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ABSTRACT

Sub-Saharan Africa has seen an increase in the frequency, intensity and cost of natural
disasters. The associated effects suggest that governments are lagging on their disaster
mitigation financing obligations, since countries investing significantly in this should be
able to minimize the impact of natural disasters. In consideration, the objective of the
study was to assess whether the relationship between the occurrence of disasters and the
resulting disaster related losses (total deaths and total people affected), is affected by the
level and type of pre-disaster finance (dedicated and embedded budget allocations,
contingent credit lines, insurance and reinsurance, and catastrophic bonds). The study
adopted a positivism research philosophy, followed a quantitative descriptive research
design using panel data analysis and utilized secondary data on six countries in Eastern
and Southern Africa. Findings indicate that embedded budget allocations weaken the
causal relationship between disaster occurrence and disaster losses thereby improving
disaster mitigation as shown by the reduction in the total deaths and number of people
affected by hazards. On the contrary, dedicated budget allocations, insurance and
reinsurance and contingent credit lines did not show any significant interaction with
disaster occurrence and therefore no effect on the minimization of total deaths and
number of people affected. The study recommends the increased use of embedded
budget allocations for effective disaster mitigation.

Keywords: Disasters, Disaster Mitigation, Disaster Risk Reduction, Pre-disaster Public

Finance

JEL Classification: Q54, E22, O16
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Definition of terms

Disaster

Disaster Mitigation

Disaster Mitigation
Measures

Disaster Risk

Disaster Risk
Reduction

Ex-ante

Exposure

Hazard

Pre-Disaster
Finance

Public Finance

A serious disruption of the functioning of a community or a society at
any scale due to hazardous events interacting with conditions of
exposure, vulnerability and capacity, leading to human, material,
economic and environmental losses and impacts (UNISDR, 2009)

The lessening or minimizing of the adverse impacts of a hazardous event
including reducing loss of life and property (UNISDR, 2009)

Activities that eliminate or reduce the impacts and risks of hazards
through proactive measures taken before an emergency or disaster
occurs (UNISDR, 2009)

The potential loss of life, injury, or destroyed or damaged assets which
could occur to a system, society or a community in a specific period,
determined probabilistically as a function of hazard, exposure,
vulnerability and capacity (UNISDR, 2009)

A systematic approach aimed at preventing new and reducing
existing disaster risk and managing residual risk, all of which
contribute to strengthening resilience and therefore to the achievement
of sustainable development (UNISDR, 2009)

Before the event (Oseno & Wakhungu, 2017)

The situation of people, infrastructure, housing, production capacities
and other tangible human assets located in hazard-prone areas that are
subject to potential losses (UNISDR, 2009)

A process, phenomenon or human activity that may cause loss of life,
injury or other health impacts, property damage, social and economic
disruption or environmental degradation (UNISDR, 2009)

Financial protection strategy model which mobilizes resources to be
invested in disaster risk reduction in order to strengthen institutions,
build resilience and enable sustainable recovery before a disaster occurs
(Oseno & Wakhungu, 2017)

Funding and allocating resources by governments for large scale
projects and services that the private sector cannot successfully deliver
on its own (Auzzir et al., 2014)

viii



Resilience

Total Affected

Total Deaths

Vulnerability

The ability of a system, community or society exposed to hazards to
resist, absorb, accommodate, adapt to, transform and recover from the
effects of a hazard in a timely and efficient manner, including through
the preservation and restoration of its essential basic structures and
functions through risk management (UNISDR, 2009)

The sum of injured, homeless, and those requiring immediate assistance
(basic needs of food, water, shelter, sanitation and medical assistance)
during a period of emergency (EM-DAT, 2020)

The sum of confirmed deaths and missing after a natural hazard occurs
(EM-DAT, 2020)

The conditions determined by physical, social, economic and
environmental factors or processes which increase the susceptibility of

an individual, a community, assets or systems to the impacts of hazards
(UNISDR, 2009)
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CHAPTER 1: INTRODUCTION TO THE STUDY

1.1 Introduction

The chapter highlights in the background the build up to the study, describes the
statement of the problem, explains the research objectives and the significance of carrying

out this study.

1.2 Background to the study

On the 14t of March 2019, Tropical Cyclone IDAI made landfall in Mozambique, and
went on to affect neighboring Zimbabwe and Malawi. It became the deadliest cyclone to
hit the southern hemisphere (Yaghmaei, 2019), recording a total of 901 confirmed deaths
and affecting a total of 2.2 million people in Mozambique and Zimbabwe (Huber, 2019).
Such tragic events are global and are becoming much more frequent (Coronese et al.,
2019). World disaster data for 2018 reported a total of 315 disasters, affecting 68.5 million
people, with economic losses of $131.7 billion, resulting in more than 11,804 deaths (EM-
DATA, 2020).

Disasters are a disruption of a system due to hazardous events, and for the purposes of
this study, natural events falling under geophysical, meteorological and climatological
events namely droughts, earthquakes, epidemics, extreme temperatures, floods,
landslides and storms (UNDRR, 2019). Their interaction with conditions of exposure,
vulnerability and adaptive capacity, often lead to human, economic and environmental
losses. It is impossible to completely discontinue such occurrences (Twigg, 2015),
however, through the economics of investing in disaster mitigation measures, described
under the concept of disaster risk reduction (DRR), it is conceivable to minimize the
associated losses (Vorhies, 2012) and attain the principle objectives of mitigation which is
to reduce disaster risk, save lives and reduce economic disruption. Studies suggest that

this is possible through pre-disaster risk financing, under which pre disaster public



financing mechanisms exist, which are fundamental to disaster mitigation (Edmonds &

Noy, 2018; Mechler et al., 2016).

These mechanisms are deemed to be complicated as their benefit is based on an
understanding of future probabilities (Alexander, 2016). They require investment to be
made now in order to reduce the likely effects of an unknown probable future event. At
the focus of this study are five pre-disaster public finance mechanisms namely budget
allocations (dedicated and embedded), contingent credit lines, insurance and
reinsurance, and catastrophic bonds (Twigg, 2015). Dedicated and embedded schemes
are both budgetary allocations, in which the former is entirely reserved for disaster
mitigation whilst the latter has only a fraction of a percentage earmarked. Contingent
credit lines are prequalified loans which are available to a country when a hazard occurs
(Clarke and Mahul, 2011) and insurance and reinsurance, and catastrophic bonds are both
market-based instruments, designed to transfer disaster risk (Clarke et al., 2017). These
disaster financing mechanisms embed all or some of the aspects of risk identification, risk
mitigation, risk transfer, and risk preparedness (Van Niekerk et al., 2016) relevant for

archiving the net benefits of disaster mitigation.

Mitigation in this context measures the costs of mitigation (which is pre-disaster public
finance) against the resulting net benefits (reduction in number of disaster related deaths
and number of people affected by disasters) therefore a form of cost-benefit analysis
(Benson & Twigg, 2004). Financing disaster mitigation is deemed sufficient to enable a
substantial reduction in the number of human lives lost, people affected and the total
economic losses from a disaster (Vordzorgbe, 2006). Other benefits include development
gains through the unlocking of suppressed economic potential and secondary co-benefits
of positive economic, social and environmental effects. This study focuses on the first
dividend (Peters et al., 2016; Tanner et al., 2015), to save lives and reduce disaster related

losses.



Gordon (2013) and Jose (2012) noted that this kind of investment is very low in
underdeveloped countries including the SSA region of Eastern and Southen Africa.
Disaster mitigation here is still heavily dependent on resources from bilateral and
multilateral cooperation (Kellett et al., 2014). The same countries were noticed to be
aligned more towards managing response than promoting mitigation (Twigg, 2015) with
a focus on an ex-post reflection on disaster risk rather than a proactive ex-ante view

(Lavell & Maskrey, 2014).

In view of this, the pre-disaster risk finance agenda in SSA has grown to accept an all-
inclusive approach to disaster mitigation. Indicating the importance of private sector
participation (Auzzir et al., 2014; Pauw, 2015), individual level disaster mitigation
(Jamieson, 2016) and humanitarian approaches (Hesselman & Lane, 2017; Scott, 2015).
Regardless of this multidisciplinary approach, the state of disaster mitigation in Eastern
and Southern Africa is relatively poor (Lazamanana et al., 2015; Zarine et al., 2015). In
spite of the commitments made by most countries, including pledging to publish baseline
and periodic assessments, develop national programmes for mitigation (Pearson &
Pelling, 2015) and most importantly allocating resources, progress towards disaster
mitigation seems slow (UNDRR, 2019) with the effect of pre-disaster public finance on

disaster mitigation remaining blurred.

Studies have also suggested a complexity in implementing disaster mitigation measures,
especially in Southern Africa (Holloway, 2003). This is partly attributed to the
characteristics of disasters associated with these regions which are either “creeping
emergencies” (e.g. famine) or complex emergencies (e.g. floods) which are also common
in Eastern Africa. This revelation is further exacerbated by the dynamic nature of
disasters that often render previously adequate disaster mitigation strategies obsolete

(Alexander, 2016).



1.2 Statement of the Problem

Eastern and Southern Africa disaster data for 2019 reported a total of 63 disasters from 22
out of the 27 countries in the region. These affected 21.3 million people, with economic
losses exceeding $2.4 million and resulting in more than 2,406 deaths (EM-DATA, 2020).
By region, over the past 30 years, 47.5 percent of disasters occurred in Eastern and
Southern Africa alone, with Middle; Western; and Northern Africa having 52.5 percent
of the occurrences. This is despite the latter being vast in both geography and population.
More than 309 million people were affected in the region under study, which is 70.8
percent of the total number affected on the African continent (EM-DATA, 2020).

It is evident that the region has been suffering more from natural hazards compared to
her African counterparts and is impossible to suggest that losses will be significantly
reduced in the anticipatable future (De la Poterie & Baudoin, 2015). While most countries
are better equipped to manage disasters than before, there is evidence that the frequency
and intensity of disasters may increase (Chakrabarti, 2012). The conditions of
underdevelopment further place these states at high risk since they do not yet have in

place institutional structures which are central to disaster mitigation (Van Niekerk, 2015).

It has become clearer with every new disaster, that the increase in disaster losses suggest
a high level of unpreparedness, which in turn points to a questioning on either the
unavailability of pre-disaster finance or the quality of domestic investment for disaster
mitigation (OCHA, 2019). This is because countries investing significantly in disaster
mitigation should be able to minimize the impact of disasters (Vordzorgbe, 2006; F.
Vorhies, 2012) due to the moderating effect of disaster financing on disaster occurrences.
This deplorable state of disaster management systems has also led to an increase in the
financial implications related to disasters (Van Niekerk, 2015), including spiraling
humanitarian response and recovery funding. Furthermore, other associated costs with

significant implications on the macro-economy and the long-term development outlook



are also increasing. These include worsening of the fiscal position, suffering trade
balances, downward pressure on the exchange rates and inflationary pressures (Vorhies,
2012). The impact of natural disasters is similarly becoming trans-border due to the
interconnectedness of economies (Vidar & Medalla, 2015). It is important to examine this
problem because there is need to evaluate which finance mechanisms have been effective
in reducing disaster losses; where to invest more and how to leverage on the economics

of pre disaster public financing in order to reduce disaster related losses (Manyena, 2016).

1.3 Research Objectives

1.3.1 General Objective

The general objective of the study was to assess the moderating effect of pre-disaster
public finance on disaster occurrences towards disaster mitigation in Eastern and

Southern Africa.

