional, and village levels have been emphasised in a vast amount of literature as well as
national planning instruments related to CCA and DRR in Sri Lanka. The roles of end-user
groups, such as communities and farmers and their front-line service providers, such as
extension workers, cannot be underestimated. However, one of the major gaps identified
during the literature review process is the engagement of at-risk communities and farmers
(end-user groups) in designing national and sectoral adaptation planning strategies, policies,
and frameworks. The literature further emphasises the need for designing and implementing
sector-specific strategies, plans and frameworks based on the engagement of multiple actors
at different levels. It also highlights the need for having an integrated approach to bringing
CCA and DRR domains into a common framework, specifically at the sub-national and local

levels.

c. Climate change adaptation planning faces a methodology challenge due to the uncertainties of
impacts at the local level. The impacts assessments process is complex and needs to tailor to
the local context. The lack of context-specific planning processes is a major gap considering
the cultural, social, economic, environmental, and political dimensions of adaptation.
Literature has highlighted the importance of the place value of CCA. Effective adaptation at
the national, sub-national and local levels needs close collaboration and a multi-sector
approach in designing and implementing strategies, policies, and programs. This is a

significant gap at this stage.
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d. Literature also highlights the need for bringing local evidence in risk analysis, planning
processes, implementation, monitoring, and evaluation of adaptation actions. It is a major gap
as current CCA and DRR planning frameworks are being designed without adequate local
evidence and the participation of end-user groups. When translating international planning
instruments, guidelines, and frameworks at the local level in an integrated manner, the
capacities and needs of local-level institutions and the most vulnerable groups should be kept

at the core of planning processes.

e. Generalised planning frameworks and instruments are major gaps. Fragile and vulnerable
sectors to climate change need to be identified, and sector-specific adaptation and DRR
mainstreaming frameworks need to be designed based on the level of risks, context (place
value) and engagement with multiple stakeholders, including the end-user groups and at-risk
communities. Fragile sectors such as food security need to get priority as it is vulnerable to
chronic long-term impacts of climate change, climate-induced extreme events, and other
hazards. Food security has been identified as a priority sector among the most vulnerable
sectors to climate change in Sri Lanka on multiple fronts. Although generic national planning
instruments are available, designing a sector-specific planning framework is a timely need.
Sector-specific plans must consider the climate and disaster risks integrated with local

evidence.

f. Finally, the perception of at-risk communities and the end user groups matter the most
regarding successful or unsuccessful adaptation and risk reduction. Risk perception and
perception towards adaptation will determine the level of engagement and acceptance of
national, sub-national and local strategies, plans and programs. However, risk and adaptation
perceptions of the at-risk communities and end-user groups are not considered in the planning

processes.

Based on the above-stated major gaps, the researcher frames his intervention rationale for
addressing them in his research. According to the literature analysis, achieving or maintaining
food security in a changing climate can be achieved through two main options: accelerated
adaptation to future climate change and proper management of agricultural risks due to climate
variability and extreme events (Vermeulen et al., 2012). While recognising the importance of

global, regional and national efforts for CCA, researchers and development practitioners have
57



increasingly emphasised the need for community-based adaptation (CBA) for climate change in
the food security sector. However, researchers and development practitioners need to
acknowledge the specific challenges in the CBA approaches due to the complexity and uncertainty
of climate change impacts. Without a proper assessment of risks and uncertainty, institutional
structures, multilevel adaptation policies, programs, and practices are unlikely to support effective
CBA outcomes at local levels (Dodman & Mitlin, 2013). Therefore, this research will focus on
designing a comprehensive planning framework for mainstreaming CCA and DRR into the food
security sector planning at the sub-national level in Sri Lanka. The reason for selecting this
approach is due to the lack of such comprehensive planning frameworks for mainstreaming CCA
and DRR and their application in the food security sector, particularly in developing countries like
Sri Lanka. Dodman and Mitlin (2013) argue that opening multiple options to obtain technical
advisories equips the local low-income communities to acquire the expertise to assess and
understand the consequences of climate change and their uncertainties and deal with multiple scales
of options and interventions at local levels.

On the other hand, adaptation strategies and options vary from sector to sector and place to place
(Schipper et al., 2014). Therefore, smart climate agriculture and adaptation investments are most
successful through community-based adaptation processes led by local stakeholders and the
farming community with the working knowledge of ongoing and future agricultural investments.
The role of research scientists and experts is to monitor and ensure convening scientific knowledge
and resources to the local communities to minimise facilitator biases (Andrieu et al., 2017).
Therefore, in line with the identified research gap, this research is scoped down to design a
framework for mainstreaming climate change adaptation and disaster risk reduction into the food
security sector in Sri Lanka. Thus, this research aims to develop a framework for mainstreaming
CCA and DRR into the food security sector planning of the district government (sub-national level)
of Sri Lanka. Based on the research gaps, aim, objectives, and literature, the researcher designed

the conceptual framework for the research discussed in the next chapter.
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CHAPTER 3: CONCEPTUAL FRAMEWORK

3.1 Introduction

The thesis began with an Introduction Chapter and a detailed literature synthesis in Chapter 2.
This chapter discusses the process used to establish the initial conceptual framework for this study.
Accordingly, the chapter is organized as follows:

e Firstly, the need for and importance of a conceptual framework is discussed.

e Secondly, the key issues identified through literature and the opinions of

international experts are summarized.
e Thirdly, the process of developing the conceptual framework is described.
e Fourthly, the conceptual framework of the study is presented.

e Finally, the chapter is summarized and linked to the next chapter.

3.2 The need for and importance of a conceptual framework

A conceptual framework explains the main themes to be studied graphically or narratively. It
includes key factors, constructs, or variables and the presumed relationships among them (Miles
& Huberman, 1994). According to the authors, the frameworks can be “rudimentary or elaborate,
theory-driven or commonsensical, descriptive, or causal”. The conceptual framework illustrates
the core themes or variables in the study and their presumed linkages to one another, usually in
diagram form (Punch, 2014). The framework guides the researcher in determining the type and
nature of data to be collected and the types of concepts and relations to be studied as the research
progresses. The conceptual framework provides a logical sense for interrelated concepts important
to the research problem. The conceptual framework is a network of interconnected concepts that,
when combined, provide a thorough understanding of a phenomenon or phenomena being studied
(Jabareen, 2009). According to the author, a conceptual framework is more than just a collection
of concepts; it is a construct in which each concept plays an important role. He argues that the
conceptual framework provides an interpretative approach to social reality rather than a
causal/analytical setting.

This research aims to develop a framework to mainstream CCA and DRR into food security sector
planning at sub-national levels. Therefore, the aim of the research is to develop useful theories
applicable to the food security sector through case studies following an inductive approach.
However, Yin (2018) argues that the researcher should begin constructing preliminary theoretical

propositions related to the research question as part of the case study research design before data
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collection begins. It emphasizes the importance of developing a theory or conceptualizing the
phenomenon, related concepts, and their interactions before collecting and analyzing empirical
data. According to Punch (2014), the conceptual framework can be developed beforehand or
emerge as the study progresses. The conceptual framework also influences how much-
predetermined structure a study will have (Punch, 2014). Inductive approaches typically begin
with empirical observations, and it is critical to have an initial definition of the research questions
before building a theory from case studies (Yin, 2018). According to the author, this forces the
researcher to develop a preliminary theory before data collection and analysis, allowing the
researcher to identify the main concepts, their relationships, and research boundaries. Thus,
developing a conceptual framework was essential to this research and guided the researcher in
data collection and analysis. Therefore, before collecting primary data, this study designed a
conceptual framework. The conceptual framework was designed using the literature and then
refined based on the international experts’ opinions and inputs. It explains how CCA and DRR
can be mainstreamed into the food security sector planning processes of district governments in
Sri Lanka.

3.3 Key Issues Identified for Developing a Conceptual Framework

A comprehensive literature review was conducted at the beginning of the research, looking at
global and Sri Lanka-specific literature. Based on the literature review, the researcher identified
key themes and research areas for further studies. Prioritized research areas were further screened
and refined based on the opinions and feedback received from international experts. The
conceptual framework was developed based on the literature review findings and international
experts’ input. The literature review with opinions and inputs from international experts identified
the following key areas for the study: climate change impacts on food security (see Section 2.3.4);
increasing disaster impacts in Sri Lanka (see Section 2.7); the climate change and disaster nexus
(see Section 2.5); disaster impacts on the food security sector (see Section 2.6); and the need for
mainstreaming CCA and DRR into the food security sector (see Sections 2.9). Specific details of

the identified key areas are discussed below.
3.3.1 Climate change impacts on food security

In addition to the direct impact of disasters on food security, climate change has long-term effects
on the agriculture and food security sectors. Agriculture is the world’s largest user of freshwater,

making it extremely vulnerable to climate change (Calzadilla et al., 2013). Changes in atmospheric
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conditions and parameters such as precipitation, temperature, and relative humidity could be to
blame. The World Bank has identified five major climate change-related factors impacting crop
productivity. These include changes in precipitation, temperature, carbon dioxide fertilization,
climate variability, and surface runoff (Kurukulasuriya et al., 2006). According to the literature,
climate change will affect crop yields and cultivation patterns due to changes in the atmospheric
concentration of greenhouse gases, specifically CO.. It could have both positive and negative
consequences (Singh, 2016). He argued that higher atmospheric CO2 concentrations would
benefit C3 crops such as wheat and rice more than C4 crops such as maize, sorghum, sugar cane,
and grasses. As a result, he claims that doubling atmospheric CO2 could increase biomass by
nearly 36%. He does, however, assert that the effects of climate change on agriculture and food
security are extremely complex. Temperature increases can shorten crop duration, increase
respiration and evapotranspiration, reduce fertilizer use efficiency, and make crops more
susceptible to pest infestation, reducing crop production and productivity.

Furthermore, research shows dryland crops and livestock farmers are particularly vulnerable to
temperature changes. Irrigated crops benefit from climate change in relatively cold areas because
irrigation alleviates water shortage issues caused by climate change (Kurukulasuriya et al., 2006).
They also argue that if precipitation increases with climate change in relatively dry areas, net
revenue from dryland crops and livestock will increase. They assert that the initial temperature
and precipitation of individual farms determine the marginal effects of climate change. Climate
change impacts on the food security sector are greater than what scientific models predict. Climate
change will cause an additional 5 million to 170 million people to hunger by 2080, depending on
countries’ social, economic, and political decisions (Schmidhuber & Tubiello, 2007). They
propose developing new assessment methodologies to assess the local impacts of climate change
on the food security sector.

The international experts also acknowledged that climate change impacts food security globally
and in their respective countries. One expert stated that “climate change affects the food
production and food access both directly due to extreme events and changes of atmospheric
conditions”, indicating further studies and specific details should be found to address the specific

issues related to the food security sector.

3.3.2 Increasing disaster impacts in Sri Lanka
Tsunamis, floods, droughts, landslides, and cyclones are the most common natural disasters in Sri
Lanka (Wickramaratne et al., 2012). According to the authors, these disasters are ranked based

on their severity and the affected area. All five major disasters are climate-related and directly
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linked to climate change, except for tsunamis. According to the United Nations Food and
Agriculture Organization (FAO), a severe drought followed by floods in 2017 resulted in food
insecurity for over 900,000 people in Sri Lanka (EFE, 2017). Furthermore, according to the EFE
news service, the FAO claims drought in 2016 and 2017 reduced rice production in Sri Lanka by
40%. It goes on to say that the income of one-third of the drought-affected people has been cut in
half. The authors propose implementing climate change adaptation and mitigation measures to
combat the effects of natural disasters on the food security sector.

According to the Ministry of Disaster Management in Sri Lanka, floods have affected people the
most, followed by droughts, tsunamis, storms, and landslides (Ministry of Disaster Management,
2019). The world bank group’s think hazards web portal has identified key hazards that Sri Lanka
regularly faces and categorizes them based on their severity and frequency, as stated in Table 2-4
(World Bank, 2019). Coastal erosion and deforestation have had long-term and significant
consequences for the country over the years (Wickramaratne et al., 2012). The Mahaweli, Kelani,
Kalu, Gin, and Nilwala rivers cause annual floods in the country’s 103 river basins. The Kelani
river flows through Colombo’s central business district, causing annual flooding (Wickramaratne
et al., 2012). Major floods were reported in 1907, 1913, 1940, 1947, 1957, 1967, 1968, 1978,
1989, 1992, and 2003, affecting people and property (Jayasekara, 2009). The leading causes of
floods, particularly flash floods in major cities, are illegal and unauthorized constructions,
reclamation of lowlands, poor drainage system maintenance, and a lack of proactive approaches
and long-term planning processes (Wickramaratne et al., 2012)

DeslInvetar (www.Deslnventar.Ik) is a disaster inventory database maintained by the DMC that
has collected information dating back to 1974. The authors of a report published by the CHA
analyzing data from the Deslnventar argue that natural hazards have increased since 1974 (CHA,
2016). According to the report, the number of reported disaster events has increased 22 times in
the last decade, compared to the decade ending in 1983, since data collection began in 1974. They
also claim that such an increase is mostly associated with hydrometeorological hazards.
According to the report, the frequency of floods has increased by 56%, while the frequency of
droughts has increased by 18%. It reported that the frequency of landslides had increased by 16%,
while the frequency of high winds had increased by 10%. Over the last four decades, various
hazards have affected over 36 million people, with an average of 900,000 people affected each
year.