1.3.2 Specific Objectives

The specific objectives of the study are:

i. To assess the effect of dedicated budget allocations on disaster related deaths and
people affected by disaster occurrences

ii. = Toassess the effect of embedded budget allocations on disaster related deaths and
people affected by disaster occurrences

iii. ~ To assess the effect of contingent credit lines on disaster related deaths and people
affected by disaster occurrences

iv.  To assess the effect of insurance and reinsurance on disaster related deaths and
people affected by disaster occurrences

v.  To assess the effect of catastrophe bonds on disaster related deaths and people

affected by disaster occurrences



1.4 Research Questions

i. ~ What has been the effect of dedicated budget allocations on disaster related deaths

and people affected by disaster occurrences?

ii. ~What has been the effect of embedded budget allocations on disaster related
deaths and people affected by disaster occurrences?

iii. ~ What has been the effect of contingent credit lines on disaster related deaths and
people affected by disaster occurrences?

iv.  What has been the effect of insurance and reinsurance on disaster related deaths
and people affected by disaster occurrences?

v.  What has been the effect of catastrophe bonds on disaster related deaths and

people affected by disaster occurrences?

1.5 Scope of the study

The study focused on the effect of pre-disaster public finance on disaster mitigation in 6
(Kenya, Uganda, South Sudan, South Africa, Zambia and Zimbabwe) out of the 27
Eastern and Southern African countries (Appendix B) over a 15-year period (2005 to
2019). Only countries which had experienced disasters over the period as recorded by
the disaster database (EM-DAT) were used for the study. This was necessary to observe
the relationship between disaster occurrences and disaster losses. Hence the need for a
natural disaster having occurred. It concentrated on the investments in disaster
mitigation under five main categories namely budget allocations, dedicated and
embedded; contingency credit lines; insurance and reinsurance; and catastrophic bonds,
and their usefulness in reducing disaster related deaths and total number of people
affected by disasters. The study assumed a multi-natural hazard approach, meaning data
collected on disaster losses was limited to all recorded disasters caused by biological,
climatological, extra-terrestrial, geophysical, hydrological and meteorological hazards.
These were limited to disaster occurrences through droughts, earthquakes, epidemics,

extreme temperatures, floods, landslides and storms.



1.6 Significance of the study

Despite growing knowledge and understanding of natural disaster risk, the catastrophic
events in Eastern and Southern Africa in 2019 alone have pointed to gaps in disaster
mitigation. Making the study available to policy makers will enable benchmarking
against the best regional standards towards the formulation of disaster mitigation policies
aimed at overcoming the adverse consequences of natural hazards. Assessments will be
done on whether governments have been diligent in implementing their commitments
towards disaster mitigation and the corresponding alignment of policies. In turn, this will
provide a powerful tool for civil society to register their demands for adequate policy and

resources for disaster mitigation.

The results and recommendations from the study will also enable disaster management
practitioners to analyze pre-disaster public spending; promote better understanding and
coordination in the sector; identify the critical needs and gaps; isolate inefficient disaster
mitigation expenditure; and promote better efficiency and transparency in disaster
financing. The study will therefore contribute to strengthened strategic decision making
for pre-disaster financing and programming (UNISDR, 2015) on a national and regional

level.

Finally, the study will enhance the disaster mitigation finance literature in Eastern and
Southern Africa. With the negative impacts of disasters increasing, studies need to focus
on the efficacy of pre-disaster public finance. There is scarcity of information on the
volume and nature of pre-disaster finance and its interactive relationship with disaster
occurrence towards disaster mitigation (Chakrabarti, 2013; Osuteye et al., 2017; Padli et

al., 2018).



CHAPTER 2: LITERATURE REVIEW

21 Introduction

The chapter discusses the development theory and theory of public goods in view of the
state’s role in disaster mitigation through pre-disaster public finance. It goes on to
provide a critical review of empirical literature on pre-disaster financing from budget
allocations to market-based mechanisms, focusing on the role of the same in disaster
mitigation. The chapter then describes the research gaps, conceptual framework and a

discussion of variables.

2.2 Theoretical Review of Literature

2.2.1 Development theory

The development theory in describing how change in the economy is best achieved,
throughout its evolution, highlights the important role of the state. In 1960 Walt W.
Rostow, the most influential proponent of this theory proposed the linear stages of
growth model (Rostow & Rostow, 1990). In some of the principles, they determined
underdevelopment as a weakness in the factors of production and insisted on the increase
of investment and savings as the key to development. Development in this context being
the system’s capacity to provide the circumstances for human well-being on a sustainable
and long-term basis (Contreras, 1999). This same proactive characteristic is embedded in
disaster mitigation. To achieve the objectives of economic development, policymakers
need to design development policies that not only seek opportunities for business
creation and industry expansion (Tanner et al., 2015) but also address issues of economic

cycles and key to the study, shocks from natural hazards and other events.

There are however criticisms to Rostow’s steps towards development, the main one being
the impossibility of countries to follow the same linear trajectory towards development

(Baran & Hobsbawm, 1961). The theory assumes that all countries have an equal chance



to develop, disregarding issues of geographic location, population size, resources and
most importantly barriers to development. This heterogeneity will define how
development will occur, with other countries skipping stages. Hilsenrath (1993) also
criticizes the overemphasis on investments and savings, citing that the required
percentages of savings to GDP can be affected by other factors including the rate of

population growth and capital output ratio.

Despite the criticisms, the concept of development reaffirms the significance of the state’s
role in protecting and advancing human well-being, being the main driver of
development. It argues the need for policies and investments that protect citizens’
interests and therefore its direct or indirect role in disaster mitigation. In disaster and
development, the vulnerability to disasters is determined and exacerbated by the built
environment of a community (Kapucu & Liou, 2014). Both exposure and vulnerability

have been noted to increase as development and urbanization increase (Renaud,

Sudmeier-Rieux, & Estrella, 2013).

In this view, Wisner (2003) dictates that disasters are associated with failure in
development, and this conversation leads us to the important question relating to the role
in disaster mitigation by those charged with development. To illustrate, only 32 deaths
were recorded from Hurricane Andrew (1992) in the USA against over 139,000 deaths
recorded from a cyclone of similar force in Bangladesh (1991), citing the relevance of
public finance in development and reduction of the vulnerability of communities to
disasters. The theory supports the cost-benefit approach taken by the study as a
significant principle when planning and assessing development and risk management
(Benson and Twigg, 2004). It provides information for a more efficient and less risky

allocation of scarce resources and in turn, improved development practice and policy.

2.2.2 Theory of Public Goods



The role of the government through the provision of goods and services under the theory
of public goods as postulated by Paul Samuelson (1954) also supports the above
proposition. The principle sates that public goods that are collectively consumed are non-
excludable and non-rivalry are best provided for by the state (Ulbrich, 2013; Zarine et al.,
2015). Although they are private disaster risk investments like individual insurance
policies (Zhang & Qian, 2018), most disaster mitigation mechanisms both structural and

non-structural embed the characteristics of public goods (Hanger et al., 2018).

Criticisms of this theory spring mainly based on defining a public good (Cowen, 1985),
with contention on what can be called one and vice-versa. In line with this, Goldin (1977)
also criticized on the misleading nature of the theory if it suggested that all goods and
services provided by the government are public goods. With evidence, he suggested that
there is no set of goods that have inherent characteristics of public a good, however, there
is an unavoidable ethical choice for every good on whether access should be selective or

equal.

Following the latter criticisms on unavoidable choices, disaster mitigation goods and
services are usually underprovided by the market, leaving the total responsibility to
public expenditure mechanisms (Titheridge et al., 2016). In the past, disasters were
considered as one-off and unpredictable events, yet the increasing use of the DRR
approach suggests that just like national defense, public investment should be dedicated
in order to proactively provide for this public good and minimize disaster losses (Zarine

et al., 2015).

Governments are therefore required, according to the public goods theory, to be
providers of disaster mitigation services (multi hazard early warning systems, shelters
and hospitals etc.) to reduce loss of life and people affected by the disasters (Lazamanana
et al., 2015). Furthermore, in the very act of public goods provision, the government has
a risk avoidance role (Miles, 2017). Just like development, in order to reduce vulnerability
and disaster risk to society, governments must refrain from actions that generate risk and
hence minimize on the negative effects of natural disasters. The theory of public goods

10



relates to this research given that pre-disaster public financing is directed to disaster
mitigation measures which are inherently public goods and are usually under provided
by the market. It is suggested therefore that governments which allocate resources for
provision of disaster mitigation public good might substantially reduce the severity of

losses when disasters occur.

2.3 Empirical Review of Extant Literature

It has increasingly become complex to plainly identify and track the sources, instruments,
volumes and outcomes of public financing for disaster mitigation (Watson et al., 2015).
Domestic financing structures add further complexity due to differing national structures
through which disaster mitigation finance is raised and channeled. Furthermore, the
current disaster mitigation finance design is unpredictable, mostly activity focused, and

the reduction of disaster risk is often not the primary motivation (Kellett et al., 2014).

Amid these complexities, Jose (2012) suggested a common classification defined by the
purpose of the expenditure, whether it is for understanding hazards; minimizing
exposure; or for lessening vulnerability. The study therefore breaks down the pre-disaster
public finance mechanisms addressing these purposes and highlighting their

contribution to disaster mitigation.

2.3.1 Effect of dedicated budget allocations on disaster mitigation

Formal disaster mitigation financing can be in form of dedicated budget allocations,
which fall under departmental, functional or program budgets and are either recurrent
or capital expenditures (Jackson, 2011). Although there is a founded call for integrating
disaster mitigation interventions, there is a similar call to retain stand-alone disaster
mitigation funding in high-risk countries (UNISDR, 2011). In line with this, many
governments propose a portion of the budget in form of dedicated schemes on which

100% of the allocations are earmarked for disaster management (Chakrabarti, 2012).

11



A study done in SSA highlighted that Burundi, Kenya and Swaziland could not
adequately budget for disaster risk reduction (Van Niekerk, 2015). In a similar study
assessing disaster mitigation in India’s budgeting, Chakrabarti (2013) identified 37
schemes that were exclusively dedicated to disaster management. The total financial
allocation for the same budget (2011-12) was 0.94% of the total annual budget. In another
study carried out in Indonesia, Darwanto (2012) concluded that, budget allocations where
still lower than the internationally agreed level (1% of total budget) but growing from

0.38% to 0.69% (2006 to 2012).

The use of dedicated pre-disaster finance allocations is therefore a common practice. It
has advantages in resource mobilization (Kellett & Caravani, 2013) as donors and
taxpayers feel more obliged to fund disaster mitigation through a named programme for
easy tracking. As for the effectiveness of the same in reducing disasters losses, it can be

expressed based on structural and non-structural interventions (Miller & Keipi, 2005).

Studies have suggested that financing structural mitigations has immediate results.
Lesser people are affected by disasters, lives are saved, and lesser economic losses are
incurred (Owens et al., 2003). However, this is subject to diminishing marginal returns as
the structures invested in depreciate and in turn increase the risks from disasters. On the
other hand, financing for non-structural mitigation strategies and prevention through
directing or regulating human activity in disaster-prone areas will not provide short term
reduction in losses, but long-term risk reduction (Owens et al.,, 2003; Twigg, 2015).
Consisting of awareness raising and land use planning regulations, they are a valuable
means of reducing total economic losses in the longer term as they build resilience and

coping capacity.

In a study on the relationship between pre-disaster distribution scenarios and household
data from Zimbabwe, Owens and others (2003) concluded that pre-disaster finance
through dedicated social protection, reduced poverty in non-drought years. Although

there was a worsening of income in the drought year, increased financing accumulation

12



from the non-drought years increased household welfare and decreased poverty,

therefore reducing the number of deaths and people affected by droughts.

Many studies have highlighted how, in the absence of pre-disaster dedicated allocations,
disaster occurrences shift government spending away from capital expenditure toward
relief and rehabilitation, causing a distortion in national budgets (Benson & Clay, 2004;
Coronese et al., 2019; Gotham, 2016; Mechler et al., 2016). These diversions will in turn
increase the vulnerabilities of nations, making them highly susceptible to future disaster

losses.

Despite the positive effect from dedicated budget schemes, some studies have noted that
the budget data consists of a larger portion of personnel costs compared to costs for
procurement of services, capital goods and social transfers (Darwanto, 2012; Lazamanana
et al., 2015). This brings out the notion that even though funds are set aside for disaster
financing, their impact on reducing disaster losses will be limited based on these
appropriations. Another study noted variances between planned and actual expenditures
(Zarine et al., 2015). Where amounts spent were lower than the budgeted, indicating
empty commitments to disaster mitigation. Thereby, questioning the efficiency of these

allocations in reducing the total losses from disasters.

2.3.2 Effect of embedded budget allocations on disaster mitigation

Embedded budget allocations, like dedicated schemes, are funds set aside by
governments towards disaster mitigation. However, in this case, the allocations towards
disaster mitigation are less than 100%, but still contain elements of risk reduction
(Chakrabarti, 2013). These are wusually made through key sectors like health;
infrastructure and urban development and planning. Their identification and tracking are
much more complex than dedicated schemes (Kellett et al., 2014) as most are formulated

without a direct objective to reduce disaster risk yet their nature does.

A study in India, identified 85 schemes that fell under this category, amounting to 32.02%
of the total budget for the year 2011-12. These risk sensitive allocations, like dedicated
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schemes are important initiatives as they encourage prevention and mitigation efforts
that reduce vulnerability to disasters (Andersen, 2002). Allocations for urban planning,
enforced building codes and emergency contingency plans build resilience to
communities and so reduce the direct disaster losses more in the long than in the short
run. Pre-disaster financing through embedded allocations has been found to reduce the
disruption to life and economic activity that hazards cause (De la Fuente, 2010; Goes &

Skees, 2003; Miller & Keipi, 2005).

The proactivity nature of embedded allocations reduces future disaster damages as well
as reduce the risk to human life. In a study, enhancements and strengthening of the
Sabaneta Dam in the Dominican Republic reduced the risk of floods when Hurricane
George made landfall and there were no significant damages to the infrastructure and
potential downstream flooding was avoided (Miller & Keipi, 2005). This was financing
not directly attributed to disaster mitigation, yet the investment went a long way to
eliminate disaster risks. Darwanto (2012) identified this duality of purpose in embedded
allocations, citing their effectiveness in disaster mitigation due to the enhanced

integration in other projects.

However, this same issue of embedding may cause tracking of the effects of disaster
financing to be cumbersome (Chakrabarti, 2013; Ishikagi et al., 2015; Zarine et al., 2015).

Thus, positive benefits arising from such might not be easily identifiable, leading to the
question on whether benefits in disaster risk mitigation accrue from this mechanism.
Other studies have also highlighted that this method might be insufficient if the
regulatory environment is undeveloped and poorly enforced (Jackson, 2011). Therefore,
loss mitigation in terms of economic and human losses might be less effective given the

context in which the pre-disaster finance through embedded allocations is administered.

2.3.3 Effect of contingent credit lines on disaster mitigation

To complement budget allocations, countries can finance disasters through debt (D. J.

Clarke et al., 2017). Instead of acquiring an emergency disaster loan, in contingent credit

14



arrangements governments obtain the right to take out a pre-qualified post-disaster loan,
providing immediate liquidity after a disaster (D. Clarke & Mahul, 2011). It is an early
financing means as funds from other sources are being mobilized (World Bank, 2018) and
insulates countries from potentially higher post-disaster cost of borrowing. Governments
pay a fee for the option of a guaranteed loan at a pre-determined rate, usually lower than
market price interest rates (D. Clarke et al.,, 2016) and with longer payment periods
(O’Donnell, 2009). When the study was being conducted, only Malawi, Morocco and
Kenya had such financing in SSA under the Disaster Risk Management Development
Policy Loan with a Catastrophe Deferred Drawdown Option (CAT DDO) offered by the
World Bank (World Bank, 2020).

On their moderation effect on disaster occurrences, since contingent credit arrangements
are pre-cleared and disbursed quickly, they give an opportunity for governments to
significantly minimize the number of people affected, but not necessarily the related
deaths and losses on infrastructure (Lazamanana et al., 2015; Miller & Keipi, 2005). The
effect on disaster mitigation is pronounced in countries with low disaster risk as
contingent credit arrangements may be a cost-effective tool. However, the advantage of
contingent credit decreases and eventually reverses as the time horizon to the event

narrows (Zarine et al., 2015).

Although contingent credit has a lower cost of capital relative to other financing tools, it
can also worsen a country’s debt burden (Suarez & Linnerooth-Bayer, 2011). After a
disaster, when the loan instrument is being serviced, funds are diverted from other
disaster risk reduction expenditures, thereby increasing future possible disaster losses.
Most importantly, contingent credit lines do not transfer risk since the nation still bears
responsibility for reconstruction (Miller & Keipi, 2005). This also means that the
mechanism does not completely minimize the number of lives lost, and people affected

since it is disbursed after the disaster. It therefore only helps the nation to recover quickly
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from a disaster and promote long term disaster mitigation (Tanner et al., 2015), if and

only if, build-back-better initiatives are incorporated in the reconstruction (Twigg, 2015).

2.3.4 Effect of insurance and reinsurance on disaster mitigation

Beyond budgetary allocations, countries can also adopt mechanisms that do not reduce
risk but transfers it (UNISDR, 2011), including insurance and reinsurance schemes. These
are horizontal risk transfer mechanism which are cost effective for disaster mitigation
concerning intensive and residual risk (Lazamanana et al., 2015). When the potential loss
from risk transferred becomes too great, the state can transfer the risk to a second tier of

insurance, the global reinsurance industry (Hess & Syroka, 2005).

Under these mechanisms, governments can form insurance programs for their citizens
like the National Flood Insurance programme in the United States (Kousky, 2018) and
weather index insurance program in Mexico (Ritchie et al., 2016). The state can also take
out a policy from a regional pool, like the case for Vanuatu (Rasmussen, 2004) in the
Caribbean Catastrophe Risk Insurance Facility (CCRIF). The Turkish Catastrophic
Insurance Pool (TCIP) is also an illustration of a single country scheme, which can be an

option for SSA economies (Vidar & Medalla, 2015).

In SSA, insurance products have been adopted in Namibia, Ethiopia, Malawi and
Mozambique (Bhavani et al., 2008). Literature has documented index-based weather
insurance schemes in South Africa, Ethiopia and Malawi (Bhavani et al., 2008; Hess &
Syroka, 2005), of which some of them have demonstrated the feasibility of insuring
drought risk. Other studies have also documented different insurance products,
including the Index-Based Livestock Insurance (IBLI) in northern Kenya (Chantarat et al.,
2013) and southern Ethiopia (Takahashi et al., 2016). Burkina Faso, Senegal, Niger, the
Gambia, Mali and Mauretania are some of the states insured under the Africa Risk
Capacity (ARC) which is a regional institution scale providing index insurance against

droughts to African Union member states (ARC, 2020).
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On the moderating effect on disaster occurrences and mitigation returns from insurance,
Weingartner and others (2017) concluded that the mechanism does not prevent deaths
and the number of people affected yet suggest that they compensate for covered direct
economic losses thereby reducing long-term and indirect disaster impacts. In contrast,
the ARC (2018) maintains that due to the early payouts, lives and livelihoods are saved,
yet agree on the ineffectiveness in reducing economic losses. Using the example of
droughts, they argued that through parametric models, pay-outs can go out at the earliest
trigger of an event before even the devastating effects are even noticeable, thereby
minimizing the number of deaths and affected. This highlights that insurance
instruments might only be effective with creeping disasters and not sudden calamities

(Miles, 2017; Takahashi et al., 2016).

On the other hand, insurance schemes can help to promote risk sharing both over time
and among different stakeholders (Ritchie et al., 2016). They reduce opportunities for
moral hazard, as the event measure can be independently verified and cannot be
influenced by manipulation (Goes & Skees, 2003). In turn, this leads to resilience and
capacity building since negligence can lead to no pay-outs, which in turn leads to

improved disaster mitigation.

By providing the right to ex-post liquidity, it lessens the burden from disasters by
securing livelihoods and expediting the recovery process (Linnerooth-Bayer &
Hochrainer-Stigler, 2015). This enables governments to provide relief to the most
vulnerable and to invest in reconstruction and recovery, reduces long-term losses and the
significant development setbacks from disasters (Desai et al., 2015). Just like investments
in prevention, insurance can therefore improve the long-term economic resilience of a

nation.
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2.3.5 Effect of catastrophic bonds on disaster mitigation

Catastrophe bonds (CAT bonds) are an alternative to reinsurance. Usually structured as
floating rate bonds, CAT bonds allow governments to diversify their investments and
increase their access to financial liquidity after disaster shocks as the risks are absorbed
by financial markets through investors (O’Donnell, 2009, Vidar & Medalla, 2015). CAT
bonds are designed to solve the low insurability problem of disaster risks caused by

adverse selection, moral hazard, and basis risk (Porth et al., 2015).

Mexico offered a CAT bond in 2006 making it the first non-developed country to transfer
its public sector catastrophe risk to the international reinsurance and capital markets
(Suarez & Linnerooth-Bayer, 2011). In SSA, the ARC planned to issue a similar bond in
2016, an Extreme Climate Facility (XCF) as a multiyear funding mechanism to protect

African states against climate related risks (Vincent et al., 2018).

Studies suggest that CAT bonds, with subsidized premiums can reduce the resource
burden of governments with both the short and the long run benefits by providing fast
access to capital and avoiding budgetary diversions and additional loans (Porth et al.,
2015). This means that in the long run, lives lost, and the numbers of people affected can
be significantly reduced. CAT Bonds can also provide incentives for disaster planning
and mitigation thereby reducing disaster losses over the long run (Linnerooth-Bayer &
Hochrainer-Stigler, 2015). Studies cited that parametric CAT bonds also create positive
risk management incentives for the issuer, since payments are tied to a measurement

indicator and not to a loss amount (Miller & Keipi, 2005).

The main disadvantage of CAT bonds is that the disbursement of funds to governments
does not direct or influence how the funds are used, thus funds might be diverted from
response, recovery and reconstruction (O'Donnell, 2009). Just like most risk-financing
instruments, there is no assurance that the pay-outs will reach those most in need (Suarez

& Linnerooth-Bayer, 2011) thereby reducing their benefits towards disaster mitigation.
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In contrary, other CAT bond payouts can only be released to countries that have initially
submitted adaptation investment plans dictating the intended use thereby reducing

inefficiencies in disaster mitigation (ARC,2018).

Furthermore, the data used to determine whether a country receives a pay-out from the
bonds often comes from private sources, leaving the system vulnerable and open to
manipulation (Miller & Keipi, 2005). Studies have also shown that it can take a while to
determine whether the country is eligible or not thus do not provide timely support and
hence impedes minimization of losses. Other studies however dispute the same, citing
that there is transparency of the trigger events (Porth et al., 2015). Comparing the same
to indemnity payments, they argue that the disbursements are quick since they are linked

to an independently evaluated trigger.

24 Summary of the Literature/Critique of the Literature

It is almost evident from the review of literature that pre-disaster finance assists in
disaster mitigation through moderating the impact of disasters, however, research has
suggested that increased mitigation and preventive measures will only reduce future
damages up to a certain point (Linnerooth-Bayer & HochrainerStigler, 2015; Miller &
Keipi, 2005, 2005; F. Vorhies, 2012). Although some literature has managed to highlight
this phenomenon, some studies are still oblivious of the time frame on the effectiveness

of pre-disaster finance on disaster mitigation (Ishikagi et al., 2015; Twigg, 2015).

In the pursuit of risk reduction, most initiatives have been cited to fail in achieving desired
outcome, with minimum impact on capacity building and vulnerability reduction due to
the short-term orientation of the interventions (Bendimerad, 2003). Also, studies have
shown that less developed countries have higher incidences of deaths as well as economic
losses as a percentage of GDP despite their investment in disaster mitigation
(Bendimerad, 2003; Edmonds & Noy, 2018). This brings out issues of location and context

in pre-disaster financing which is not captured by most studies.
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Positively, studies have managed to capture and align certain types of pre-disaster
finance to certain natural hazards (Coronese et al., 2019; Lazamanana et al., 2015; Watson
et al., 2015). This assists in efficient resource allocation and most importantly in saving
lives and safeguarding communities. However, it has not been clear, and no consensus
have been reached on the required level of investment for such mechanisms in order to
achieve a certain level of mitigation. Partial exception is Chakrabarti (2013) who
highlighted that 1% of total country budget is the standard dedicated budget allocation

towards disaster mitigation, yet no related benefit was attached to this.