The body of published research unequivocally demonstrates that the frequency and severity of

natural disasters in Sri Lanka have steadily risen over the past two decades. Because of this,
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additional research is required to determine the detailed effects on crucial sectors such as food

security.
3.3.2 Climate Change and Disaster Nexus

The relationship between climate change and disasters is still being debated. IPCC (2014), in its
special synthesis report, argues that “surface temperature is projected to rise over the 21st century
under all assessed emission scenarios”. They also predict that heat waves will become more
frequent and last longer, while extreme precipitation events and floods will become more intense
and frequent in many regions. As a result, they conclude that climate change will exacerbate
existing risks while creating new ones. Climate risks are unequally distributed and are more severe
for disadvantaged people and communities in countries at all stages of development (IPCC, 2014).
As a result, adapting to climate change and increasing disaster risk reduction plays a vital role in
improving community resilience and food security.

To have an integrated approach to climate change and disaster risk management, relevant global,
regional, and national policies must be synchronized. Coherence among related policies has been
considered in post-2015 agendas, resulting in convergence in the SFDRR and the Paris Agreement
(Mysiak et al., 2018). They argued that SFDRR promotes multi-hazard, inclusive, science-based,
and risk-informed planning processes and practices. The Paris Agreement, on the other hand,
advocates for global adaptation goals for mitigating the adverse effects of climate change and
extreme events and overall climate resilience. SFDRR goals, targets, approaches, and the Paris

Agreement are prerequisites for SDGs.
3.3.3 Disaster Impacts on the Food Security Sector

Climate change exacerbates disasters affecting food availability, access, and reliability. The
agriculture sector is vulnerable to floods, droughts, high winds and cyclones, heat and cold waves,
and landslides. Sectoral preparedness and well-tested recovery strategies can be critical in
ensuring food security for at-risk and affected communities. Excessive or insufficient rainfall,
combined with high temperatures caused by climate change, can result in crop failures and losses
to crops and infrastructure. The right to food is a fundamental human right (Ofreneo & Hega,
2016). They argue that this fundamental right will not be met if disasters and poverty are part of
everyday life. In the Philippines, for example, hunger has increased by more than 20% since 2009,
correlating with various factors, including the effects of disasters (Mahar & Mangahas, 2013).

According to the FAO, reducing disaster risk is strongly linked to reducing hunger and poverty.
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They argue that food crises are caused by severe adverse weather, natural disasters, economic

shocks, conflicts, or a combination of these shocks (FAO, 2013).

3.3.4 The need for mainstreaming CCA and DRR into the food security sector

Disaster risk management is integral to post-2015 development frameworks. Global targets of the
SFDRR, namely the reduction of mortality, the number of people affected, economic losses, and
damage to critical infrastructure caused by natural disasters, are prerequisites for achieving the
SDGs. Furthermore, adaptation approaches in SFDRR and SDGs are consistent with the Paris
Agreement. Therefore, policy coherence is required in implementing global frameworks at the
local level to achieve the overall impacts of sustainable development (Albrito, 2018).

While it is crucial to reflect policy convergence at the global level, it is also essential to recognize
that true integration and coherence occur at the local level. Local governments promote
integrating climate change and disaster risk reduction into development sectors and
actions through policies, strategies, and plans (Mysiak et al., 2018). Based on their research in
selected Australian local governments, the authors argue that climate change increases the
frequency and intensity of disasters; thus, local governments design their common goals in CCA
and DRR strategies, policies, and related documents, demonstrating synergy between the two
domains.

Despite dialogues among international, regional, and national policy groups, mainstreaming CCA
and DRR remains a significant challenge (Birkmann & von Teichman, 2010a). They emphasized
that the international community is debating how to address CCA and DRR more coherently.
They also argue that adaptation to climate change necessitates interventions in various societal
sectors, such as agriculture, health, and infrastructure, where adaptation measures will be
implemented or scaled up. The CCA community of practice has identified DRR as one of the
sectors, though the relationship between CCA and DRR is still being debated (Birkmann & von
Teichman, 2010a).

Climate change impacts are no longer a mystery; more will be felt in the coming years. Thus,
immediate actions are required in sensitive sectors such as agriculture (Asner et al., 2009).
Agriculture sector adaptation must be addressed more comprehensively. There are numerous
options for adaptation within existing agricultural systems through minor changes in response to
moderate climate change impacts (Howden et al., 2007). The authors argue that effective

adaptation in the agriculture sector necessitates more targeted resource allocation and the
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incorporation of CCA into overall risk management strategies. They say climate change
adaptation must be mainstreamed into other policy domains, such as sustainable development and
DRR. Comprehensive policy reforms and risk-sensitive development are required to overcome

CCA barriers while considering farmers’ choices and risk profiles (Howden et al., 2007).

3.4 Development of the Conceptual Framework

As depicted in Figure 3.1, the literature review helped the researcher identify core issues for the
study, thereby establishing key concepts, interrelationships between key concepts, and the
boundaries wherein the concepts and interrelationships are relevant. The initial conceptual
framework was refined with inputs and feedback from international experts. Figure 3-1 illustrates

the process undertaken in the development of the conceptual framework.
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Figure 3-1: Conceptual Framework development process

3.4.1 Key Concepts

As stated in Section 3.3, five key concepts were identified through the literature review and further
validated through international expert consultations. The literature and international experts
agreed that the food security sector is becoming more vulnerable to climate change and disasters,

making SDG-2, zero hunger, resilient agriculture and food systems beyond the reach of most
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countries. Accordingly, the importance of mainstreaming CCA and DRR into the food security
sector has been emphasized. The literature further highlighted the need for mainstreaming CCA
and DRR into policies, strategies, and programs of the food security sector at national, sub-
national and local levels. The international experts also acknowledged the need for mainstreaming
CCA and DRR into food security sector planning processes as food is a fundamental human right
and a critical goal of SDGs. Both literature and experts agreed that multiple stakeholders at
different levels should be mobilized in mainstreaming CCA and DRR into food security sector
planning processes. They further agreed that districts and sub-national government entities should
be empowered to do so. Following identifying the key concepts, the next session discusses their

interrelationships.
3.4.2 Interrelationships between key concepts

Following identifying key concepts, the next task was identifying inter-relationships among them.
Therefore, it is critical to identify the inherent and systemic vulnerabilities of the food security
sector to climate change and disasters to formulate effective mainstreaming strategies and
solutions. That leads to the identification of challenges and bottlenecks in mainstreaming CCA
and DRR into the food security sector at the sub-national level. Based on the challenges and
bottlenecks identified, several recommendations are made on how such challenges can be
overcome to mainstream CCA and DRR into the food security sector and empower district

governments and other local actors to take the lead in mainstreaming processes.
3.4.3 Boundaries of the key concepts and Interrelationships

Following identifying key concepts and their interrelationships, the next task was to define the
boundaries of the key concepts and inter-relationships. Food security can be ensured by effectively
mainstreaming CCA and DRR into the food security sector planning process. As discussed in the
literature review chapter, planning processes play a critical role and provide a window of
opportunities for mainstreaming CCA and DRR into the food security sector. In line with the
literature findings, international experts also recognized and acknowledged the opportunity
provided by planning processes for mainstreaming CCA and DRR into the food security sector.
Therefore, the study established food security sector planning processes at the sub-national level
as the research boundary and investigated how CCA and DRR can be mainstreamed in the food

security sector planning processes at district government levels.
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Figure 3-2 depicts the resulting conceptual framework, which incorporates the key concepts,

interrelationships, and boundaries.

3.5 Conceptual Framework of the Study

Figure 3.2 depicts the conceptual framework of the study, which illustrates the process of
mainstreaming CCA and DRR into food security sector planning at the subnational level to
achieve food security for all following SDG-2. The framework was designed based on the
literature review findings and international experts’ opinions. In addition, the conceptual
framework identifies the unit of analysis for the study, which is “mainstreaming CCA and DRR

into district-level food security sector planning.”
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Figure 3-2: Conceptual Framework of the study.

3.6 Summary and Link
This chapter elaborates on how the conceptual framework of the study was developed. The process
entails identifying the key concepts, their interrelationships, and the boundaries of the

investigation. The conceptual framework is derived from the literature review and refined based
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on opinions and experts inputs received from international experts. Accordingly, the developed
conceptual framework depicts the process of mainstreaming CCA and DRR into food security
sector planning processes at the district level. Following the development of the conceptual

framework, the next chapter discusses the research methodology.
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CHAPTER 4: METHODOLOGY

4.1 Introduction
This chapter discusses the overall research methodology and its design for undertaking the
research. Firstly, it presents the type of research, establishes the research problem, the purpose of
the research and the research strategy. Then it presents the research design, detailing the research
philosophy, strategy and associated research techniques the researcher applies in undertaking the
research. Accordingly, this chapter discusses the following sections:
o Firstly, the type of research and its rationale.
e Secondly, it discusses the research problem, the purpose of the research and the
research strategy.
e Thirdly, the research design detailing the research philosophy, research strategy and
techniques.
e Fourthly the validity and reliability of the research design.

e Finally, it discusses and summarises the entire research methodological design.

4.2 Background and Rational for Using Social Research

Social research focuses on human behaviour. Social research is rigorous and extensive work to
discover new ideas and theories based on human behaviour and society (Sarantakos, 2017).
Academics and social scientists widely use social research to broaden the knowledge base, inform
the communities about new findings and advocate for evidence-based policy formulation by
governments. Traditionally, social science gathers data from society to help us understand society.
However, the trend has changed the usage of findings and impacts of social research methods and
related techniques used by scientists in other sectors for broader social and academic discourse
(Bailey, 2008). The basic social science disciplines include psychology, sociology, anthropology,
economics and political sciences (Punch, 2014). However, applied social science goes beyond the
basic social science disciplines. Those include education, organizational behaviour studies,
government policy-related research, human resource administration, health research, marketing
policy analysis and other economic and social development-related fields (Punch, 2014).
Therefore, according to Punch’s definition of social research, this research can be considered
applied social research as it investigates how an integrated CCA and DRM mainstreaming
framework can be designed for the food security sector planning in Sri Lanka. Knowledge,
opinions, recommendations and good practices from experts and practitioners from selected case

study areas were used to understand the overall process, related protocols and tools. They were
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selected as key informants and interviewed to understand hazards, climate exposure, and their
nexus with food security. Further details of the existing vulnerability, challenges and limitations
in their existing organizational systems, related planning tools, enabling environment, policies and
regulations were gathered. Experts' opinions on reforming the planning processes that enable
mainstreaming CCA and DRR into the food security sector were gathered during the interviews.
According to Sarantakos (2017), social research has a long history and extensive practice over
more than 2000 years. Social research can be qualitative or quantitative. Ethical standards are a
vital part of the research, which include professional practice, the researcher-respondent
relationship and the researcher-researcher relationship. The aim of social research varies based on
the methodology (Sarantakos, 2017). Conducting social research is a way of finding an answer to
a real issue that we face in society. It answers how and why a group of people and individuals
behave in a particular way and how that affects institutions and surrounding systems shaping
society. In this context, people constantly discuss, negotiate, share, interact, and adapt to the social
world (Clark et al., 2021). The same rationale is applied to this research. Developing a CCA and
DRR mainstreaming framework into food security sector planning is an interactive process
involving multiple sectors, organizations, groups and individuals. The social researcher’s role is
to investigate these dynamics, address the research questions methodically and scientifically and

interpret the findings for social progression and overall socio-economic development.