Another issue is on residual risk, where it is not cost effective to prevent or mitigate all
the risks despite the mix of instruments used in both pre-disaster and post-disaster
financing (Grislain-Letrémy, 2018). Most studies have captured this (Chantarat et al.,
2013; Vincent et al., 2018; Witt & Lill, 2017), but none has managed to address how
countries should maneuver when faced by such in order to reduce disaster losses.
Similarly, most literature has failed to express the linkages between the two and how they

complement one another.

On the other hand, in highlighting the effectiveness of pre-disaster financing on disaster
mitigation studies have minimally expressed the opportunity cost aspect. Instead of
paying for large losses, states can incrementally reduce future losses by proofing
infrastructure, improving early warning systems and critical facilities (Edmonds & Noy,
2018; Shyam, 2015; F. Vorhies, 2012). Using cost benefit analysis approaches and
numerating this would go a long way in advocating for pre-disaster finance as such can

save lives, protect development gains and preserve economic output.

2.5 Research Gaps

Insignificant research has been done on public investment towards disaster mitigation in
Eastern and Southern Africa. Most studies have been towards post disaster financing
(Cretney, 2016; Jackson, 2011; Labadie, 2008; Rey et al., 2017), donor financing for disaster
mitigation (Coughlan de Perez et al., 2015; Kellett & Caravani, 2013; Russell, 2018; Scott,
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2015), and private disaster mitigation financing (Chandra et al., 2016) . In line, Gordon
(2013) and Kellet and others (2014) cited a scarcity of research on national financing of

disaster mitigation, with specific emphasis on low-income and high-risk countries.

Although national financing has been cited as the most important in disaster mitigation
(De la Poterie & Baudoin, 2015; Pearson & Pelling, 2015), only a few studies have a focus
on SSA (Gordon, 2013). Furthermore, what is currently known about public investment
for disaster mitigation is mostly from self-assessment documentation. Most studies that
have been done in pre-disaster financing have been from Asia, Island states and coastal

countries maybe because of their propensity to disasters (Chakrabarti, 2013; Coronese et

al., 2019; Ishikagi et al., 2015; Lazamanana et al., 2015; Watson et al., 2015).

Table 2.1: Summary of research gaps

Author Title Findings Research Gap
Adeniyi et Review of finance and  Findings point at the shift Study only focused on
al. (2016) investment in disaster ~ towards financing disaster structural effects of disaster
resilience in the built resilience through corporate  and not the other important
environment social responsibility and issues of total deaths and
public private partnership people affected by disasters
with direct savings in
economic losses
Benson & Bangladesh: Disasters ~ Findings indicate that effects Research mainly focused on

Clay (2002)  and Public Finance

Lazamanana Public Investment
etal. (2015)  Planning and

Financing Strategy for

of disaster shocks
diminished due to
investment in embedded
budget allocations like food

safety net operations.

Study concluded that a risk
layering approach was to be

used in order to reap the

21

implications of disasters on the
public finance and economic
loss in Bangladesh and did not
investigate the effect on total
deaths and number of people

affected by the disasters.

Study focused on one country
and was a case study, therefore

not taking into account the



Disaster Risk
Reduction: Review of

Madagascar

benefits of pre disaster
public finance since other

mechanisms can be co-

benefits derived from panel
data analysis like

generalization.

effective with intensive risks

and others with extensive.

Benson & Measuring Mitigation: ~ Findings indicate that Although the study brought
Twigg Methodologies for numerous benefits flow to out the cost benefit approach of
(2004) assessing natural investors when they finance = viewing the benefit of
hazard risks and the measures of risk financing disaster mitigation, it
net benefits of identification, monitoring focused on project level
mitigation-A scoping  and evaluation including mitigation and not country
study safeguarding of project level.
assets.
2.6 Conceptual Framework

The interaction of variables in the study is depicted in the conceptual framework below.

Dependent Variables

Independent Variables

Disaster Occurrences (X) Disaster Losses (Y)
(Drought, Earthquake, » | (Movement of TD and TA
Epidemic, Extreme Measuring level of disaster
temperature, Flood, mitigation in relation to
Landslide, Storm & disaster occurrence)
Wildfire only) Pre-disaster Public Finance (Z)
o Total Deaths
(Financing Disaster Mitigation o Total People Affected
Measures)

e Dedicated Budget Allocations
¢ Embedded Budget Allocations
¢ Contingent Credit Lines

e Insurance and Reinsurance

e  Catastrophic Bonds

Figure 2.1: Conceptual framework for pre-disaster public finance and disaster
mitigation
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The study is interested in whether the relationship between the occurrence of disasters
(X) and the resulting disaster related losses (Y) is affected by the level and type of pre-

disaster public finance (Z).

2.7 Discussion of the Variables

There are two (2) study dependent variables namely total deaths and total affected (total
people affected by disasters) to measure the effects of disasters. These, and total economic
loss, which is not part of the study, represent the primary objectives of any disaster
mitigation intervention and therefore essential to keep them at the forefront of any
mitigation measures (Jamieson, 2016). Total economic losses were not included as part
of the study due to the scarcity of the data and its unreliability. Most studies in disaster
risk reduction and mitigation cite the unreliability of economic losses from disasters due
to lack of standards and guidelines for estimating the costs of disasters. Most importantly,
assessments are cited to be done by individuals on site often with limited or no prior

specialist training (Benson and Twigg, 2004).

The operationalization of variables as found in Table 2.2 below, highlights how the study
defined and measured variables, the sources as well as previous studies that have used
similar approaches. The pre-disaster public finance mechanisms, as moderating variables
(dedicated budget allocations, embedded budget allocations, contingent credit lines,
insurance and reinsurance and catastrophic bonds) are all expected to have an inverse
relationship with the relationship between disaster occurrences and disaster mitigation
measurement variables (total death and total affected). This is based on many studies that
highlighted that investing in disaster mitigation leads to reduced deaths and reduced
number of affected (Padli et al., 2018, 2019; Shyam, 2015).

23



Table 2.2: List and operationalization of variables used in the study

Variables Measures of Description and In-study definition Supporting Literature Source
Variables
Disaster Disaster The number of times droughts, (Darwanto, 2012; Dhar Centre for Research on the

Disaster Mitigation

Pre-Disaster Public

Finance

Occurrence (DO)

Total Deaths (TD)

Total Affected
(TA)

Dedicated
Schemes (DS)

earthquakes, epidemics, extreme
temperatures, floods, landslides and storm
occurred between 2005 and 2019

The number of people who lost their lives
and those reported missing, as a variable to
measure level of disaster mitigation

The number of people requiring immediate
assistance during a period of emergency,
used as a variable to measure level of

disaster mitigation

The total amount if 100 percent of the

allocations are earmarked for DRR either as
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Chakrabarti, 2012;
Jackson, 2011; Jose, 2012)

(Padli et al., 2018;
Petterson & Ray-
Bennett, 2018)

(Kellett & Caravani,
2013; Padli et al., 2019;
Twigg, 2015)

(Darwanto, 2012; Dhar
Chakrabarti, 2012; Jose,
2012) .

Epidemiology of Disasters
(EM-DAT)

Centre for Research on the
Epidemiology of Disasters
(EM-DAT)
Centre for Research on the
Epidemiology of Disasters
(EM-DAT)

Country Program Based

Budgets



Embedded
Schemes (ES)

Contingent Credit
Line (CCL)

Insurance and

Reinsurance (IR)

Catastrophic
Bonds (CB)

a budget line or a stand-alone fund to

measure pre-disaster public finance

The total amount not specifically earmarked
for DRR, but still contain elements of
vulnerability reduction and promotes a
cause of risk reduction to measure pre-
disaster public finance

The maximum possible amount available to
be drawn down based on the credit
agreement shown on a year-to-year
reducing balance basis to measure pre-
disaster public finance

The total amount paid in premiums based
on parametric measures, modelled losses or
indemnity cover to measure pre-disaster
public finance

The maximum possible amount available to
be paid out to a specific country when the

facility is triggered based on the contract

(Darwanto, 2012; Dhar
Chakrabarti, 2012;

Jackson, 2011; Jose, 2012)

(D. Clarke et al., 2016;
Miller & Keipi, 2005)

(Miller & Keipi, 2005;
Talbot & Barder, 2016)

(Lazamanana et al.,
2015; Miller & Keipi,
2005)

Collaborative Africa

Budget Reform Initiative

(CABRI)

Country Program Based

Budgets

Collaborative Africa

Budget Reform Initiative

(CABRI)
Country Budgets,

Financial Institutions
Publications and

ARTEMIS Database

Country Budgets,
Financial Institutions
Publications and
ARTEMIS Database
Country Budgets,
Financial Institutions
Publications and

ARTEMIS Database
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CHAPTER 3: RESEARCH METHODOLOGY

3.1 Introduction

The chapter covers the type of research philosophy, research design, populations and
sampling methods in the initial stages. It goes on to define the data collection methods
that were used, how data research quality was enhanced, the data analysis techniques

employed and lastly the ethical considerations in the research.

3.2 Research Philosophy

The study followed a positivism research philosophy. The reason behind this
classification is that data collected for the study was quantifiable, leading to statistical
analyses on the relationship between pre-disaster public finance and disaster mitigation.
Conclusions and recommendations are measurable. This resonates with most studies as

the researcher is completely objective and independent of the research (Saunders et al.,

2012).

3.3 The Research Design

The study followed a descriptive research design approach using panel data analysis.
This included multiple variables for analysis, to survey the effect of pre-disaster public
finance on the relationship between disaster occurrences and disaster mitigation. As used
by Padli and Habibullah (2008), a correlation study primarily seeks to describe
relationships among variables, without establishing causal relationships. The study
therefore used regression models in determining the relationship between the occurrence
of disasters and the resulting disaster related losses in moderation with the level and type

of pre-disaster finance.

3.4 Population and Sampling

The target population for the study were 27 Eastern and Southern African countries
(Appendix B). The reason why this region was considered is because studies have shown

that over the past decade, countries within the regions have been more susceptible to
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natural hazards more than the other regions (Relief Web, 2018) and have been suffering
vast losses due to the same. Through non-probability purposive sampling, a
homogeneous sample was selected to come up with 6 out of the 27 countries in the region.
Kenya, Uganda, South Sudan, South Africa, Zambia and Zimbabwe had registered
disasters and disaster losses over the study period and hence satisfied the selection

criteria.

The study started from the year 2005 to date because of the adoption of the Hyogo
Framework of Action (HFA) in 2005. The HFA was a blueprint policy adopted by over
168 countries towards disaster risk reduction and mitigation. One of its main goals was
to improve on the domestic-disaster financing efforts to substantially reduce disaster
losses (Olowwu, 2010). Hence the study covered a period of 15 years, from 2005 to 2019,
both years inclusive. Important to note, the study did not focus on the effects of the HFA,
rather the fact that most countries made commitments to invest in disaster mitigation at
that point in time, made it possible to track the financing as states had clear budget lines

for disaster financing.

3.5 Data Collection Methods

The study in its entirety utilized secondary data from various sources, namely Country
Program Based Budgets, Financial Institution Publications, Artemis database and EM-
DAT database. The data collection process included the following; searching and
collecting, checking, compiling, classifying, measuring, accounting and analyzing the
existing certified documentation. Review and analysis of Country Program Based
Budgets followed a Disaster Risk Sensitive Public Finance Review Protocol (Appendix
A). The method is a hybrid approach, adopted from three different studies with the
objective of tracking budget allocations for disaster management (Chakrabarti, 2013;
Dhar Chakrabarti, 2012; Miller & Keipi, 2005). It involved a systematic critical review of

allocations for disaster mitigation through identifying the elements that have potential
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for risk reduction and was applied evenly and objectively throughout the data collection

process.
3.6 Data Analysis

To determine the relationship between disaster occurrences, moderating variables pre-
disaster public finance and disaster mitigation, the study estimated two sets of panel

regressions following models as below;

InTDit= B0 + F1DOit + p2InDSit + p3InDS*DOit + PAINESit + B5InES*DOit + PeInCCLit
+ B7InCCL*DOit + 8InlRit + PIINIR*DOit + F10InCBit + pin11CB*DOIt + it

)

InTAit= 0+ 1DOit + p2InDSit + f3InDS*DOit + p4InESit + f5InES*DOit + p6InCCLit
+ p7InCCL*DOit + p8InIRit + pIInIR*DOit + p10InCBit + fln11CB*DOit + eit

2
Where i denotes country 1, 2, 3...n, t denotes the time period in years, it is the error term
and /n denote the natural logarithm of the variables used in the study. The measurement
of the effects of disasters as a proxy for disaster mitigation used the total number of
deaths (TD) and total number of people affected by disasters (TA) emanating from all
recorded natural hazards. For the moderators, (DS) is dedicated budget allocation
schemes; ES embedded budget allocation schemes, (CCL) is contingency credit line, (IR)
is insurance and reinsurance and (CB) is the catastrophe bond. The regressor is Disaster
Occurrence (DO), which is the number of times any natural disaster occurred in the
country of interest over the demarcated time period. Therefore, [nDS*DOit is the
logarithm of the interaction of disaster dedicated budget allocation schemes and disaster

occurrences, and the explanation is true for the other four moderating variables. All
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economic variables were expressed in the relative value of 2010 United States Dollars

(USD) amount using the Consumer Price Index (CPI)™.

As highlighted, panel regression techniques were employed to estimate the model. To
decide between fixed or random effects a Hausman Test was run where the null
hypothesis was that the preferred model is random effects and the alternative the fixed

effects.

3.7 Research Quality - validity, reliability and objectivity of the research

As appropriate for scientific research, diagnostic tests to ensure validity, reliability and
objectivity were carried out. These are tests for normality, stationarity, autocorrelation,
multicollinearity, heteroscedasticity as well as tests for serial correlation. To confirm that
the regressions are not spurious, tests for stationarity were performed using the

Augmented Dickey Fuller test.

Normality tests were conducted with the objective of determining whether the data set
followed a normal distribution which is a key to the use and interpretation of the
regression model. To test for normality the Jarque Bera tests was conducted for all

dependent and independent variables.

The test for autocorrelation was performed to establish whether residuals are correlated
across time, with assumptions requiring that residuals should not be correlated across
time. In order to test for correlation, the Durbin - Watson test was conducted. The
Durbin-Watson tests produces a test statistic that ranges from 0 to 4. Values close to 2
(the middle of the range) suggest less autocorrelation, and values closer to 0 or 4 indicate
greater positive or negative autocorrelation respectively. In addition to the test for
autocorrelation, a test for heteroscedasticity was also carried out. Assumptions stipulate

that residual of a model should have constant variance.

12010 Constant Dollar Value was calculated as FYDV x (CPI2010 /CPIi), where: FYDV is First year dollar
value, CPI12010 is Consumer price index for base year and CPli is Consumer price index for the year under
study.
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In order to safeguard against unreliable coefficients in the resultant model as a result of
high standard errors and confidence intervals, tests for multicollinearity were conducted.
In the study, multicollinearity was tested using Variance Inflation Factors (VIF). The
purpose of calculating VIF statistic is to determine the level of multicollinearity that can

be tolerated without presenting any interpretive problems in the regression analysis.

3.8 Ethical Considerations

The study used secondary data entirely, therefore reducing the interaction between the
study and ethical risk. Data used was validated, published and open for use given
appropriate citations. To address data confidentiality and access concerns, this research
made use of publicly available secondary data sets from certified online portals and
registered government publishers. No living organisms” subjects were required for this
study. The researcher acquired the necessary approvals from SU-IERC under the Code of
Ethics of Strathmore University (Appendix C) and satisfied the National Commission for

Science, Technology and Innovation (NACOSTI) requirements (Appendix D).
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CHAPTER 4: DATA ANALYSIS, FINDINGS AND INTERPRETATION

41 Introduction

This chapter precedes the conclusions and recommendations of the study highlighting

the research findings obtained from the data analysis.

4.2 Summary and Description of the Study Variables

An unbalanced panel: n =6, T = 9-15, N = 83, was used for this study. It comprised of two
(2) dependent variables Total Deaths (InTDit) and Total Affected (InTAit), one
independent variable Disaster Occurrence (DOif) and five (5) moderating variables
Dedicated Budget Allocation (InDSit), Embedded Budget Allocation (InESit),
Contingency Credit Line (InCCLit), Insurance and Reinsurance (InIRit) and Catastrophe
Bond (InCBit) (dropped due to collinearity). Table 4.1 below shows panel descriptive

statistics for the independent, moderating and dependent variables.

Table 4.1: Descriptive Statistics for the independent, moderating and dependent

variables

Statistic N Mean St. Dev Min Max
Disaster Occurrences (Doit) 83 24 1.9 0.0 9
Total Deaths (InTDit) 83 124.5 474.0 0.0 4,276
Total Affected (InTAit) 83 711,528.2  1,580,121.0 0.0 8,150,692

Dedicated Budget Allocation (InDSit)* 83  18,286,457.0 32,971,229.0 2,056 154,093,049
Embedded Budget Allocation (InESit)* 83 138,008,938.0 160,362,653.0 84,610 611,000,852
Contingency Credit Line (InCCLit)* 83  2,669,741.0 17,093,409.0 0.0 110,794,233
Insurance and Reinsurance (InIRit)* 83 237,631.4 857,850.4 0.0 3,549,052

*Amount in 2010 USD CPI
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The brief statistics above show an interesting trend, with the bulk of pre-disaster
public finance being channeled through embedded budget allocations, and the
least through insurance and reinsurance given the averages of 138 million and 238
thousand respectively. Contingency credit lines and insurance and reinsurance are
shown as the least favored form of financing for Eastern and Southern Africa,
possibly attributed to the complexity of the mechanism and also the types of
disasters that occur in the region (Kellett & Caravani, 2013; Padli et al., 2019; Twigg,
2015).

There is high variability of financing towards disaster mitigation across the region,
given the high standard deviation from the mean on all pre-disaster public finance
mechanisms. However, the case is not the same for disaster occurrence which the
statistics indicate that they occur almost evenly across the region with a standard
deviation from the mean of 1.9. The maximum number of disaster occurrences in a
year was 9, indicating a high frequency of disasters, with almost every month
witnessing a disaster. There is high variability in the number of deaths recorded
from disasters and on the number of people affected by disasters. Indicative of the
nature of disasters associated with the region, being creeping and complex

emergencies (Lukamba, 2010).

4.3 Results of Diagnostic Tests

4.3.1 Stationarity

To address stationarity in the data set, all the transformed variables were subjected
to a stationarity test using the Augmented Dickey Fuller Test. The null hypothesis
is that there is a unit root, whilst the alternative is that the data is stationary. Using
R, the first differences of the non-stationary variables were tested on the two

models, with a lag order of 2 and found to be stationary.
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Table 4.2: Test for Stationarity results using

Dickey-Fuller Statistic Lag Order P-value

Total Deaths (InTDit) -3.4133 2 0.0589
Total Affected (InTAit) -3.9654 2 0.01528
4.3.2 Normality

The Jarque Bera test for normality determines the skewness and kurtosis of a data
set on whether it matches a normal distribution. The measurement of the test is
always a positive number and if it is far from zero, it indicates that the sample data
does not have a normal distribution. The rule under the Jarque Bera test is that if
the P-value is greater than 0.05, then the dataset is from a normal distribution,

which was the case in this study.

Table 4.3: Test for Normality results

X-Squared DF P-value
1.0765 2 0.5838

44 Panel Model Estimation
4.4.1 Fixed effects vs. Random effects

To decide between fixed and random effects the Hausman test was used. It denotes
that, the null hypothesis is that the unique errors are not correlated with the
regressors. Thus, if the p-value is less than 0.05, fixed effects method is used and
vice versa. The tests retained a p-values less than 0.05 therefore leading to accept
the test’s null hypothesis indicating that the fixed effects model was to be adopted
for the study.
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Table 4.4: Hausman test results for fixed or random effects

Chi-square P-value
Total Deaths (InTDit) 5.9783 0.0000039657
Total Affected (InTAit) 8.08865 0.000000048199

4.4.2 Panel Regression
4.4.2.1 Panel Regression for Disaster Occurrence, Pre-Disaster Finance and Total

Deaths
The results discussed here are related to the regression model below:

InTDit= B0+ F1DOit + f2InDSit + p3lnDS*DOit + FAInESit + F5InES*DOit +
p6InCCLi + B7InCCL*DOit + p8lnIRit + PIInIR*DOit + it

Results as presented in Table 4.5 below, indicate that disaster occurrence has a
positive relationship with total number of people affected at 5% level of
significance (thus, when disasters occurrences increase, the number of people
affected also increase). This denotes the exclusive effect of DOit on InTDit only
when pre-disaster finance is equal to zero. The interaction shows an inverse
relationship between dedicated budget allocations and total deaths when there is
no disaster (DOit = 0) at 1% level of significance and an unexpected amplifying
effect to the causal relationship of DOit on InTDit when disasters occur, at 5% level
of significance. Also, the interaction shows a positive relationship between
embedded budget allocations and total deaths when there is no disaster (DOit = 0)
at 1% level of significance and an expected inverse correlation to the causal

relationship of DOit on InTDit when disasters occur, at 5% level of significance.

The results, with Standard Errors (SEs) in parentheses below estimated coefficients,

were as follows:
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Table 4.5: Panel Regression model results (Total Deaths, InTDit)

Using Robust SEs
Intercept (B0) -3.214**
(1.500)
Disaster Occurrence (DOit) 1.649**
(0.699)
Dedicated Budget Allocation (InDSit) -0.257%**
(0.076)
Interaction of Dedicated Budget Allocation and Disaster Occurrence 0.053**
(InDS*DOit) (0.024)
Embedded Budget Allocation (InESit) 0.486***
(0.099)
Interaction of Embedded Budget Allocation and Disaster Occurrence -0.103**
(InES*DOit) (0.042)
Contingency Credit Line (InCCLit) -0.124
(0.419)
Interaction of Contingency Credit Line and Disaster Occurrence 0.047
(InCCL*DQit) (0.122)
Insurance and Reinsurance (InIRit) 0.131
(0.209)
Interaction of Insurance and Reinsurance and Disaster Occurrence -0.032
(InIR*DOit) (0.068)
Goodness of Fit statistics:
R-squared 0.565
Adj R-squared 0.511
Chisq 10.530%**

P-value 0.000000000292

*p<0.1; **p<0.05; ***p<0.01
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This means that Dedicated Budget Allocations strengthen the positive relationship
between Disaster Occurrence and Total Deaths, hence an increase in the number of
deaths is noticed when the budget allocations are increased. At the same time,
Embedded Budget Allocations weaken the positive relationship between Disaster
Occurrence and Death, hence a reduction in the number of Deaths is noticed when

the budget allocations are increased.

The other coefficients and their interactions (Contingency Credit Line and
Insurance and Reinsurance) are not statistically significant and therefore not

interpreted for this study.

The R-squared of 0.565 from the regression analysis, indicates that Dedicated
Budget Allocation, Embedded Budget Allocation, Contingency Credit Line and
Insurance and Reinsurance account for 56.5% of the variance in Total Deaths when

natural disasters occur.