4.3 Formulation of the research problem

The research problem can be defined as the “problem or issue that leads to the need for a study”
(Creswell & Creswell, 2022). According to the authors, it can be derived from multiple sources
such as experiences of the researcher’s personal life or workplaces, literature discussions, or
policy debates from the government and other practitioners in the sector. Establishing a research
question is an iterative process of formulating, clarifying and refining research questions until it
is practical and acceptable to the researcher and the research audience (M. N. K. Saunders et al.,
2019). According to the authors, the researcher needs to know what he/she wants to investigate
before commencing the research, which is the most critical yet complex part. During the process,
one or more research questions should be formulated with aims and research objectives. Clearly
defined research questions help the researcher to design the most appropriate research strategy,
data collection methodology and data analysis techniques (M. N. K. Saunders et al., 2019). In
qualitative studies, research questions continue to review, refined and reformulated as the study
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progress. Qualitative researchers formulate at least one primary research question supported by

several sub-questions (Creswell & Creswell, 2022).
4.3.1 Researcher’s Area of Interest

The research will not be inspirational and interesting if it is not within the researcher's interests. It
is a long-term engagement and in-depth analysis, which require extensive efforts and motivation
by the researcher. Researchers generally know their research interests and practice areas, so it is
relatively easy to identify the focus area. Often they face more difficulty selecting a research topic
and specific research questions they need to study further and focus on (Punch, 2014). Selecting
a subject area for research starts with listing out topics of interest to the researcher, followed by
identifying personal strengths and weaknesses, topics of current interest in the practice area, data
required for each topic and research limitations for each topic. Interest-driven research is an
extremely helpful approach to enhance the knowledge and experience of the researcher while
minimizing personal weakness (Fellows, 2015). In addition to the researcher’s interest, Fellows
(2015) highlights that assessing the resources required to undertake a study is important. It
broadens the researcher's experience, expertise, and insights into his research interests (Fellows,
2015). As research is hard work, the satisfaction and sense of achievement after completing the
research justify the worthiness and efforts.

With changing climate, increasing disaster impacts on the food security sector, and its effects on
SDGs, the selected subject area is highly relevant and in high demand. Initial research interest in
the research area came from the researcher’s interests, expertise, experience, and practice areas.
Therefore, the research field has been defined as “mainstreaming climate change adaptation and
disaster risk management into sustainable development”. Building upon the initial research
interests of the researcher, a comprehensive literature review has been undertaken to formulate

the research problem for this study.
4.3.2 Literature Reviews

A comprehensive literature review was undertaken to formulate the research problem. A review
of previous studies and related literature supports the development of more precise, sharper and
more insightful research questions about the field of study (Yin, 2018). The literature review is a
process of making reasoned judgments and presenting the researcher’s views and thoughts based
on previous studies in the same or related field of practice (M. N. K. Saunders et al., 2019).

According to Punch (2014), the literature review often becomes part of formulating the research
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questions. It helps collect evidence from previous studies about this research question and
summarize current knowledge and related theories (Punch, 2014). The preliminary or initial
inquiry must be revisited to refine and further focus on the research problem based on the critical
literature reviews. It helps researchers choose the research topic and develop research questions,
aims and objectives (M. N. K. Saunders et al., 2019).
As outlined in section 4.3.1, the research area has been established to mainstream CCA and DRR
into sustainable development. Building upon the initial research interests, a comprehensive
literature review was conducted by reading journal articles, books, handbooks, reports, news
articles, websites and conference proceedings published by various institutions and publishers.
The researcher gained in-depth knowledge through literature reviews about mainstreaming CCA
and DRR into sustainable development. The literature review helped the researcher narrow down
the specific study area to the food security sector, which is related to SDG#2, Zero Hunger. The
food security sector also aligns with the researcher’s research interests, expertise, and strengths.
By doing an in-depth literature review related to the subject domain, the researcher was able to
identify specific gaps and research problems that he wished to investigate further. Through the
literature review, the researcher established multiple connections related to the food security
sector at different levels. Subnational governments are critical stakeholders in ensuring food
security. That includes district administration, divisional administration, and government
presentations at village levels. The researcher identified specific gaps in each level and related
planning framework, tools, and protocols through the literature review. Thus, it helped the
researcher to enhance his understanding and establish a thorough knowledge base in the specified
subject area in undertaking the research further.
Punch (2014) argues that research questions can change as the study progress. Therefore, there is
no requirement to make research questions pre-prescribed and concrete before the research
commences. The author further highlights that it is desirable to follow a strategy to identify and
refine research questions as the study progress, allowing them to emerge, clarify and refine at
different stages of the study (Punch, 2014). It is common in qualitative studies to have research
questions under continual review and reformulation as research advance into different stages of
the study (Creswell & Creswell, 2022).
After completing the initial literature review related to the research area, the researcher conducted
a detailed and comprehensive literature review related to the following specific areas.

¢ Climate change, disaster risks and food security nexus.

e Planning frameworks at the national, sub-national, and local levels.
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e Roles of the sub-national governments in development planning and mainstreaming
CCA and DRR into planning frameworks.
e Issues, limitations and challenges in mainstreaming CCA and DRR into subnational
planning frameworks.
e Reforming and restructuring planning framework to be climate and disaster risks
inclusive.
Having completed a critical literature review about the current situation in the food security sector,
the researcher was able to further develop the research problem, the aim and the objectives and
drafted a conceptual framework for the study. As discussed above, it is an evolving process;
therefore, it was further refined with input from expert opinions and discussions as the research

progressed into the next stage.

4.3.3 Expert Opinion.

Having formulated the research problem, aim and objectives, the researcher moved into the next
step: conduct expert interviews to improve the concepts and the preliminary conceptual
framework developed through the literature review. Semi-structured interviews were conducted
with four international experts, who are extensively engaged, and active in DRR, CCA and food
security domains. Following their opinions, and technical inputs, the researcher was able to
finetune the research problem, clarify the aim and revise the objectives and the preliminary
conceptual framework. The formulated research problems through this process are stated in
Section 3.3.

As discussed in the chapter 3: Conceptual Framework, the rationale behind conducting expert
interviews is to gather inputs, emerging theories and identify key themes related to the research
problem. Therefore, 4 interviews were conducted with the subject experts in Asia, representing
DRR, CCA, socioeconomic development and food security sectors. The experts were selected
based on their subject knowledge, expertise, years of practice, and engagement in policy
discussions in the subject area through purposive sampling technique. Table 4-1 presents details

and profiles of the experts who participated in the study in developing the conceptual framework.
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Table 4-1: Details of the International Experts who participated in the study to refine the
Conceptual Framework

Expert
Code

EO001

E002

E003

E004

Organization and the role within the

organization

Program Manager, DRR and CAA

Program Manager, DRR

Senior  Technical Specialist, Climate

Resilience

Program Manager, DRR and former UN

expert

4.3.4 Research Aim, Objectives, and Research Question.

As stated in Chapter 1, this research aims to develop a comprehensive framework to mainstream
CCA and DRR into the food security sector planning at the sub-national levels (Chapter 6). Based

on the literature review and experts’ inputs (Chapter 2), specific objectives were formulated to

achieve the aim as stated in Section 1.3

Research questions are central to the research and its findings. The following key research

questions were developed based on the research objectives and conceptual framework to

investigate the research problem.

Type of Organization

International organization
operates in India.

International organization

operates in the
Philippines.

International organization
headquartered in
Thailand.

International organization

operates in Nepal.

a) What is the current food security status in the country/ district?

b) How do disasters and/or climate change impact the country/ districts?

c) Why is the food security sector highly vulnerable to climate change and disasters?

d) How does the overall Socio-Economic Development Planning process, in general, and

sectoral planning process, in particular, take place at different levels (national, sub-

national and local)?

e) How does the mainstreaming of CCA and DRR into food security sector planning

processes take place?



f) What are the specific planning processes and/or instruments/tools used for the planning
process?

g) How is the effectiveness of such planning frameworks and their implementation be
assessed?

h) What are the existing policies, strategies, plans, and programs related to CCA, DRM
and the food security sector?

i) Why are those various plans not integrated into a common and comprehensive
planning framework?

j) How should we integrate end-users and public views in such planning processes?

k) How and up to what level such integrated planning processes be institutionalized at
sub-national levels?

I) What are the specific challenges and barriers to integrated planning processes?

m) What are specific options or recommendations in reforming and/or restructuring the
existing planning process to make those plans climate and DRR-inclusive?

n) What are the enabling conditions and prerequisites required for the integrated planning

process?
Having formulated the research problem, the aim, objectives, and related research questions, the

following section discusses how the research methodology was designed to fulfil the research

objectives and achieve the aim of the research.
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4.4 Methodological Design

The research design is the “general plan of how you will answer your research questions” (M.
N. K. Saunders et al., 2019). According to the authors, it comprises clearly defined objectives
based on the research questions and specific details about data collection methods and
analyzing those data while discussing ethical issues and constraints that the researcher may
encounter during the research. According to Punch (2014), the research design is the “basic
plan for research”. It includes four main ideas: strategy, conceptual framework, the question
of who or what will be studied and the tools and procedures to collect and analyse empirical
evidence (Punch, 2014). The “onion” model of M. N. K. Saunders et al. (2019), described in
Figure 4-1, was used to develop the methodological design for this research. The onion model
provides the guidelines and framework for selecting the most appropriate research
methodology. It has six layers, each indicating a critical aspect that the researcher needs to
consider when deciding an appropriate methodology for the research. The six layers include
research philosophy, approach, strategy, choices, time horizons, and techniques and
procedures. It provides a flexible model of methodology development as it allows the
researcher to choose more suitable theories or practices referring to the existing layers of the
“onion” to address the research questions in a structured manner, following a step-by-step
process (Melnikovas, 2018). Outer layers of the onion are equally crucial, so the researchers
need to understand and pay attention to explain rather than peel them through away in their
research design (Saunders et al., 2015). The subsequent sections describe the methodological

design of the research, based on the research “onion”.
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Figure 4-1: The Research Onion Model.
(Adapted from Saunders et al., 2019)

4.5 Research Philosophy
Research philosophy is defined as a set of beliefs and assumptions about the curation and
development of knowledge. When a researcher is undertaking research, he or she develops and
contributes to knowledge in a particular field of study (M. N. K. Saunders et al., 2019).
According to the authors, the researcher makes a series of assumptions at every stage of the
research journey, which includes, but are not limited to
e Assumptions about the realities the researcher faces while undertaking the
research (ontological assumptions).
e Assumptions about human knowledge (epistemological assumptions).
e Assumptions about the extent and ways the researcher’s values influence the
research process (axiological assumptions).
The relationship between the data and theory is the main aspect of research philosophy. If the
researcher has failed to look at such philosophical issues, it adversely affects the quality of the
research. Therefore, it is central to the research design. The researcher examines how differing

views about philosophical positions affect the research outcomes and related activities
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(Easterby-Smith et al., 2021). The following section discusses three main assumptions and

beliefs under the research philosophy: epistemology, ontology, and axiology.
45.1 Ontology

Ontology can be defined as the ‘assumptions about the nature of reality’(M. N. K. Saunders et
al., 2019). Ontological assumptions dictate the way the researcher thinks and study about
organizations, individuals, and events. Ontology makes assumptions about what reality looks
like. It assumes what the form and nature of reality are and, therefore, what can be researched
and further studied by the researcher (Punch, 2014). Assumptions and related questions of
ontology depend on the nature of social entities. As ontological issues refer to the nature of
reality and its features, different researchers attribute them to different realities (Creswell &
Poth, 2016). The main question that the researcher needs to look at is whether social entities
can and should be studied as objective entities that have a reality outside of the social actors or
whether they should be considered social constructions formed from the opinions and actions
of social actors (Bryman, 2016). These two perspectives are referred to as ‘objectivism and
constructionism’. In objectivism, the ontological position determines that social reality
confronts us as external factors. Therefore, the actors do not have the reach or influence over
them. In contrast, the constructionism ontology position provides an alternative position, which
assumes that reality is determined by actors with different viewpoints (Bryman, 2016). Some
authors defined constructionism as a nominalist ontological assumption.

This research investigates ways and means of mainstreaming CCA and DRR into the food
security sector. It will also investigate how local actors can be empowered to play a significant
role in mainstreaming CCA and DRR into the food security sector at local levels. There are no
pre-determined structures and rules for developing integrated planning frameworks and related
tools for mainstreaming CCA and DRR. Therefore, suitable approaches and recommendations
could be varied on the place, organizations, leadership and viewpoint of the critical actors.
Thus, the ontological position of this research could be placed more toward the nominalist

position.
4.5.2 Epistemology

Epistemology refers to assumptions about knowledge, detailing what makes standard, authentic
and acceptable knowledge and the means of disseminating them to others (M. N. K. Saunders

et al., 2019). Epistemological questions are referred to as what is or what should be regarded
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as acceptable knowledge in the respective discipline. In social research, the key issue is whether
such research should be studied following the same principles, procedures and norms as natural
sciences (Bryman, 2016). There are three main epistemology assumptions, which are referred
to as positivism, realism and interpretivism. The positivist position promotes applying the
methods of natural sciences to research social reality and beyond. In contrast, the realism
position backs that the natural and the social sciences can and should use the same
methodologies for data collection and interpretation while recognizing that there is an external
reality to which scientists direct their attention. On the other hand, the interpretivism position
provides an alternative position to the positivism position. It views that different approach and
strategy is required to research people, their constructed organizations, and related processes.
Researchers need to clench the subjective meaning of complex social actions and interactions
(Bryman, 2016). With the epistemological assumptions, researchers try to relate to the
participants being studied as closely as possible while conducting qualitative research. Thus,
subjective evidence is formed based on individual reflections, opinions and views, and
knowledge is known over the subjective experience of people being studied. The researchers
will ‘know more what they know’ if they spend more time in the field and get to know
participants better (Creswell & Poth, 2016).