Results are to be explored further in the next chapter under discussions,

conclusions and recommendations. The resulting regression equation was;

InTDit = -7.265 + 5.178*DOit - 0.161*InDSit + 0.046*InDS*DOit + 0.851*InESit -
0.238* InES*DOit - 0.805*InCCLi + 0.254*InCCL*DOit +0.797*InIRit -
0.214*InIR*DOit + eit

4.4.2.2 Panel Regression for Disaster Occurrence, Pre-Disaster Finance and Total

Affected

The results, with Standard Errors (SEs) in parentheses, below estimated coefficients

are as follows:
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Table 4.6: Panel regression model results (Total Affected, InTAit)

Using Robust SEs
Intercept ($0) -7.265**
(3.573)
Disaster Occurrence (DO:it) 5.178***
(1.666)
Dedicated Budget Allocation (InDSit) -0.161
(0.180)
Interaction of Dedicated Budget Allocation and Disaster Occurrence 0.046
(InDS*DOit) (0.057)
Embedded Budget Allocation (InESit) 0.851***
0.467
Interaction of Embedded Budget Allocation and Disaster Occurrence -0.238**
(InES*DOit) (0.100)
Contingency Credit Line (InCCLit) -0.805
(0.999)
Interaction of Contingency Credit Line and Disaster Occurrence 0.254
(InCCL*DOit) (0.290)
Insurance and Reinsurance (InIRit) 0.797
(0.499)
Interaction of Insurance and Reinsurance and Disaster Occurrence -0.214
(InIR*DOit) (0.162)
Goodness of Fit statistics:
R-squared 0.577
Adj R-squared 0.525
Chisq 11.05

P-value 0.0000000001143

*p<0.1; **p<0.05; ***p<0.01
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The results discussed here are related to the regression model below:

mTAit= PO+ B1DOit + p2InDSit + p3lnDS*DOit + PAINESit + F5InES*DOIt +
p6InCCLi + B7InCCL*DOit + p8InIRit + FIInIR*DOit + eit

Results as presented in Table 4.6 above, indicate that disaster occurrence has a
positive relationship with total number of people affected at 1% level of
significance (thus, when disasters occurrences increase, the number of people
affected also increase). This denotes the exclusive effect of DOit on InTAit only
when pre-disaster finance is equal to zero. The interaction shows a positive
relationship between embedded budget allocations and total number of people
affected when there is no disaster (DOit = 0) at 1% level of significance and an
expected inverse correlation to the causal relationship of DOit on InTAit when

disasters occur, at 5% level of significance.

This means that Embedded Budget Allocations weaken the positive relationship
between Disaster Occurrence and Total Affected, hence a reduction in the number
of people affected is noticed when the budget allocations are increased. The other
coefficients and their corresponding interactions (Dedicated Budget Allocations,
Contingency Credit Line and Insurance and Reinsurance) are not statistically

significant and therefore not interpreted for this study.

The R-squared of 0.577 from the regression analysis, indicates that Dedicated
Budget Allocation, Embedded Budget Allocation, Contingency Credit Line and
Insurance and Reinsurance account for 57.7% of the variance in total people

affected when natural disasters occur.

Results to be explored further in the next chapter under discussions, conclusions

and recommendations. The resulting regression equation was;

InTAit = (-7.265) + 5.178DOit + (-0.161)*InDSit + 0.046*InDS*DOit +
0.851*InESit + (-0.238)*InES*DOit + (-0.805)*InCCLi + 0.254*
InCCL*DOit + 0.797*InIRit + (-0.214)*InIR*DO:it + eit
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4.3.3 Heteroscedasticity

The study tested for heteroscedasticity using the Breusch Pagan Test using the
titted values of the models where the null hypothesis is that the variance is
constant. A P-value less than a significance level of 0.05, calls the study to reject the
null hypothesis (the variance of the residuals is constant and confirms the presence
heteroscedasticity) and vice versa. The non-constant variance score tests for the two
models as indicated show a P-value greater than 0.05 therefore indicating the
absence of heteroscedasticity.

Table 4.7: Test for Heteroscedasticity results

Breusch-Pagan DF P-value
Total Deaths (InTDit) 10.787 14 0.7027
Total Affected (InTAit) 11.083 14 0.6795

4.3.4 Multicollinearity

Multicollinearity in a data set is when at least two predictor variables are correlated.
It becomes a problem when this association exceeds a certain degree, usually set at
a Variance Inflation Factor (VIF). The rule states that a VIF > 5 suggests collinearity.
Only one moderating variable was dropped (Catastrophe Bond, [nCBit), using the
“alias” package in R to locate and eliminate the source of the collinearity. Running

the test again after dropping the variable, the VIF of the remaining variables were

as below.

Table 4.8: Test for Multicollinearity results

(DOit) (InDS*DOif)  (InES*DOi)  (InCCL*DOif)  (InIR*DOif)
1.847202 1.271193 1.595607 7.260321 3.447664

The model has a high VIF of 7.3, this is at least partially attributable to the

moderating variable responsible for the high VIFs. Even after centering of
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variables. However other studies accept a VIF of 10 as the maximum level (Hair et

al., 1995).

4.3.5 Correlation Analysis

The study used the Durbin-Watson test for serial correlation in panel models with
a test statistic that ranges from 0 to 4. Values close to 2 suggest less autocorrelation,
and values closer to 0 or 4 indicate greater positive or negative autocorrelation
respectively. Therefore, the models show less autocorrelation given the results

below.

Table 4.9: Correlation Analysis Results

Regression Model Durbin-Watson Statistic P-value
Total Deaths (InTDit) 1.5315 0.01221
Total Affected (InTAit) 1.9166 0.3116
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CHAPTER 5: DISCUSSIONS, CONCLUSIONS AND RECOMMENDATIONS

5.1 Introduction

The final chapter highlights the discussion and conclusions of the study anchored
on the research findings obtained from the data analysis. Furthermore, it provides
both policy and practice implications of the study under the recommendations and
highlights limitations to the study as well as proposing areas of further research

based on the same.

5.2 Discussion

The purpose of the study was to determine whether the relationship between the
occurrence of disasters and the resulting disaster related losses (a) total deaths (TD)
and (b) total people affected (TA) is affected (moderated) by the level and type of
pre-disaster finance namely; (a) dedicated budget allocations, (b) embedded
budget allocations, (c) insurance and reinsurance, (d), contingent credit lines and
(e) catastrophic bonds (variable dropped due to multicollinearity). The dependent
variables were; making two different models, all researching on the effect of pre
disaster public finance mechanisms on disaster mitigation. Specific findings per

mechanism are discussed below.

5.2.1 Disaster Occurrence, Dedicated Budget Allocations and Disaster Mitigation

Regression results in table 4.5 show that dedicated budget allocation has a positive
correlation with the interaction between disaster occurrence and total deaths, with
no statistical significance. This indicates that when a country’s dedicated budget
allocation towards disaster mitigation increased, there is no noted change in the
relationship between total deaths recorded and disaster occurrence, although it has

the propensity to strengthen that positive relationship.
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Regression results in table 4.6 show that dedicated budget allocation has a positive
correlation with the relationship between disaster occurrence and total number of

people affected as recorded, yet without any statistical level of significance.

The above regression results are not congruent with most studies which suggested
that by financing disaster mitigation through dedicated budget allocations, lesser
people are affected, and lives are saved (Owens et al., 2003; Twigg, 2015). This also
fails to relate to both theories of development and public goods, which propose that
with increased investments in disaster related public goods, and disaster risk
sensitive development, there is increased adaptive capacity and therefore

improved disaster mitigation.

5.2.2 Disaster Occurrence, Embedded budget allocations and Disaster Mitigation

Regression results in table 4.5 show that embedded budget allocation has an inverse
relationship with the positive relationship between disaster occurrence and total
deaths at a 5% level of significance. This indicates that when an increase in the
occurrence of disasters, the increase in the embedded allocations can reduced the
negative impact of the same disaster which could have caused higher deaths if the

allocations where not there.

Also, as anticipated, regression results in table 4.6 above show that embedded
budget allocation has an inverse correlation with the relationship between disaster
occurrence and total people affected on a 5% level of significance. This indicates
that when a country’s embedded budget allocation towards disaster mitigation are
increased, it weakens the positive relationship between disaster occurrence and
disaster losses, hence leads to a reduction in the number of people affected by

disasters.

The results from the study are in line with most studies, which state that pre-

disaster financing through embedded allocations reduced the disruption to life and
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economic activity that disasters cause (De la Fuente, 2010; Goes & Skees, 2003;
Miller & Keipi, 2005). The studies cited that the proactive nature of embedded
allocations reduces future disaster damages as well as reduce the risk to human life
(Miller & Keipi, 2005). This also relates to both theories of development and public
goods, as increased investments in disaster related public goods, and disaster risk

sensitive development reduces disaster losses.

However other studies are not aligned to these findings, as they highlight that this
mechanism is not sufficient if the regulatory environment is underdeveloped and
poorly enforced (Jackson, 2011), therefore, loss mitigation in terms of economic and
human losses might be less effective given the context in which the pre-disaster
finance through embedded allocations is administered and also the severity and

frequency of the disasters.

5.2.3 Disaster Occurrence, Contingent Credit Lines and Disaster Mitigation

Regression results in table 4.5 show that contingent credit lines mechanism has an
unexpected positive correlation with the positive relationship between disaster
occurrence and total deaths, though without any statistical level of significance.
This indicates that when a country’s contingent credit lines for disaster mitigation
increased, there would be a noted increase in the total deaths recorded from a

natural disaster.

Regression results in table 4.6 show that contingent credit lines mechanism has an
unexpected positive correlation with the relationship between disaster occurrence
and total affected, though without any statistical level of significance. This indicates
that when a country’s contingent credit lines for disaster mitigation increased, there
would be a noted strengthening of the positive relationship between the two
variables, hence an increase in the total number of people affected by a natural

disaster.
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Previous studies noted that, since contingent credit is disbursed quickly there is
significant reduction in the number of people affected, which is contrary to these
findings (Lazamanana et al., 2015; Miller & Keipi, 2005). In line with the regression
results also are studies which concluded that the mechanism did not completely
minimize the number of lives lost and people affected but only assisted to recover
quickly from a disaster and promote long term disaster mitigation (Tanner et al.,
2015; Twigg, 2015) thus if a longer period would have been studied, perhaps the

benefits of contingent credit lines would have been noticeable.

5.2.4 Disaster Occurrence, Insurance and Reinsurance and Disaster Mitigation

Regression results in table 4.5 show that insurance and reinsurance mechanisms
have an inverse correlation with the positive relationship between disaster

occurrence and total deaths, though without any statistical level of significance.

Regression results in table 4.6 show that insurance and reinsurance mechanisms
have an expected negative correlation with the relationship between disaster

occurrence and total deaths, though without any statistical level of significance.

Contrary to the findings Weingértner and others (2017) concluded that the
mechanism does not prevent deaths but only compensated for covered direct losses
thereby reducing long-term and indirect disaster impacts. In contrast, the ARC
(2018) maintains that due to the early pay-outs, lives and livelihoods are saved as
evidenced in the study. In turn, other studies argued that through parametric
models, pay-outs can go out at the earliest trigger thereby minimizing the number
of deaths (as evidenced by study though not significant) and the number of people
affected (in contrary to study) highlighting that insurance instruments might be
effective with creeping disasters but not sudden hazards (Miles, 2017; Takahashi et
al., 2016).
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5.3 Conclusions

It is evident from the study that embedded budget allocation has an inverse
moderating effect on disaster losses due to disaster occurrence, hence the best
disaster mitigation pre-disaster financing mechanism, as it reduced overtime the
total deaths and total number of people affected by disasters. On the other hand,
dedicated budget allocations and contingent credit lines showed lesser capacity in

reducing the negative effects of natural disasters.

Furthermore, although insurance and reinsurance financing were only available in
one country (Kenya) significant disaster mitigation capacities were noticeable
given the weakening effect on the positive relationship between disaster occurrence
and total deaths. The study also validates the point that, the financing of disasters
through insurance and other proactive mechanisms is indeed a new phenomenon.
Recent initiatives however have been made by the ARC, DRFI, ADRF on the

African continent to assist in this case.

The research therefore concludes that embedded budget allocations as a pre-
disaster public financing mechanism is highly effective in minimizing the effect of

disaster occurrences on total deaths and number of people affected.

54 Recommendations

5.4.1 Policy Implications

With the increase in the severity and frequency of hazards faced by the region, the
tirst policy recommendation is to concretize disaster mitigation financing as a
development policy priority, accompanied by an increase in budget allocations to
these principal programmes. Countries should also endeavor to strengthen and

institutionalize these policies in order to get much from such investment.
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Aligned to other studies (Martinez-Diaz et al., 2019), disaster risk finance
instruments, including embedded schemes and insurance and reinsurance
validated to mitigate disaster effects should be used in combination with other
instruments following a “risk-layering” policy. Only Kenya was found to have this
approach, however there is need to adopt other mechanisms including CAT bonds.
Although the study did not observe the existence of CAT bonds in the six countries
in Eastern and Southern Africa, it is evident from studies (Dickson, 2018) that state
that the mechanism will go a long way in mitigating climate related disasters. In
the study focusing on the pricing of CAT Bonds in Kenya, Kungu (2018) concluded
that through their adoption, government will be in a better position to respond to

such shocks, and therefor reduce the related losses.

5.4.2 Practice Implications

Even countries with vigorous disaster risk management policies can still be highly
exposed to shocks caused by major natural disasters. This emanates from the failed
role of governments in coordinating their response and administrative challenges
that often inhibit them to be proactive and operate in more efficient ways (ARC,

2015).

Practice recommendations include prioritizing the identifying and documentation
of country needs and priorities as fundamental to disaster risk financing. This will
lead to the designing and implementing of disaster risk financing policies,
instruments and strategies aligned to the specific country (GFDRR, 2019). The
recommendation comes in view of the noted increase in disaster risk financing

without the corresponding decrease in disaster related losses.

5.5 Areas for further research

The study did not focus on the sources of funds allocated for disaster mitigation
despite being distributed through the national treasury. It was noted through

literature that although allocations were increasing internationally, most were
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through official development assistance. Further research should be done to
highlight the level of domestic against foreign mobilized funding as this indicates
on the resilience and self-sufficiency of the institutions. Future study should also
seek to divide between long and short-term implications of pre disaster public
financing and measure the value for money of each mechanism against the other to

quantify this study’s findings.

5.6 Limitations of the study

Out of 27 countries in East and Southern Africa, the study only focused on 6
countries for a maximum 15 year period, therefore it was limited by a small dataset
which was also unbalanced due to missing observations, mainly on country
budgets which were not available for public consumption. It was not possible to do
economic loss analysis, being a major indicator on disaster mitigation, due to
missing data and unreliability of the same, therefore there is need for future studies
to collect more economic loss data or proxies thereof, to study their effect on the

relationship between disaster occurrences and disaster losses.

47



List of References

Alexander, D. E. (2016). The game changes: “Disaster Prevention and
Management” after a quarter of a century. Disaster Prevention and
Management: An International Journal, 25(1), 2-10.
https:/ /doi.org/10.1108/ DPM-11-2015-0262

Andersen, T. J. (2002). Innovative financial instruments for natural disaster risk
management. Citeseer.

Auzzir, Z. A., Haigh, R. P., & Amaratunga, D. (2014). Public-private partnerships
(PPP) in disaster management in developing countries: a conceptual
framework. Procedia Economics and Finance, 18, 807-814.

Baran, P. A., & Hobsbawm, E. J. (1961). The stages of economic growth. Kyklos, 14(2),
234-242.

Bendimerad, F. (2003). Disaster risk reduction and sustainable development. World
Bank Seminar on The Role of Local Governments in Reducing the Risk of
Disasters, Held in Istanbul, Turkey, 28, 57-75.

Benson, C., & Clay, E. (2004). Understanding the economic and financial impacts of
natural disasters. The World Bank.

Bhavani, R., Vordzorgbe, S., Owor, M., & Bousquet, F. (2008). Status of disaster risk
reduction in the sub-Saharan Africa region. The World Bank.

Chakrabarti, D. (2013). Tracking Public Investment for Disaster Reduction and
Recovery.

Chandra, A., Moen, S., & Sellers, C. (2016). What Role Does the Private Sector Have
in Supporting Disaster Recovery, and What Challenges Does It Face in
Doing So? RAND Corporation.

Chantarat, S., Mude, A. G., Barrett, C. B., & Carter, M. R. (2013). Designing index-
based livestock insurance for managing asset risk in northern Kenya. Journal
of Risk and Insurance, 80(1), 205-237.

Chantry, G., & Norton, J. (2018). Social and economic inequality limits disaster

prevention amongst the most vulnerable in Vietnam. Disaster Prevention and

48



Management: An International Journal, 28(1), 50-59.
https:/ /doi.org/10.1108 / DPM-07-20180213

Chu-hua, K. (2017). Handbook of Disaster Risk Reduction & Management: Climate
Change And Natural Disasters. World Scientific Publishing Company.

Clarke, D (May 2016) Disaster risk finance as a tool for development: A Summary
of Findings from the Disaster Risk Finance Impact Analytics Project. The
Disaster Risk Financing and Insurance Program (DRFIP)

Clarke, D. J.,, Mahul, O., Poulter, R., & Teh, T.-L. (2017). Evaluating sovereign
disaster risk finance strategies: a framework. The Geneva Papers on Risk and
Insurance-Issues and Practice, 42(4), 565-584.

Clarke, D., & Mahul, O. (2011). Disaster risk financing and contingent credit: a
dynamic analysis. The World Bank.

Clarke, D., Mahul, O., Poulter, R., & Teh, T. L. (2016). Evaluating sovereign disaster
risk finance strategies: a framework. The World Bank.

Contreras, R. (1999). Competing theories of economic development. Transnatl L. &
Contemp. Probs., 9, 93.

Coronese, M., Lamperti, F., Keller, K., Chiaromonte, F., & Roventini, A. (2019).
Evidence for sharp increase in the economic damages of extreme natural
disasters. Proceedings of the National Academy of Sciences, 116(43), 21450~
21455. https:/ /doi.org/10.1073 / pnas.1907826116

Coughlan de Perez, E., van den Hurk, B., Van Aalst, M. K., Jongman, B., Klose, T.,
& Suarez, P. (2015). Forecast-based financing: an approach for catalyzing
humanitarian action based on extreme weather and climate forecasts.
Natural Hazards and Earth System Sciences, 15(4), 895-904.

Cowen, T. (1985). Public goods definitions and their institutional context: a critique
of public goods theory. Review of Social Economy, 43(1), 53-63.

Cretney, R. M. (2016). Local responses to disaster: The value of community led post
disaster response action in a resilience framework. Disaster Prevention and
Management: An International Journal, 25(1), 27-40.

49



https:/ /doi.org/10.1108/ DPM-02-2015-0043
Darwanto, H. (2012). Preliminary examination of existing methodologies for

allocating and tracking national government budget for disaster risk
reduction (DRR) in Indonesia. Study Commissioned by UNISDR in
Collaboration with ADPC under the IAP Project—Regional Stocktaking and
Mapping of Disaster Risk Reduction Interventions for Asia and the Pacific.

De la Poterie, A. T., & Baudoin, M.-A. (2015). From Yokohama to Sendai:
Approaches to participation in international disaster risk reduction
frameworks. International Journal of Disaster Risk Science, 6(2), 128-1309.

Desai, B., Maskrey, A., Peduzzi, P., De Bono, A., & Herold, C. (2015). Making
development sustainable: the future of disaster risk management, global
assessment report on disaster risk reduction.

Dhar Chakrabarti, P. G. (2012). Understanding existing methodologies for
allocating and tracking DRR resources in India. Study Commissioned by
UNISDR in Collaboration with ADPC. Bangkok, Thailand.Alexander, D. E.
(2016). The game changes: “Disaster Prevention and Management” after a
quarter of a century. Disaster Prevention and Management: An International
Journal, 25(1), 2-10. https:/ /doi.org/10.1108 / DPM-11-2015-0262

Dickson, E. (2018). Appraisal Program Information Document (PID)-Disaster Risk
Management Development Policy Credit with a Catastrophe Deferred
Drawdown Option (Cat DDO)-P161562. The World Bank.

Disaster Risk Financing and Insurance (DRFI) Program. (n.d.). [Text/HTML]. World
Bank. Retrieved July 9, 2020, from
https:/ /www.worldbank.org/en/programs/disaster-risk-financing-

andinsurance-program

Edmonds, C., & Noy, L. (2018). The economics of disaster risks and impacts in the
Pacific. Disaster Prevention and Management: An International Journal,
27(5), 478-494. https:/ / doi.org/10.1108/ DPM-02-2018-0057

EM-DAT: The Emergency Events Database - Université catholique de Louvain
(UCLouvain) - CRED, D. Guha-Sapir - www.emdat.be, Brussels, Belgium;

50



Etinay, N., Egbu, C., & Murray, V. (2018). Building Urban Resilience for Disaster Risk
Management and Disaster Risk Reduction. Procedia Engineering, 212, 575-
582.

Fischer, S. (2001). Reducing Vulnerabilities: The Role of the Contingent Credit Line.
Inter American Development Bank (Washington, DC, April 25).

Goes, A., & Skees, ]J. R. (2003). Financing natural disaster risk using charity
contributions and ex ante index insurance.

Goldin, K. D. (1977). Equal access vs. selective access: A critique of public goods
theory. Public Choice, 53-71.

Gordon, M. (2013). Exploring existing methodologies for allocating and tracking
disaster risk reduction in national public investment. Background Paper
Prepared for the Global Assessment Report on Disaster Risk Reduction.
UNISDR.

Grislain-Letrémy, C. (2018). Natural Disasters: Exposure and Underinsurance.
Annals of Economics and Statistics, 129, 53-83. JSTOR.

Hair, J. F. Jr.,, Anderson, R. E., Tatham, R. L. & Black, W. C. (1995). Multivariate Data
Analysis (3rd ed). New York: Macmillan.

Hanger, S., Linnerooth-Bayer, J., Surminski, S., Nenciu-Posner, C., Lorant, A.,
Ionescu, R., & Patt, A. (2018). Insurance, public assistance, and household
flood risk reduction: A comparative study of Austria, England, and Romania.
Risk Analysis, 38(4), 680- 693.

Hess, U., & Syroka, J. (2005). Weather-based insurance in Southern Africa: The case
of Malawi. The World Bank.

Hesselman, M., & Lane, L. (2017). Disasters and non-state actors - human rights-
based approaches. Disaster Prevention and Management: An International
Journal, 26(5), 526-539. https:/ /doi.org/10.1108/ DPM-07-2017-0174

Hilsenrath, P. E. (1993). Stages of growth revisited. Development Southern Africa,
10(1), 101-110.

51



Holloway, A. (2003). Disaster risk reduction in southern Africa: hot rhetoric —cold
reality. African Security Studies, 12(1), 29-38.

Hugo, W., & Lorenzo, P. (2020, July 10). Across Africa, disaster risk finance is putting
a resilient future within reach. World Bank Blogs.
https:/ /blogs.worldbank.org/nasikiliza/ across-africa-disaster-risk-finance-
isputting-a-resilient-future-within-reach

Initiative, D. (2017). Assessment of Kenya’s preparedness to disasters caused by
natural hazards: Floods, drought and disease outbreak. Development
Initiatives Nairobi (Kenya).

Ishikagi, K., Moriniere, L., Fatouma, A., Soilihi, S., Kadafi, S., Egan, C., Mochizuki,
J., Hochrainer-Stigler, S., Mechler, R., & Williges, K. (2015). Public
investment planning and financing strategy for disaster risk reduction:
review of Union des Comores.

Jackson, D. (2011). Effective Financial Mechanisms at the national and local level for
Disaster Risk Reduction. United Nations Capital Development Fund.