4.5.3 Axiology

Axiology refers to the values and ethics of the researcher that affect the research choice and
conduct (M. N. K. Saunders et al., 2019). The researcher must make the axiological choice to
determine to what extent he/she wishes to view the impact of the researcher’s values and ethics
on his research as a positive factor. Irrespective of the field of study, all researchers add value
to their respective studies. However, qualitative researchers make their values recognized in
the study. In other words, qualitative researchers acknowledge the value-laden nature of their
studies, document their values and biases, and report the value-laden nature of the information
collected from the field (Creswell & Poth, 2016).

The research philosophers need to choose their assumptions scattered along a multi-
dimensional set of continua between two opposing extremes, which are referred to as
Objectivism and Subjectivism (M. N. K. Saunders et al., 2019). Objectivism encompasses the
assumptions of the natural sciences, reasoning that the social reality is external to us, and social
actors being studied as part of the research. Therefore, objectivists view that social and physical

phenomena are independent of individuals’ views, hence considered universal and persistent;
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therefore, they should be studied in the same way we study natural sciences. In contrast,
‘subjectivism’ assumes social reality is built from social actors' beliefs, perceptions, and actions
(M. N. K. Saunders et al., 2019). Ontologically, subjectivism promotes ‘nominalism’, which is
an extreme form and considers that the researchers and other social actors craft order and
structures of the social phenomenon of our research. According to M. Saunders et al. (2019)
social constructionism is a less extreme version which assumes that reality is constructed
intersubjectively through social interactions (M. N. K. Saunders et al., 2019).

Having discussed the three major types of philosophical assumptions of research, which are
ontology, epistemology, and axiology, it is critical to understand and position methodological
perspectives of the research philosophy. This research aim is to design a framework for
mainstreaming CCA and DRR into the food security sector planning, which is a complex
process involving multiple sectors and actors. Therefore, it cannot be theorized by defined laws
or rules as in natural sciences. Thus, the theoretical perspective of this research can be
positioned as an interpretive stance. Interpretivisms argue that people and their interactions
with the real world cannot be researched following the same principles as physical phenomena.
Hence social science researchers need to follow different positions from natural sciences.
Interpretivism creates new and richer knowledge, understanding, and reflections of social
worlds and contexts (M. N. K. Saunders et al., 2019). Interpretivism is also referred to as social
constructivism by some authors (Creswell & Poth, 2016). In social constructivism, individuals
seek to understand their world and work based on subjective meanings negotiated socially
through interactions with others.

In summary, Figure 4-2 describes and places the philosophical position of the research with

reference to ontology, epistemology, axiology and the theoretical perspective.
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Figure 4-2: Research positioning within the philosophical assumptions.

4.6 Research Approach
The research approach defines and clarifies how the researcher relates research findings to
theory development. There are three main research categories, namely deductive, inductive and
abductive approaches (M. N. K. Saunders et al., 2019). If the researcher commences his
research with a theory often developed based on literature reviews and then designs the
research strategy to test the theory, it can be classified as a ‘deductive approach’ to the theory
development. In contrast, if the researcher commences his research works by collecting data
and then establishing and building the theory, specifically conceptual frameworks, then it can
be classified as an ‘inductive approach’ to theory development. On the other hand, if the
researcher is gathering data to investigate a phenomenon, identify concepts and discusses
trends and patterns to establish new or amend a prevailing theory, which the researcher then
validates through additional data, then it can be classified as an ‘abductive approach’ to theory
development (M. N. K. Saunders et al., 2019). According to the authors, deductive approaches
are widely used in scientific research, which involves developing theory subject to rigorous
tests. It is the fundamental research approach in natural science, which has laws for the
explanation, acknowledges anticipation of phenomena, and envisages the occurrences;
therefore, it can be controlled (M. N. K. Saunders et al., 2019). Researchers use deductive
reasoning to build themes that have consistently been validated against the data (Creswell &
Poth, 2016).
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On the other hand, induction is an alternative approach to developing the theory. It allows the
researcher to better understand the context and nature of the issues. The researcher’s task is to
utilize and make sense of the collected data by analysing them. Researchers will develop new
theories based on the analysis, specifically in the form of conceptual frameworks. In the
inductive approach, theory follows data (M. N. K. Saunders et al., 2019). Researchers generate
theories or patterns of meaning from data in an inductive approach instead of starting with a
theory (Creswell & Creswell, 2022). Induction is a bottom-up approach, which organizes data
and analytics to develop themes. Researchers work back and forth between the themes and the
database to establish a comprehensive and meaningful set of themes. In the inductive approach,
researchers interactively collaborate with research participants during the data collection phase
to derive themes from the process (Creswell & Poth, 2016). It builds from data to themes,
emphasizes the individual meanings of each theme and recognizes the importance of
documenting and reporting the complexity of the situation in developing the theory (Creswell
& Creswell, 2022).

The induction approach enables researchers to explore how humans interpret and interact with
their social world; thus, it is more connected to humanities and the importance of subjective
interpretations. Therefore, the inductive approach will likely be cognizant of the interpretivism
philosophy (M. N. K. Saunders et al., 2019). The abduction approach follows a dual-track
approach. It moves back and forth between theory and data, combining deduction and
abduction approaches (M. N. K. Saunders et al., 2019). Abduction begins with exploring
‘surprising facts’, which could emerge at any stage of the research process and then undertaking
further analysis to find plausible theories to justify how this could have transpired. The
abductive approach needs complex reasoning skills throughout the research process, and the
researcher goes back and forth between theory, data and findings (Creswell & Poth, 2016). In
their research and publications, some authors call abduction approaches a ‘reduction’; it is the

original abduction label (M. N. K. Saunders et al., 2019).
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(Adapted from (M. N. K. Saunders et al., 2019)

According to M. N. K. Saunders et al. (2019), research approach choices that the researcher
may make are important for three reasons. Firstly, it helps the researcher make informed
decisions about the appropriate research design beyond data collection and analysis. It enables
the researcher to decide what kind of data is collected, how it should be analyzed and how
interpretations can be made to answer the initial research questions. Secondly, the research
approach choice also helps the researcher think about strategies and methodological choices
that will work or not for a given context and the research problem. For example, if the
researcher investigates why a particular phenomenon happens rather than what is happening,
the inductive approach is more suitable than the deductive approach. Thirdly, knowledge about
different research approaches helps the researcher to make the appropriate research design,
acknowledging and catering to constraints such as access to data or lack of prior knowledge
and experience on the subject to frame a hypothesis (M. N. K. Saunders et al., 2019).

This research aims to develop a comprehensive and integrated planning framework to
mainstream CCA and DRR into the food security sector. Data will be collected through key
informants representing various sectors, organizations, and administrative levels. Then the data
will be analyzed, and emerging concepts, trends, and patterns will be used to design the
conceptual planning framework. M. N. K. Saunders et al. (2019) argued that the inductive

approach is more suitable for theory development if it follows the data to design conceptual
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frameworks, specifically in a new subject area with limited literature and knowledge available
in public domains. The inductive approach is more grounded than following a particular theory
given by someone else or the researcher's perspective. In this approach, researchers analysed
data to develop a detailed knowledge base about the research question (Creswell & Poth, 2016).
Therefore, the researcher will choose an inductive approach to theory development in designing
the conceptual planning framework for mainstreaming CCA and DRR into the food security

sector based on the data and their interpretations during the data analysis.

4.7 Methodological Choice

Researchers must choose the most appropriate research methodology based on the research
question. It can be qualitative, quantitative, or mixed research methodology. The simple way
to differentiate between qualitative and quantitative research is to distinguish between non-
numerical data such as words, images, audio recordings, video clips and other similar materials
and numerical data such as numbers (M. N. K. Saunders et al., 2019). Quantitative research
often applies data collection techniques such as questionnaire and data analysis procedures
such as graphs and statistics that generate or uses numerical data. On the other hand, qualitative
research often uses data collection techniques such as interviews and data analysis procedures
such as categorizing data that generate or use non-numerical data (M. N. K. Saunders et al.,
2019). Some researchers may use qualitative and quantitative methods for data collection and
analysis. In that sense, qualitative and gquantitative methods are two ends of the continuum;
thus, in practice, often, it can be a mixed method (M. N. K. Saunders et al., 2019). Researchers
must select the research methodology from a broader perspective, considering the association
of two philosophical assumptions and approaches to theory development and strategies. Such
wider perspectives will help the researcher to use the research methodology coherently and
comprehensively to address the research questions (M. N. K. Saunders et al., 2019).
Quantitative research designs are often associated with positivist philosophical assumptions,
especially when the researcher applies prearranged and highly regulated data collection
methods (M. N. K. Saunders et al., 2019). On the other hand, qualitative research designs are
often used with interpretivism philosophical assumptions. It is interpretive because the
researcher must make sense of subjective and socially constructed meanings about the
phenomenon being investigated. Such research is also called naturalistic research. Researchers
need to operate in the natural setting to establish trust, engagement, access to meanings and
fully understand the context being studied (M. N. K. Saunders et al., 2019).
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Quialitative research begins with interpretive philosophical assumptions and studies a research
problem addressing the meaning of individuals, or groups attribute to a social or human
problem by collecting data in a natural setting (Creswell & Poth, 2016). Regarding theory
development, quantitative research is usually related to a deductive approach where data are
gathered and analyzed to test the theory (M. N. K. Saunders et al., 2019). On the other hand,
the range of qualitative research begins with an inductive approach to theory development,
where naturalistic and emergent research design is applied to develop a theory or theoretical
perspectives (M. N. K. Saunders et al., 2019).

As the researcher aims to develop a conceptual planning framework for mainstreaming CCA
and DRR into the food security sector, with an interpretivism philosophy and inductive
research approach, qualitative research methodology will be selected for this research. In
qualitative research, meanings and relationships between research participants will be
investigated using multiple data collection methods and analytical procedures to develop a
conceptual framework and theoretical contribution (M. N. K. Saunders et al., 2019). One of the
main characteristics of qualitative research is the ‘natural setting’. Researchers often do not
collect these data in a lab but instead directly collect them from the field or where they work
through direct discussions and interactions with the participants (Creswell & Poth, 2016).
People who consent to participate in qualitative research are not considered mere respondents
but active participants in the data collection (M. N. K. Saunders et al., 2019). The researcher is
a crucial instrument of qualitative research as he or she will directly collect data by themselves,
reviewing documents, interviewing participants with open-ended questions and observing
behaviours (Creswell & Poth, 2016).

Furthermore, meanings are derived from words and images in qualitative inquiry. Since words
and images can have multiple connotations and unclear meanings, researchers must explore
and clarify such details with the research participants (M. N. K. Saunders et al., 2019). Thus,
researchers often apply structured or semi-structured methods so that questions, procedures,
and focus may change or emerge during the research journey, which is naturalistic, interactive
and real-world context (M. N. K. Saunders et al., 2019). Participants' multiple perspectives
and meanings are critical to the success of qualitative research. The researcher will give full
attention to the learning coming from the meanings that participants hold about the research
problem or issue. This is why the themes of a qualitative research report should reflect multiple
and diverse perspectives from the study participants (Creswell & Poth, 2016). Qualitative

researchers follow an ‘emergent design’, which means that the initial plan of the research can
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be changed as it progresses into various phases and data collection. Initially, it cannot be tightly
prescribed (Creswell & Poth, 2016).

Some key characteristics of qualitative research are given in Table 4-1.

Table 4-2: Characteristics of qualitative research.

The researcher is not being independent of the research participants.
Those participating in the research are called ‘participants’ or ‘informants.” Not mere
respondents.
Investigate attributed meanings and relationships of participants.
Based on meanings expressed through words such as spoken and textual and images.
Unstructured or semi-structured data collection methods are used.
Data collection led to non-standardized data generally requiring classification into
categories.
Conceptualization is used for analysis.
Data analysis led to meanings derived from words spoken or text and images.
(M. N. K. Saunders et al., 2019)

Two main categories of qualitative research methods are based on the data collection technique
and analysis procedure. If the qualitative research uses a single data collection method, such as
semi-structured interviews and corresponding qualitative analytical procedures, it is called a
‘mono method qualitative study’. Furthermore, suppose the qualitative research method uses
more than one qualitative data collection technique, such as in-depth interviews, documentary
reviews, and corresponding analytical procedures. It is a ‘multi-method qualitative’ study (M.
N. K. Saunders et al., 2019). Qualitative researchers often collect multiple forms of data, such
as interviews, documents, and observations, without relying on a single data source. They
analyze and make sense of the data collected from multiple sources, classifying it into themes
(Creswell & Poth, 2016). Furthermore, qualitative researchers follow ‘complex reasoning’
through inductive logic and build patterns, categories and themes through a bottom-up
approach by systematizing data into an increasingly more abstract unit of information
(Creswell & Poth, 2016).

For this research, the researcher will interview key stakeholders, policymakers, planners, and

practitioners and review existing strategies, policies, programs, and other related documents
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related to CCA, DRR and the food security sector. Therefore, this research can be classified as

a multi-method qualitative study.

4.8 Research Strategy

Research strategy is the plan in which the researcher organizes activities to answer his research
question (M. N. K. Saunders et al., 2019). It connects the research philosophy and research
techniques. There are many research strategies that the researcher can choose from to suit his/
her research design. They are experiments, surveys, archival research, case study, ethnography,
action research, grounded theory and narrative inquiry (M. N. K. Saunders et al., 2019).
Experiments are widely used in quantitative research to test a hypothesis with controlled
variables. It is primarily used in natural science and laboratory-based research with precision,
high rigour, and controls. It studies the probability of changes in the ‘independent’ variable by
altering dependent variables (M. N. K. Saunders et al., 2019). The experiment uses a predictive
hypothesis rather than an open research question, which is unsuitable for this research.

Since the research focuses on developing a framework for mainstreaming CCA and DRR into
the food security sector through an inductive approach, an experiment strategy will not be
suitable for this research. On the other hand, the survey strategy is usually applied in research
with a deductive approach (M. N. K. Saunders et al., 2019). A survey strategy is applied for
research which collects data and analysis them quantitatively using statistics (M. N. K.
Saunders et al., 2019). Therefore, it does not apply to this research.

The methodological choice of the research is a qualitative inquiry with an interpretivism
philosophy and inductive approach. Five main research strategies can be used in qualitative
inquiries: Narrative Research, Phenomenology, Ethnography, Grounded Theory and Case
Study (Creswell & Poth, 2016). These are briefly discussed below.

Narrative Research: These are primarily conducted using interviews and documents. It
explores the life of an individual. The data analysis strategy will be for stories, ‘restoring’

stories, and developing themes using a chronology (Creswell & Poth, 2016).

Phenomenology: Focus on the shared meaning of several persons of their lived experience of

a concept or a phenomenon. It focuses on the universal essence (Creswell & Poth, 2016).
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Ethnography: Researching culture-sharing groups, having shared, and learned patterns of

behaviours, values, beliefs, and languages over a long period (Creswell & Poth, 2016).

Grounded Theory: The grounded theory research strategy goes beyond descriptions and
establishes or discovers new theories. They develop the theory grounded in data collected from
the field. They ground the new theory based on inputs and views from participants (Creswell
& Poth, 2016).

Case Study: Case study research focuses on an in-depth study of a case or cases within a real-
life setting. The case could be an individual, group, and organization partnership (Yin, 2018).
Narrative research and phenomenology focus on individuals and their lived experiences.
Therefore, they do not fit this research which focuses on developing a conceptual framework
to mainstream CCA and DRR into the food security sector. On the other hand, ethnography
studies the culture or social world of the research participants, developing a written account of
the people or a group (M. N. K. Saunders et al., 2019). Ethnography requires the researcher to
spend much time in the field and interact with the participants. The researcher must be part of
the group being studied to understand the phenomenon. The final product of ethnography is a
‘holistic cultural portrait’ of the group derived from data collected from research participants
and the interpretations of data by the researcher (Creswell & Poth, 2016). The ethnography
research strategy is primarily based on observations in the field (Gobo & Marciniak, 2011). In
this research, the researcher is not part of the culture-sharing group of participants. It will not
be able to spend a prolonged period in the field to observe participants due to time constraints
and resources limitation. Furthermore, participants represent different districts and
organizations and do not share the same culture and values. Thus, the ethnography research
strategy will not apply to this research.

It leaves the option to choose between Grounded Theory, which follows a systematic yet
flexible strategy for gathering and analyzing qualitative data to generate theories from the data
themselves (Charmaz, 2014) and case study strategy, which is an empirical method that
explores a contemporary phenomenon or case in greater details within real-word circumstance
(Yin, 2018). The rationale for using the grounded theory is that there is no sufficient and
satisfactory theory about the research problem, and researchers do not understand sufficiently
to commence theorizing. If a sufficient and satisfactory theory is already present about a
particular research topic, then there is no value addition to generating a new theory about the

topic. Therefore, researchers must start the inquiry with an open-minded approach as much as
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possible (Punch, 2014). Between the grounded theory and case study choices, the case study
strategy has been selected as it allows the researcher to investigate the real-world context in
greater detail to design a conceptual framework for mainstreaming CCA and DRR into the food
security sector planning. The case study can cope with technically different circumstances with
many more variables of interest than just data points. It relies on multiple sources of
information, such as field data, reports, and documentaries (Yin, 2018). It fulfils all
requirements of inquiry with its logic of inquiry, data gathering techniques, and approaches for
data analysis (Yin, 2018). Understanding the context is crucial to the case study research (M.
N. K. Saunders et al., 2019). Case study research is very popular when the boundaries between
the phenomenon being researched and the context in which it is being investigated are not
always visible (Yin, 2018).

According to M. N. K. Saunders et al. (2019), case studies are used differently for different
purposes. It can be used by positivist and interpretivist researchers, ‘deductively’ and
‘inductively’ for explanatory, exploratory or descriptive purposes (M. N. K. Saunders et al.,
2019). Case studies intend to comprehend the case in depth in its natural setting, recognizing
its complexity and context, giving holistic focus and the wholeness of the case (Punch, 2014).
In summary, the case study is a qualitative research approach in which the researcher explores
a real-life, contemporary bounded system (case) or multiple bounded systems (cases) over a
period of time through detailed, in-depth data collection involving multiple sources of
information and then report a case description and develop case themes based on data analysis
(Creswell & Poth, 2016). Furthermore, the case study research strategy can best suit the “how’
and ‘why’ questions of research inquiry (Yin, 2018), which is crucial for designing a
conceptual framework for mainstreaming CCA and DRR into the food security sector. The
type and form of research questions the researcher will ask participants will give important
clues about the most suitable research strategy (Yin, 2018). According to the author, case study
research is most suitable when how’ and ‘why’ questions are being asked for a contemporary
set of events over which the investigator has little or no control (Yin, 2018). A case study
investigates a decision or a set of decisions, such as ‘why they were taken’ and ‘how they were
implemented’ with what results. In such instances, cases of ‘decisions’ are the primary focus
of the case studies. Other common cases that researchers investigate can be ‘individuals’,
‘organizations’, ‘processes’, ‘programs’, ‘neighbourhoods’, ‘institutions’ and ‘even
events’(Yin, 2018). A case study research strategy can explain apparent causal links in real-
world interventions that are very difficult for other research methods, such as surveys or

experiments. They describe interventions and the real-world context in which they happened.
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They also illustrate specific issues and themes within an assessment descriptively.
Furthermore, case study research can enlighten situations where the appraised interventions
have no clear outcomes (Yin, 2018).

This research aims to develop an integrated framework for mainstreaming CCA and DRR into
the food security sector in a real-world situation. It assesses the food security situation in a
contemporary setting, collecting data from multiple sources and stakeholders. The research
will explore the causal link between institutions, their existing strategies and programs and
actions being taken by various individuals through ‘how’ and ‘why’ questions in the given
context. Therefore, the case study research strategy has been selected for this research as the

most appropriate research strategy.
4.8.1 Case Study Research Design

As explained in the previous section, the researcher has chosen the case study as the main and
most suitable research strategy to undertake this research. Therefore, the next step is to design
the case study. Designing case studies involve identifying the cases and establishing the logic
of the case study. The research design connects collected data and the conclusions made to the
initial research questions of the study (Yin, 2018). During the case study design process, it is
critical to define the ‘case’ to be studied and set boundaries or limits for it (Yin, 2018). There
are four major types of case study designs: single holistic, multiple holistic, single embedded
and multiple embedded (Yin, 2018), as shown in Figure 4-4.
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Figure 4-4: Types of case study design
(Adapted from (Yin, 2018)

4.8.1.1 Multiple versus single case studies

Before data collection, the researcher must decide whether to use a single or multiple-case
design. Yin (2018) has suggested five rationales for selecting a single case design. Firstly, it
should be a “critical case’ where it would be critical to the theory or theoretical propositions.
In other words, the theory should have specified a clear set of circumstances within which its
propositions are believed to be true. As discussed in the research approach section, this research
is guided by an inductive approach, and it is not aiming to test a theory; therefore, a single case
study design will not fit this research. The second rationale for single case design will come
when the case represents an extreme or unusual case deviating from theoretical norms or
everyday circumstances. As far as this research is concerned, it will be undertaken in selected
districts with different institutional systems, coordination mechanisms, stakeholders and

varying levels of disaster and climate exposures, risks, and resilience. Those districts are not
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extreme or unique cases; hence single case study design will not suit this research. The third
rationale for selecting a single case design is when the researcher has a ‘common case or
typical’ case to investigate. As discussed earlier, different districts prevail different levels of
exposure, vulnerability, and risks, so they pose different coping mechanisms and resilience
levels; therefore, a single case design cannot be applied to this research. The fourth rationale
for single case design applies when itis a ‘revelatory’ case. In other words, this situation occurs
when the researcher observes and analyses a phenomenon previously inaccessible to the social
science inquiry. Thus, a single case design will not be suitable for this research. The last and
fifth rationale for single case design comes when it is applied to a ‘longitudinal’ case, studying
the same single case at two or more different points in time, which is also not applicable to this
research. This research does not fall into any categories or rationale discussed above; thus, a
multiple case study design is preferred over a single case study design. There is no strong
justification for the researcher to select a single case design in this study.

Furthermore, a multiple case study design will likely produce more evidence for the research
question (M. N. K. Saunders et al., 2019). Another rationale for adopting a multiple case study
design is that the researcher can observe whether findings from the first case reemerge in
subsequent cases so that replication and generalizations from findings can be made (M. N. K.
Saunders et al., 2019). When researchers select cases under multiple case design, they should
be carefully chosen so that it either predicts similar results, referred to as ‘literal replication’,
or predict different results, referred to as ‘theoretical replication’, which can be substantiated
with reasons especially due to the contextual factor differences (Yin, 2018).

One of the crucial considerations that the researcher needs to make is the number of cases in
multi multiple case designs. Creswell and Poth (2016) suggest that there is no concrete answer
to this question; however, researchers often choose no more than four or five cases. Authors
also argue that researchers get motivated to select multiple case study designs due to
generalizability. (Creswell & Poth, 2016). Even several decades ago, although case study
research design framework and techniques had not been well developed and recognized by
then, researchers had argued that evidence from multiple cases is often considered more
compelling, hence overall, multiple case study designs are regarded as being more robust
(Herriott & Firestone, 1983). The number of cases should be decided based on the researcher’s
understanding of literal and theoretical replications. The simplest multiple-case design with
two cases can achieve literal and theoretical replication and provide more substantial evidence
and themes than a single case study (Yin, 2018). The author also suggests that when the

researcher has the choice and resources to choose multiple case designs, it is preferred over
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single case designs. The analytical benefits and conclusions from two or more case designs will
be substantial compared to single case designs (Yin, 2018). The author also argues that having
more than two cases will produce a more substantial effect, details, and quality. Therefore, this
research has selected a multiple case study design with three cases, allowing a more robust

basis and rationale for replication logic and generalizability.

4.8.1.2 Unit of Analysis

Case study researchers need to identify and define the unit of analysis before commencing the
research study. The unit of analysis is used to analyze data, whereas the unit of observation is
used to collect data (Kumar, 2018). According to the author, several units of analysis could
exist within the same study. It helps the researcher decide what data types should be collected
to answer his research questions (Kumar, 2018). If a case research design has more than one
unit of analysis, it is called an embedded case study (Yin, 2018). The unit of analysis is a
crucial element in case study research, and it is usually a system of actions rather than an
individual or group of individuals (Tellis, 1997).

It is easy to establish the unit of analysis once the case boundary has been defined. The case
boundary for this research is defined as ‘district’, and the research is conducted in Sri Lanka,
where ‘district’ is defined as an administrative area demarcated and governed by the central
government of Sri Lanka. There are twenty-five districts across the country organized into nine
provinces, and the districts are further subdivided into 331 administrative divisions and 14,022
Grama Niladhari divisions. Districts are governed under the central government jurisdiction,
and various sub-offices of sectoral agencies are present in the district. Thus, a district is
considered a ‘case’, and the research investigates the mainstreaming of CCA and DRR into
food security sector planning at the district levels.

According to Kumar (2018), a unit of analysis is a critical part of the research problem-defining
process. The unit of analysis depends on the research question; therefore, once the research
problem has been formulated, the researcher needs to define the unit of analysis and decide the
most appropriate methodology for the research work (Kumar, 2018). Therefore, considering
the main research question, the unit of analysis was defined as ‘mainstreaming of climate
change adaptation and disaster risk reduction into food security sector planning at the district
level”. As the research involves a single process as the unit of analysis, this research can be
classified as a holistic case study design. Three holistic case studies were undertaken by

selecting three districts exposed to climate change and disaster risks. Then the research findings
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were generalized across all districts of Sri Lanka. Figures 4-5 demonstrate the Unit of Analysis

and Case boundary for this research.
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Figure 4-5: Unit of analysis and case boundary of the case study

4.8.1.3 Selection of Cases for the Study

Another step of case study research is to select the most appropriate cases for the study. This
process is also known as ‘case screening’. Selecting the most suitable cases to address the
research question for supporting the theory development process is vital. The screening aims
to ensure that the researcher has adopted a process to identify the final cases properly before
formal data collection commences (Yin, 2018). There might be many qualified cases; therefore,
the researcher must select single or multiple cases among them (Yin, 2018). According to the
author, there are two main approaches for case screening: one phase approach and the two-
phased approach. In one phased approach, the researcher has only a dozen qualified case
candidates (organizations, individuals, and entities) to choose from for his or her research
cases. In this process, the researcher will collect basic information from people knowledgeable
about each case. The researchers should define operational criteria to choose qualified cases
before collecting the screening data. If it is a single case study, the researcher needs to choose
the case that is likely equal and has the most available data sources for the study. If it is a
multiple case study design, the researcher needs to select cases most suitable for literal and
theoretical replication design (Yin, 2018). According to the author, researchers must follow a
two-phased screening procedure if there are many eligible cases (12 or more). In the first phase,

the researchers should collect relevant quantitative data about the entire case pool from some
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archival sources such as statistical databases or central databases. Once the quantitative data
has been collected, the researcher should define some criteria for either qualifying or reducing
the number of cases for the study. This process aims to reduce the number of cases to 12 or
fewer, and then the researcher can move into phase one, the procedure described above, for
selecting the cases for the study (Yin, 2018). According to Stake (2013), there are three main
criteria for selecting cases for the researcher. Those are ‘Is the case relevant to the object or
phenomenon or condition to be studied?’, ‘Do the cases provide diversity across contexts?
Moreover, ‘Do the cases provide good opportunities to learn about the complexity and
contexts?

Sri Lanka is one of the most vulnerable countries to climate change impacts. Sri Lanka placed
sixth place in the World Climate Risk Index in 2018, according to Resourcewatch
(Resourcewatch, 2018). Based on the Global Climate Risk Index by Germanwatch Climate
Observatory, Sri Lanka was placed on 19% place in the world in 2020 while emphasizing the
high level of risks, future climate migration and extreme weather events in 2018, which caused
over 3,625 million US dollars in losses (Germanwatch, 2020). Concerning disaster risks, Sri
Lanka has been classified as a high-risk country globally, considering its exposure,
vulnerability and low coping capacity (Hilft, 2022). The country is prone to multi-hazards such
as floods, droughts, landslides, cyclones/high winds, Tsunamis, and sea surges. The country
follows a unitary government system called the ‘Democratic Socialist Republic of Sri Lanka’.
The country is predominantly governed by the central government, with the institutional and
administrative system up to the village level. The provincial and local governments are also in
place with elective representatives. There are 25 districts in the country, and the district
secretary/government agents serve as the heads of the districts. At the same time, line
departments and offices of all other sectors are present at the district level. As explained earlier
in this section, all 25 districts are relevant for this research study as they qualified based on
Stake (2013) first selection criteria, which is whether the case ‘is relevant to the object or
phenomenon or condition to be studied’. Based on Yin (2018) argument discussed earlier,
since the number of eligible cases is more than 12, a two-phased screening process was applied
to select the most suitable cases for the study. The researcher collected quantitative data from
official government sources related to food security, such as poverty (based on the poverty line
in 2022, which is Sri Lanka rupees 5,972), % of food insecure people in respective districts and
historical impacts of disasters and climate exposure. Based on those, 11 districts were screened
in the first phase and qualified for the second phase screening. Then based on Yin (2018)

approach to screening, eleven shortlisted districts were used for the second screening phase.
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For that, additional documentary reviews were undertaken to identify most disaster and
climate-affected districts, which will have higher risks in the future. To satisfy Stake (2013)
second criterion on ‘diversity’, different aspects such as risk profiles and exposure to different
hazards, geographical information, demographic compositions, resource base (such as
irrigation systems) and administrative and governance systems were also considered. Extensive
discussions were undertaken with the supervisory team to identify the most suitable case
screening criteria. The researcher also conducted 15 expert interviews at the national level to
gain expert knowledge about the areas and the subject, and their opinions were also considered.
According to Yin (2018), in multiple case designs, the researcher must choose each case
carefully and follow a replication, not a sampling logic. These cases should produce similar
results, known as a ‘literal replication’ or contrasting results, known as a ‘theoretical
replication’, predicted clearly at the beginning of the investigation. Some researchers may go
for two or three literal replications when the theory is straightforward, and the research question
does not require excessive certainty. However, other researchers may opt for five, six or more
replications if the theory is subtle or they want greater certainty (Yin, 2018).

Furthermore, a case or cases should be chosen to understand better the research problem
(Creswell & Poth, 2016). The researcher also considered accessibility to the cases, the ability
to collect and access the relevant data within the cases and accessibility to key informants.
Based on all the criteria and considerations, three districts, namely Anuradhapura Polonnaruwa

and Trincomalee, were selected for the multiple case study design, as stated in Figure 4-6
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Figure 4-6: Two phase screening process of case studies

As three districts were selected based on well-developed criteria and a two-phase screening
process, the researcher believes these districts are informative and can undertake in-depth

multiple case studies with literal and theoretical replication. Trincomalee district is a coastal
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district affected by floods, droughts, tsunamis, and cyclones, among other common hazards
and exposure to climate change. It is a multi-ethnic district, having all three main ethnicities,
which are Sinhala, Tamil, and Muslim, and also directly affected by 30 years of the civil war,
which ended in 2009. On the other hand, the Polonnaruwa district is affected by frequent
droughts and floods. It is a major rice-producing and processing district in the country, with
major irrigation schemes. Lastly, Anuradhapura district is frequently affected by floods,
droughts, pests and diseases, wild animal attacks and exposure to climate change. It is also
bordering to the former war zone. Major irrigation schemes cover some parts of the district,
while most are under cascade minor irrigation schemes. More details about these selected cases

are given in Chapter 5. Selected cases, their demography and administrative divisions are
depicted in Figure 4-7.
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Figure 4-7: Selected cases for the study.

(Statistics Department of Sri Lanka, 2022)
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4.8.1.4 Theory Development from Case Studies

This research aims to develop a conceptual framework for mainstreaming CCA and DRR into
the food security sector. Thus, theories will be developed by looking at the planning
instruments at the district level. The development of theories is integral to this research.
Therefore, this section discusses the theory development process.

A theory can be defined as a systematic body of knowledge grounded in empirical evidence
which can be used for explanatory or predictive purposes (Saunders et al., 2015). Theories are
developed by examinations of concepts and facts. Clear definitions of concepts are vital for
testing and developing theory in emphatical research. A “theory uses related facts and concepts
to explain or predict an outcome”(M. N. K. Saunders et al., 2019). The theory has explanatory
power with the ability to describe the relationship between concepts. As the research
progresses, those explanations should be confirmed, refined, or contradict as understanding
improves and changes over time (M. N. K. Saunders et al., 2019). Four main elements or
building blocks to the theory development can be categorized as ‘what’, ‘how’, ‘why’ and a
group of ‘who, where, and when’(Whetten, 1989). The first element, "what,” can be described
as the concepts and variables the theory assesses. The second building block, ‘how,’ can be
explained as how these concepts and variables are interrelated. A key feature here is causality,
and theory is formed with cause and effect (M. N. K. Saunders et al., 2019). The third element,
‘why’, can describe why these concepts and variables are interrelated. It is a crucial element of
theory since it explains the reasons for concepts or variables' relationships. According to
Whetten (1989), ‘what and how” are descriptive, whereas ‘why’ explains the relationships.
The last building block of the theory is the group of ‘whom does this theory apply to’, ‘where
does this theory apply’ and ‘when does this theory apply’. Based on this group, M. N. K.
Saunders et al. (2019) argue that the cause-and-effect relationship between variables could be
contextual and time-bound, limiting their generalizability.

As discussed in Section 4.6, this research follows an inductive approach; therefore, new
theories will be developed as part of empirical data analysis. As M. N. K. Saunders et al. (2019)
argue, a researcher needs to recognize the theory during the planning stage when writing the
research problem and objectives. It is because theory may also inform the research question
and how theory could be developed during the analysis process. It is beneficial as the researcher
can focus on the research questions and identify variables or concepts to explore and determine
how and why these are related, recognizing them as critical elements or building blocks of
theory (M. N. K. Saunders et al., 2019). Case study research should have at least primary

theoretical consideration during the planning stage (Yin, 2018). According to the author, initial
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theoretical statements will help the researcher to shape the upcoming case study. Such a
theoretical proposition will lead to a sound research design and will support the researcher in
identifying the type of data collected and strategies for data analysis. Therefore, some theory
development is desirable before fieldwork and data collection (Yin, 2018). Thus, this research
followed the deductive approach during the initial phase of this research and developed a
conceptual framework, the research question, and the data collection strategy. Then the
researcher applied the main inductive approach of this research in collecting, analyzing, and
developing theories. In summary, it can be concluded that this multiple case study research
applied a deductive approach to theory development in the initial phase and then moved to the
inductive approach during the data analysis and the theory development.

As explained in the previous section, a multiple case study research strategy was chosen for
this research. There are four main stages in the theory-building process of multiple case study
research, which can be summarized as ‘analyzing within case data’, ‘searching for cross-case
patterns’, ‘shaping the hypothesis’ and ‘enfolding literature’ (Eisenhardt, 1989). The same
four-stage process was applied in developing theory in this research, where each case was
analyzed and documented to identify emergent themes, concepts, and frames, followed by a
cross-case analysis to identify and verify emergent relationships between the cases and finally,
emergent theories were compared with a broad range of existing literature.

Furthermore, as part of this case study research, expert interviews were conducted through
semi-structured interviews to triangulate information and data from multiple sources. Thus,
emergent theories of the case study were compared with findings gathered through expert

interviews and the comparison with existing literature.

4.9 Time Horizons

Choosing the appropriate time horizon depends on the research question. During the research
design process, the researcher must understand and decide whether the research will be
undertaken as a snapshot at a particular time or a series of snapshots representing events over
a given period. The snapshot time horizon studies are known as cross-sectional, whereas a
series of snapshots is known as longitudinal studies (M. N. K. Saunders et al., 2019). The
authors further argue that cross-sectional studies could be qualitative, and many case studies
are often based on interviews conducted over a short period. On the other hand, the main
advantage of longitudinal research is its capacity to study change and development over time
(M. N. K. Saunders et al., 2019).
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This research aimed to develop a conceptual framework to mainstream CCA and DRR into the
food security sector within the planning processes of districts. Considering the research
question and nature, this research does not require an investigation over a long period. Thus,
the research will be carried out at a given time and can be classified as a cross-sectional case

study.

4.10 Research Techniques for Data and Evidence Collection and Analysis

The innermost layer of the ‘research onion’ is determining the most suitable techniques and
procedures for data collection and analysis. The researcher must focus on designing and
identifying appropriate data collection and analysis techniques, tools and procedures (M. N. K.
Saunders et al., 2019). Thus, section 4.10.1. discusses and justifies the rationale for selecting
the most appropriate tools and procedures for data collection, while section 4.10.2 discusses

the tools, techniques and procedures applied for data analysis.
4.10.1 Research Techniques for Data Collection

There are multiple data collection methods, procedures, and tools to be selected by the
researcher depending on the research strategy. For case study research, the researcher can
employ a wide range of procedures as he/she builds an in-depth picture and knowledge about
the case as the study progresses (Creswell & Poth, 2016). Yin (2018) has identified six data
collection techniques: documents, archival records, interviews, direct observations, participant
observations, and physical artefacts. As discussed in Section 4.8, the research strategy chosen
for this research is the case study. Thus, this section analyses the main data collection
techniques stated above and identifies the most suitable techniques for this research.

According to Creswell and Poth (2016), observation is one of the main tools often applied for
gathering data for qualitative research. Based on the research purpose and questions, the
researcher will observe a physical setting, participants, activities, interactions, and
conversations. One of the main limitations of observation is to gain access to organizations,
sites, meetings, and individuals for the study. Another challenge commonly experienced during
the observations is related to the role of the researcher to assume whether he or she serves as a
participant, non-participant, or middle ground position. Other key challenges include
remembering to take field notes, recording quotes accurately, identifying the best time for
moving from non-participant to participant, being overwhelmed with information and how to
funnel broad observations to narrow the focus (Creswell & Poth, 2016). M. N. K. Saunders et

al. (2019) raise ethical concerns in their observations. According to them, boundaries of what
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is permissible to observe should be drawn and agreed upon before the observation. Without
such boundaries and agreements, those being observed may feel that their actions are
constrained or limited. Another main issue is “reactivity’, which is the reactions from the
participants being observed about the researcher and related research instruments (M. N. K.
Saunders et al.,, 2019). Therefore, observation was not considered an appropriate data
collection technique for this study.

Similarly, physical artefacts were not considered potential data collection techniques for this
research. Physical or cultural artefacts could be technical devices, a tool, an instrument, artwork
or some other physical evidence often and extensively used in anthropological research (Yin,
2018). The author further argues that physical artefacts may have less potential application in
the case study. Thus, physical artefacts were also not chosen as a data collection technique for
this research.

According to (Creswell & Poth, 2016), documents and audiovisual materials are typically used
to supplement interviews in case studies. Documents are considered secondary data to the
research, and there are three main types of documents, which can be categorized as Text, Audio
and Visual /Audio-visuals. Documents are often and extensively used in research studies,
which collect primary data such as interviews (M. N. K. Saunders et al., 2019). According to
Yin (2018), documents can play a significant role in data collection techniques for case study
research. He also argued that the most important use of documentation is to verify, substantiate
and augment evidence gathered from other sources in the case study. According to the author,
archival records in data files and official records are also relevant for many case studies as they
provide more accurate information. However, these archival records could be used with other
information from the case study to supplement the overall analysis.

According to Yin (2018), interviews are one of the most important techniques for collecting
data and evidence for case studies. Interviews can especially get information related to
explanations such as ‘hows’ and ‘whys’ of the research questions and provide perceptions from
the participant's relativist perspective. The author further argues that case study interviews will
evolve as guided discussions rather than structured questions. Interviews can occur in
structured, semi-structured, and unstructured forms (M. N. K. Saunders et al., 2019). Often,
researchers use semi-structured and in-depth interviews to collect data for qualitative research
strategies such as case studies or grounded theory (M. N. K. Saunders et al., 2019). The author
also argues that such interviews not only gather information related to the ‘what” and the ‘how’
but also place more emphasis and importance on ‘why’. It is a good tool for accessing people's

perceptions, views, meanings and explanations of situations and constructions of reality
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(Punch, 2014). Interviews can occur with individuals or groups through face-to-face
discussions, telephones or internet-mediated platforms (M. N. K. Saunders et al., 2019).

As discussed above, multiple authors have encouraged and argued the value of using multiple
data collection techniques to supplement, verify and reinforce evidence from each source.
Therefore, this research has used a multi-method approach for data collection and decided that
documents, archival records, and interviews as the most suitable methods for the study. By
adopting such a multi-method data collection technique, the researcher collected data and
evidence from multiple sources, bringing different perspectives and triangulating them to
increase the construct validity of the case study (refer to section 4.12.1).

Among the selected data collection techniques, interviews were chosen as the primary data
collection technique as they can collect details and a rich data set, specifically the ‘how’s and
‘why’s type of data, based on the research questions and the strategy. Structured interviews are
often used to collect quantifiable data in quantitative research methodological choice.
Therefore, structured interviews will not be suitable and apply for this multi-case study
research. According to M. N. K. Saunders et al. (2019), semi-structured and unstructured
interviews are often considered qualitative research. In semi-structured interviews, the
researcher will start with a predetermined list of themes and a set of key questions related to
those themes to guide the conduct of each interview. Therefore, semi-structured interviews are
more suitable and applied for this research. Semi-structured interviews allow the researcher to
methodically investigate each theme with every participant and relate participants’ responses
to each theme to find the underpinning reality of the case that the researcher seeks to uncover
(M. N. K. Saunders et al., 2019). For the interpretivist approach, the researcher can apply a
more flexible approach to deal with predetermined determined themes based on what research
participants say(M. N. K. Saunders et al., 2019). Therefore, the researcher can change the order
of these themes, omit specific themes, or modify the questions depending on how the
conversation evolves and the data types that emerge. During semi-structured interviews, new
themes and concepts could also emerge from the interpretations of research participants (M. N.
K. Saunders et al., 2019). This research also used semi-structured interviews with experts at
the initial stage to obtaining expert opinions and inputs regarding the initial research questions
and the conceptual framework.

Accordingly, semi-structured interviews were deployed to collect relevant and reliable data and
evidence for the multiple case study. Since the research philosophy is interpretivism and the
approach to theory development is inductive, the number of interviews was not pre-identified

and decided. Thus, the data collection process continued until the researcher collected
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sufficient, rich qualitative data to answer the research question. The data collected through
interviews were completed for each case when the researcher did not observe new evidence
emerging during interviews. In addition to data collection interviews held within three cases,
the researcher organized two series of semi-structured interviews with the experts in the subject
area. The first series of interviews were conducted with international experts before the data
collection process to obtain expert opinions and views to expand the knowledge in the subject
area and develop a conceptual framework. The second series of expert interviews were
conducted with national experts at the beginning of the data collection process. When
interviews are conducted based on one-to-many or two-to-many and it is referred to as group
interviews (M. N. K. Saunders et al., 2019). There are two main types of group interviews:
focus group discussions and group interviews. According to Saunders et al., (2019), since there
are several participants in group discussions, it allows a breadth of points of view to emerge
and for the group to respond to these views. He further argues that a dynamic group can
generate or respond to and evaluate several ideas, thus helping the researcher explore and
explain concepts and themes. It also allows the group members to respond to the points raised
by other members and challenge one another’s views to generate rich discussions and outcomes
(M. N. K. Saunders et al., 2019). Therefore, the researcher conducted a group discussion
towards the later part of the research to present key findings and emerging themes and validate
the framework. Conducting expert interviews and discussions with them reduces the biases in
data sources. It also enhances the validity and reliability of the research conclusions as it helps
to triangulate data from multiple sources and data collection techniques.

More details about the data collection techniques applied in this research are discussed in the

below section.

4.10.1.1 Sampling of the Interview Participants and Selection

The research was conducted using semi-structured interviews at multiple stages such as during
the conceptual framework development, interviewing national experts as early part of the data
collection and key informant interviews with the selected cases. The researcher selected
“Purposive Sampling” technique throughout the research to select interview participants. The
approach for participant selection should be aligned with the overall logic of a study in terms
of sampling (Punch, 2014). The rationale for sample selection must be matched with the study's
main goals from an ontological, epistemological, and axiological standpoint (Campbell et al.,
2020). A qualitative study may involve a relatively small and purposefully selected sample

(Huberman, 1994) with the goal of enhancing the depth (rather than the breadth) of
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understanding (Palinkas et al., 2015). Purposive sampling is used to pick respondents that are
most likely to give relevant and useful information (Kelly et al., 2010) and is a method of
discovering and selecting situations that will make the most use of limited research resources
effectively (Palinkas et al., 2015). The aim of purposive sampling is to ensure that specific
kinds of cases of those that could potentially be included in the final sample are included in the
study, rather than random sampling methods (Campbell et al., 2020). Purposive sampling is
justified by the concept that, given the study's aims and objectives, some types of people may
hold differing and important perspectives on the ideas and issues under consideration, and
hence must be included in the study (Robinson, 2014).

The most popular types of purposive sampling in studies involving multiple cases are stratified,
cell, quota, and theoretical sampling (Campbell et al., 2020). Following is a brief description

of the differences between these approaches. The stratified sampling process selects specific
kinds or groups of participants for inclusion in a final sample. Participants or groups are then
stratified according to their characteristics, with a specific number allocated to each stratum.
In contrast to stratified sampling, cell sampling uses discrete categories of stratification, which
overlap like Venn diagrams. In quota sampling, there is greater flexibility - instead of requiring
a fixed number of cases with criteria, the minimum number required is specified for each
category. The theoretical sampling process involves collecting and analyzing data after
provisional sampling and some data analysis has been completed. During the process, new
cases are identified from different groups, which is either a comparison or a contrast between
others, or the sample is reshaped into a new set of criteria as a result of the analysis, replacing
the original sampling strategy (Campbell et al., 2020).

Considering the research questions, and objectives the study, “quota purposive sampling” was
employed throughout the research. Instead of fixing the sample size and number for each
category, such as international experts (for the development of conceptual framework), national
experts, key informant interviews with selected case districts and experts for the round table
final validation, a minimum required number of respondents were specified for each category
and then interviews were continued until information and data saturation has been achieved

through a more flexible approach.

4.10.1.2 Semi-Structured Interviews with Experts

As discussed in the previous section, the rationale behind conducting expert interviews is to

reduce biases and enhance the validity and reliability of the conclusions through triangulating
105



data from multiple sources and different data collection methods. Therefore, 15 semi-structured
interviews, identified through quota purposive sampling, were conducted with the subject
experts in Sri Lanka, representing DRR, CCA, socioeconomic development and food security
sectors. The experts were selected based on their subject knowledge, expertise, years of
practice, and engagement in policy discussions in the subject area. Table 4-2 presents details

and profiles of the experts who participated in the study.

Table 4-3: Details of the National Experts who participated in the key informants interview.

Expert Organization and the role within the Type of Organization
Code organization
N001 Disaster Management Center, Assistant Government Nodal
Director Agency for DRM
N002 Former Secretary to the Primary Industries Former Government and
and ADPC Consultant currently an international
organization
NO0O03 World Bank, Senior Disaster Risk Multi-lateral
Management Specialist Development Bank
NO004 ADB, Consultant Multi-lateral
Development Bank
NO005 Commonwealth Secretariat, Climate Finance International Organization
Advisor
NO0O06 World Bank Consultant and former DMC Multi-lateral
Director Development Bank and
Former Government
NO0OQ7 IUCN, Sri Lanka, Country Director International Organization
N008 Ministry of Health, Medical Doctor, and Government Organization
DRM Expert in the Health Ministry
N009 World Food Program (WFP), Program United Nations

Specialist / Food Security Expert
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NO010 Faculty of Agriculture & Technology, Academia
University of Peradeniya, Professor and
Chair of the National Climate Change Expert
Committee

NO11 Climate Change Secretariat, Ministry of Government

Environment, Director

N012 Janathakshan, Program Director Non-Governmental
Organization

NO013 Department of Agriculture, Agriculture Government
Economist / Assistant Director

NO014 United Nations Development Program United Nations
(UNDP), Program Field Coordinator

NO015 Faculty of Agriculture, University of Academia
Ruhuna, Senior Professor

Since the purpose of conducting interviews was to gather expert opinions and gain knowledge
related to the field of study, the semi-structured interviews were mainly designed to collect
evidence and data related to current practices for mainstreaming CCA and DRR into the overall
development planning process in general and food security sector in particular. It also gathered
data and evidence related to the role of the district government, provincial government and
national government in mainstreaming CCA and DRR into the development planning
processes, associated issues, challenges, bottlenecks and limitations. Interviews gather further
evidence and data related to enabling environments, policy needs and recommendations for
restructuring and reforming the existing planning processes. An interview guide was developed
to facilitate semi-structured interviews. The researcher sent the guideline and the study brief to
the expert before undertaking the interviews. Before moving into the main discussion, the
researcher introduced the research topic, the aim, and the objectives at the beginning of the
interview to provide the participants with a clear purpose and structure of the discussion and
clarity of what is expected from the interviewee. That process made interviewees more familiar
and oriented to the interview, allowing them to answer the questions more appropriately and
freely. During the interview, the researcher asked questions and presented discussion points
based on the interview guide; however, a flexible process followed for interviewees to

elaborate further, bringing up other related issues as deemed appropriate. Such a process
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facilitated the interviews to progress more proactively and participatory manner. Depending on
the level of information and discussion generated, interviews lasted for a duration between 40
- 90 minutes and all interviews were conducted using an online conference platform, MS Team
or Telephone as face-to-face interviews were not possible due to the COVID-19 restrictions
during the active research phase. Following the research protocol, all discussions were audio
recorded with the interviewee's consent. Audio recordings were beneficial to the researcher
later in transcribing interviews more accurately after completing the interviews. It also helped
the researcher fully concentrate on the discussions and take additional notes when needed. In
addition to audio recording, the researcher took notes capturing all key points of the interviews
to avoid any risk of technological issues later, such as failure to playback recordings or file
errors. The researcher manually transcribed all the interviews, referring to the audio recording
and notes, into MS Word and saved them in a password-protected folder. Although transcribing
was a time-consuming process, it allowed the researcher to get familiar with all the detailed
information that emerged during the discussion and take notes of specific themes and patterns.
Such a process will eventually increase the reliability and validity of the research findings. (A

sample Transcript is attached in Annex D: Sample Interview Transcript: Expert Interview).

4.10.1.3 Semi-Structured Interviews with Cases

As discussed in Section 4.8.1.3, the researchers selected three cases for the study. Accordingly,
Trincomalee, Anuradhapura and Polonnaruwa districts of Sri Lanka were chosen for the case
study. Interviews were designed to gather evidence and data regarding processes and practices
in mainstreaming CCA and DRR into food security sector planning processes and the roles of
district governments and other district-level stakeholders. It also gathered data regarding
problems, challenges, and issues, as well as the enabling environment and recommendations
for reforming the existing planning processes. The researcher conducted twenty-seven (27)
semi-structured interviews, identified through quota purposive sampling, within three cases,
which included eleven (11) interviews from the Anuradhapura district, eight (8) interviews
from the Trincomalee district, and another eight (8) interviews from the Polonnaruwa district.
The research achieved data and information saturation for each case with the above number of
interviews in each case; therefore, interviews were completed. Among the three cases,
Anuradhapura is a relatively large district, almost double in population size, administrative
subdivisions, and a higher level of diversity in the ecological resource base, agriculture, and
economic practices (minor cascade irrigation, major irrigation and rainfed agriculture) and

disaster profile; therefore, it took a higher number of semi-structured interviews to achieve the
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data saturation. In addition to conducting interviews at the case level, as discussed in Section
4.10.1.3, documents and archival records were collected for each of the cases and supplemented
with national experts’ opinions and knowledge (Section 4.10.1.1); therefore, biases in the
information in each case were able to avoid although it had a different number of interviews.
Tables 4-3, 4-4, and 4-5 provide the profile of each key informant who participated in the semi-

structured interview for each case.

Table 4-4: Profile of the key informants in case study one

Expert Organization and the role within the organization

Code

A001 Janathakshan (Local NGO)

A002 United Nations Development Program (UNDP)

A003 District Disaster Management Coordinating Unit (DMC)

A004 ‘Wew Gam Pubuduwa Programme’ (Rehabilitation of Irrigation

Tanks Program)

A005 Agrarian Services Department

A006 Provincial and District Planning Department

A007 Field Crops Research and Development Institute, Mahailluppallama
A008 Farmers Organization / Farmers Association

A009 University of Rajarata

A010 United Nations Development Programme

A011 Agriculture Department

Table 4-5: Profile of the key informants in case study two

Expert Organization and the role within the organization
Code

P001 District Secretariat

P002 District Secretariat and District Samurdhi program
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P003

P004

P005

P006

P0O07

P008

District Agriculture Department / Farmer by practice
District Disaster Relief Office

District Disaster Management Coordinating Unit
District Irrigation Department

District Planning Secretariat

District Agrarian Services Department

Table 4-6: Profile of the key informants in case study three

Expert

Code
TO01

T002

T003

T004

TO05

T006

TOO7

TOO8

Organization and the role within the organization

Janathaksan, Local NGO
Provincial / District Agriculture Department
Peace Wind (Local NGO)

Climate Smart Agriculture Project (World Bank Funded),
Trincomalee District

District Irrigation Department
Department of Animal Production and Health
District Disaster Management Coordinating Unit

Farmer Organization / Farmer Association

The researcher applied the same process as expert interviews (section 4.10.1.1) for conducting

interviews with the cases. The interview guide and the research brief were sent to the key

informants along with this schedule before the interview. The same procedure was applied for

conducting the interviews, which included an initial introduction about the research purpose,

aim and objectives and overall structure and consent for this interview. The researcher got

consent for audio recording, recorded all the interviews, and took additional notes for manual

transcription. (A sample transcription of a case interview is attached in Annex F. Sample

Interview Transcript: Case Study Interviews). Similar to expert interviews, all case interviews

were undertaken through online conference systems (MS Word) or telephone discussions due
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to COVID-19 restrictions in Sri Lanka during the active research phase. Each case study

interview took 40-90 minutes, depending on the evolved discussions.

4.10.1.4 Documents and Archival Reviews

As part of documents and archival reviews, the government and other publications related to
DRR, CCA, food security, sustainable development and planning processes, ongoing
programs, strategies, policies, and plans were reviewed to obtain in-depth knowledge about the
selected cases. Furthermore, archival records related to each district, its demographic and
geographical characteristics, disasters, and climate change profiles were also gathered and

studied to supplement the information collected through interviews.

4.10.1.5 Group Validation Events

The researcher analyzed data and evidence collected via expert interviews and cases based on
the process discussed in Section 4.10.1 and compared it with the literature review findings to
formulate an initial framework for mainstreaming CCA and DRR into the food security sector.
The developed conceptual framework supports climate and disaster-inclusive development.
Once the initial framework was developed, it was presented at four academic events, as
indicated in Table 4.6. Furthermore, a final validation round-table meeting was conducted,
inviting national and international experts. Based on the feedback received at validation events,

the conceptual framework was refined to arrive at the final validated framework.

Table 4-7: Profile of the experts who attended group validations events.

Group Events Number of Type of Attendees
Active

Participants

during the

Presentation
V1 International Symposium 22 International and  Sri
on Multi-hazard Early Lankan experts
Warning and Disaster representing the DRR,
Risk Reduction (MHEW Climate  Change and

Resilience Fields.
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2020) held from 14-

16,2020
V2 International Symposium 19 Resilience and Sustainable
on Disaster Resilience Development Field.
and Sustainable
Development, Asian
Institute of Technology,

Thailand, held from 24-

25 June 2021.
V3 4th Global Summit of 12 Resilience, Climate Change
Research Institutes for and Sustainable

Disaster Risk Reduction: Development Field.
Engaging Sciences with

Action, Kyoto, Japan,

held from 31st August to

01% September 2021

\Z Special Final Validation 16 International and  Sri

Roundtable meeting with
senior academics from
Sri Lanka, the UK and

Lankan senior academics in
DRM, CCA and food

security sector.

Europe held on 19
January 2023

A conceptual framework for data collection techniques applied for this multiple case study
research is presented in Figure 4-8. It summarizes the links between different data collection

techniques and the data triangulation process used in the study.

4.10.1.6 Final Validation Roundtable Discussion

Final validation roundtable discussion was organized to present the framework developed as
part of the study. Eighteen senior academics and researchers from UK, Sri Lanka and other
European countries, were chosen through quota purposive sampling, attended the round-table

discussions. The academics and research were invited based on the subject knowledge and
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expertise in the subject area of disaster risk management, climate resilience and food security

sector, following the purposive sampling technique. The validation roundtable participants

were coded, and their inputs were used for developing the validated framework for

mainstreaming climate change and disaster risk reduction into food security sector planning in

Sri Lanka. Table 4-8 presents details and profiles of the experts who participated in the final

validation round-table discussion.

Table 4-8: Details of the Experts who participated in the final validation roundtable

discussion.

Expert
Code

FVO01

FVO02

FVO03

FV04

FV05

FVO06

FVO7

FVv08

FV09

Organization and the role within the

organization

University of Huddersfield, UK, Director,

and a professor

University of Huddersfield, UK, a professor

Teesside University, Middlesbrough,
Researcher

University of Central Lancashire, Senior

Lecturer

University of Ruhuna, Senior Professor

University of Sri Jayewardenepura,

Professor

University of Sri Jayewardenepura, Senior

Lecturer

University of Sri Jayewardenepura,

Researcher

University of Moratuwa, Professor

Type of Organization

Public University in UK

Public University in UK

Public University in UK

Public University in UK

Public

Lanka

Public

Lanka

Public

Lanka

Public

Lanka

Public

Lanka

University in Sri

University

University

University

University

in

in

in

in

Sri

Sri

Sri

Sri
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FV10

FV11

FV12

FV13

FV14

FV15

FV16

FV17

FV18

University of Ruhuna, Researcher

University of Sabaragamuwa, Professor

Eastern University of Sri Lanka, Professor

University of Sabaragamuwa, Researcher

University of Ruhuna, Professor

University of Ruhuna, Professor

University of Ruhuna, Professor

Tallinn Technical University, Estonia,

Professor

Tallinn Technical University, Estonia,

Professor

Public

Lanka

Public

Lanka

Public

Lanka

Public

Lanka

Public

Lanka

Public

Lanka

Public

Lanka

University i

University i

University i

University i

University i

University i

University i

University in Estonia

University in Estonia

Sri

Sri

Sri

Sri

Sri

Sri

Sri
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Figure 4-8: Data collection techniques and triangulation process.

The following section discusses how research objectives were achieved through different data

collection techniques applied in this research.

4.10.1.7 Nexus between research objectives and data collection techniques
This section presents all the data collection techniques used to gather data and evidence against
this study's research objectives. Table 4-9 depicts the tools applied against each objective,

which helped the researcher triangulate data from multiple sources and methods.
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Table 4-9: Nexus between research objectives and data collection techniques

Case Studies

Semi-

Tools

Objectives

International Experts' Opinions — Semi-
National Experts Interviews-
ISemi-structured interviews

Documents and archival records
Framework Validation Events

Literature Reviews
Structured Interviews
Structured Interviews

To investigate the need for and importance of

2
<
<
<
<

mainstreaming climate change adaptation and
disaster risk management into the food security

sector.

To explore effective methods and approaches for
mainstreaming climate change adaptation and
disaster risk management into food security sector

planning processes.

To design a Comprehensive Planning Framework

for mainstreaming Climate Change Adaptation v v v v
and Disaster Risk Management into Food Security
Sector.
To make recommendations on how planning
V v J \/

structures and processes can be reformed to ensure
effective mainstreaming of climate change
adaption and disaster risk reduction into the food

security sector.

Having discussed the appropriate data collection techniques, triangulating data and evidence
from multiple sources and methods and mapping them against all the objectives of the multiple
case study, the following section provides details regarding the research technique applied for

organizing and analyzing the collected data.
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4.10.2 Research Techniques for Data Analysis

According to M. N. K. Saunders et al. (2019), data analysis in qualitative research is an
interconnected process where the researcher collects and begins to analyze and interpret data
as each interview takes place. There is a range of tools to aid the researcher in undertaking the
data analysis process, such as Thematic Analysis, Template Analysis, Explanation Building
and Testing, Grounded Theory Method, Narrative Analysis, Discourage Analysis, Visual
Analysis and Data Display and Analysis (M. N. K. Saunders et al., 2019). Furthermore, the
researcher can use a range of computer-aided qualitative data analysis software (CAQDAS) for
the data analysis (M. N. K. Saunders et al., 2019). However, Yin (2018) cautioned that the
researcher should not be surprised to discover that the analytical procedure for case study
research is not well defined or codified into an automated software system. Thus, the researcher
needs to understand, decide and make an informed decision about which analytical technique
or combinations will be applied for the research based on the suitability and nature of the
qualitative research (M. N. K. Saunders et al., 2019). According to the authors, unlike in
quantitative research, where data analysis takes place after collecting data, concurrent
collection, analysis, and interpretations of data will be applied in qualitative research. As
qualitative data are derived from multiple means, such as spoken words (verbal data), written,
typed or printed words (textual data), they have high diversity and analytical implications;
therefore, the researcher must analyze them meaningfully and methodically. Furthermore, as
qualitative data are collected in natural settings, they are likely rich in contextual details (M.
N. K. Saunders et al., 2019). Philosophical assumptions of the research will also affect the
design and conduct of the research, including data collection and analysis. As interpretivist
researcher see reality as being socially constructed, it affects the nature and types of data being
collected and analyzed as interpretivist researcher undertakes research inductively, allowing
the conduct of research to follow of information and evidence being collected (M. N. K.
Saunders et al., 2019). As data will reflect variations in participants' experiences and
perspectives in such research, data analysis needs to recognize the breadth of these experiences
and perspectives. It should be reported as it is rather than attempting to reconcile differences
and diversity of viewpoints (M. N. K. Saunders et al., 2019). Qualitative analysis conducted
inductively will develop a conceptual framework based on research-specific concepts and
themes (M. N. K. Saunders et al., 2019). Analyzing case study data can be accomplished in
various ways, such as by examining, categorizing, tabulating, testing or recombining evidence
(Yin, 2018). In qualitative research, there is a high probability that the unstandardized data
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collected during the research will be large in volume and complex. To condense the collected
data, the researcher must process and summarize some parts. The researcher can begin their
analysis by exploring the data and looking for promising patterns, insights, or concepts, with
the ultimate goal of defining priorities for what to analyze and why (Yin, 2018). To analyze
the data, it is necessary to code and categorize it according to themes and to connect these
themes in a way that provides a framework or structure for answering the research question.
These qualitative data may only be interpreted impressionistically without using such
techniques. (M. N. K. Saunders et al., 2019). Data collection, analysis, and report writing are
not 