Jamieson, T. (2016). Disastrous measures: conceptualizing and measuring disaster
risk reduction. International Journal of Disaster Risk Reduction, 19, 399-412.

Jose, S. R. G. (2012). Methodologies for allocating and tracking national government
budget for disaster risk reduction.

Kapucu, N., & Liou, K. T. (2014). Disaster and development: Examining global issues
and cases. Springer.

Kellett, J., & Caravani, A. (2013). Financing Disaster Risk Reduction: A 20 year story
of international aid. ODI, Http:/ /Www. Odi. Org. Uk/Publications/7452-
ClimateFinance-Disaster-Risk-Reduction.

Kellett, J., Caravani, A., & Pichon, F. (2014). Financing disaster risk reduction:
Towards a coherent and comprehensive approach.

Kelman, I. (2015). Climate change and the Sendai framework for disaster risk

reduction. International Journal of Disaster Risk Science, 6(2), 117-127.

52



Kita, S. M. (2017). “Government Doesn’t Have the Muscle”: State, NGOs, Local
Politics, and Disaster Risk Governance in Malawi. Risk, Hazards & Crisis in
Public Policy, 8(3), 244-267.

Kousky, C. (2018). Financing flood losses: A discussion of the National Flood
Insurance Program. Risk Management and Insurance Review, 21(1), 11-32.

Labadie, J. R. (2008). Auditing of post-disaster recovery and reconstruction activities.
Disaster Prevention and Management: An International Journal, 17(5), 575~
586.

Lavell, A.,, & Maskrey, A. (2014). The future of disaster risk management.
Environmental Hazards, 13(4), 267-280.

Lazamanana, A. P., Ishikagi, K., Moriniere, L., Egan, C., Mochizuki, J., Hochrainer-
Stigler, S., Mechler, R., & Williges, K. (2015). Public investment planning and
financing strategy for disaster risk reduction: review of Madagascar.

Linnerooth-Bayer, J., & Hochrainer-Stigler, S. (2015). Financial instruments for
disaster risk management and climate change adaptation. Climatic Change,
133(1), 85-100.

Ludin, S. M., & Arbon, P. A. (2017). Improving community disaster resilience
through scorecard self-testing. Disaster Prevention and Management: An
International Journal, 26(1), 13-27. https://doi.org/10.1108 / DPM-08-2016-
0177

Makaudze, E. M. (2018). Malawi’s Experience with Weather Index Insurance as
Agricultural Risk Mitigation Strategy Against Extreme Drought Events.
Extreme Weather, 125.

Manyena, B. (2016). After Sendai: is Africa bouncing back or bouncing forward from
disasters? International Journal of Disaster Risk Science, 7(1), 41-53.

Martinez-Diaz, L., Sidner, L., & McClamrock, J. (2019). The future of disaster risk
pooling for developing countries: where do we go from here? Working

Paper, World Resources Institute, Washington, DC, USA.

53



Mechler, R., Mochizuki, J., & Hochrainer-Stigler, S. (2016). Disaster risk
management and fiscal policy: narratives, tools, and evidence associated
with assessing fiscal risk and building resilience. The World Bank.

Miles, S.-A. (2017). Finance, Insurance, and Facilitation of Recovery: Should the
Role and Responsibility Assigned to Government Be to Assert Control Over
Long-Term Planning? In Urban Planning for Disaster Recovery (pp. 77-93).
Elsevier.

Miller, S., & Keipi, K. (2005). Strategies and financial instruments for disaster risk
management in Latin America and the Caribbean. Inter-American
Development Bank.

Morck R, Yeung B, Yu W. 2013. R-squared and the economy. NBER Working Paper.
19017

Nakasu, T., Ono, Y., & Pothisiri, W. (2017). Forensic investigation of the 2011 Great
East Japan Earthquake and Tsunami disaster: A case study of Rikuzentakata.
Disaster Prevention and Management: An International Journal, 26(3), 298-
313. https:/ /doi.org/10.1108/ DPM-10-2016-0213

O’Donnell, 1. (2009). Practice review on innovations in finance for disaster risk
management. A Contribution to The.

Olowu, D. (2010). The Hyogo Framework for Action and its implications for
disaster management and reduction in Africa. JAMBA: Journal of Disaster
Risk Studies, 3(1), 303-320.

Oseno, B., & Wakhungu, ] W (2017) Pre-disaster risk financing instruments as a
strategic financing option for disaster risk reduction in the Kenyan national
disaster platform. International Journal of Economics, Commerce and
Management. Vol. V, Issue 9. ISSN 2348 0386

Osuteye, E., Johnson, C., & Brown, D. (2017). The data gap: An analysis of data
availability on disaster losses in sub-Saharan African cities. International

Journal of Disaster Risk Reduction, 26, 24-33.

54



Owens, T., Hoddinott, J., & Kinsey, B. (2003). Ex-ante actions and ex-post public
responses to drought shocks: Evidence and simulations from Zimbabwe.
World Development, 31(7), 1239-1255.

Padli, J.,, & Habibullah, M. S. (2008). Natural disaster death and socio-economic
factors in selected Asian countries: A panel data analysis.

Padli, J., Habibullah, M. S., & Baharom, A. H. (2010). Economic impact of natural
disasters’ fatalities. International Journal of Social Economics.

Padli, J., Habibullah, M. S., & Baharom, A. H. (2018). The impact of human
development on natural disaster fatalities and damage: Panel data evidence.
Economic Research-Ekonomska Istrazivanja, 31(1), 1557-1573.

Padli, J., Habibullah, M. S., Hamid, B. A., & Musa, H. (2019). Mitigating Fatalities and
Damages Due to Natural Disasters: Do Human Development and Corruption
Matters? 53, 2.
Pal, I., & Shaw, R. (2018). Disaster Risk Governance in India and Cross Cutting Issues.

Springer.

Pauw, W. P. (2015). Not a panacea: private-sector engagement in adaptation and
adaptation finance in developing countries. Climate Policy, 15(5), 583-603.

Pearson, L., & Pelling, M. (2015). The UN Sendai framework for disaster risk
reduction 2015-2030: Negotiation process and prospects for science and
practice. Journal of Extreme Events, 2(01), 1571001.

Peters, K., Bahadur, A., Tanner, T., & Langston, L. (2016). ‘Resilience “across the
post-2015 frameworks: towards coherence?

Petterson, M., & Ray-Bennett, N. (2018). Avoidable Deaths: A Systems Failure
Approach to Disaster Risk Management. Disaster Prevention and
Management: An International Journal, 27(2), 271-274.
https:/ /doi.org/10.1108 / DPM-04-2018-301

Porth, L., Sun, L., Turvey, C. G., & Jarrow, R. A. (2015). Designing catastrophic bonds
for catastrophic risks in agriculture. Agricultural Finance Review.

Reid, K. (November 25, 2019) https://www.worldvision.org/disaster-relief-

newsstories/2010-haiti-earthquake-facts

55



Rey, T., Le De, L., Leone, F., & Gilbert, D. (2017). An integrative approach to
understand vulnerability and resilience post-disaster: The 2015 cyclone Pam
in urban Vanuatu as case study. Disaster Prevention and Management: An
International Journal, 26(3), 259-275. https://doi.org/10.1108/DPM-07-
2016-0137

Ritchie, E. R., de Janvry, A., & Sadoulet, E. (2016). Weather index insurance and
shock coping: Evidence from Mexico’s CADENA program. World Bank
Policy Research Working Paper, 7715.

Rostow, W. W., & Rostow, W. W. (1990). The stages of economic growth: A
noncommunist manifesto. Cambridge university press.

Roy, A.S. (2018). Understanding Disaster Risk for Advancing Resilient Development:
Knowledge Note.
Russell, J. (2018). Humanitarian Economics: War, Disaster, and the Global Aid

Market. Parameters, 48(1), 130-132.

Saunders, M., Lewis, P.,, & Thornhill, A. (2012). Research Methods for Business
Students, 6th edn, sn. SI.

Scott, R. (2015). Financing in Crisis? Making humanitarian finance fit for the future.
OECD Publishing.

Shyam, K. C. (2015). Cost benefit studies on disaster risk reduction in developing
countries.

Suarez, P., & Linnerooth-Bayer, J. (2011). Insurance-related instruments for disaster
risk reduction (2011 Global Assessment Report on Disaster Risk Reduction).

Takahashi, K., Ikegami, M., Sheahan, M., & Barrett, C. B. (2016). Experimental
evidence on the drivers of index-based livestock insurance demand in
Southern Ethiopia. World Development, 78, 324-340.

Talbot, T., & Barder, O. (2016). Payouts for Perils: Why Disaster Aid is Broken, and
How Catastrophe Insurance can Help to Fix It. CGD Policy Paper, 87.

56



Tanner, T., Surminski, S., Wilkinson, E., Reid, R., Rentschler, J., & Rajput, S. (2015).
The triple dividend of resilience: realising development goals through the
multiple benefits of disaster risk management.

Titheridge, H., Twigg, J., Christie, N., Griffin, L., & Chan, N. (2016). Private needs,
public responses: vulnerable people’s flood-disrupted mobility. Disaster
Prevention and

Management: An International Journal, 25(2), 244-260.
https:/ /doi.org/10.1108/ DPM-11-2015-0254
Twigg, J. (2015). Disaster risk reduction. Overseas Development Institute,

Humanitarian Policy Group.
Ulbrich, H. H. (2013). Public Finance in Theory and Practice Second edition.
Routledge.

UNDRR (2019), Global Assessment Report on Disaster Risk Reduction, Geneva,
Switzerland, United Nations Office for Disaster Risk Reduction (UNDRR)
UNDRR (2020). Zambia: Risk-sensitive Budget Review

Van Niekerk, D. (2015). Disaster risk governance in Africa: A retrospective
assessment of progress against the Hyogo Framework for Action (2000-
2012). Disaster Prevention and Management, 24(3), 397-416.

Van Niekerk, D., Raju, E., & Coetzee, C. (2016). Disaster resilience and complex
adaptive systems theory: Finding common grounds for risk reduction.
Disaster Prevention and Management: An International Journal, 25(2), 196-
211. https:/ /doi.org/10.1108/ DPM-07-2015-0153

Vaughan-Lee, H., Moriniere, L. C., Bremaud, I., & Turnbull, M. (2018). Understanding
and measuring scalability in disaster risk reduction. Disaster Prevention and

Management: An International Journal, 27(4), 407-420.
https:/ /doi.org/10.1108 / DPM-04-2018-0099
Verbeek, M. (2008). A guide to Modern Econometrics (3rd ed.). John Wiley & Sons.

Vidar, C. G., & Medalla, E. M. (2015). Deepening Regional Cooperation for Disaster
Recovery and Reconstruction: A Proposal for Proactive Approach to Risk

Financing. PIDS Discussion Paper Series.

57



Vincent, K., Besson, S., Cull, T., & Menzel, C. (2018). Sovereign insurance to
incentivize the shift from disaster response to adaptation to climate change-
African Risk Capacity’s Extreme Climate Facility. Climate and Development,
10(5), 385-388.

Vordzorgbe, S. D. (2006). Making the case for disaster risk reduction in Africa.
Nairobi: United Nations International Strategy for Disaster Reduction
Secretariat.

Vorhies, F. (2012). The economics of investing in disaster risk reduction. Geneva,
Switzerland: UN International Strategy for Disaster Reduction.
Https:/ /Www. Preventionweb. Net/Posthfa/Documents/Drr economics
working paper final. Pdf.

Watson, C., Caravani, A., Mitchell, T., Kellett, J., & Peters, K. (2015). Finance for
reducing disaster risk: 10 things to know. London: Overseas Development
Institute, Climate & Environment Programme, Https://Www. Odi.
Org/Sites/Odi. Org.

Uk/Files/Odi-Assets/Publications-Opinion-Files /9480. Pdf.
Weingértner, L., Simonet, C., & Caravani, A. (2017). Disaster risk insurance and the

triple dividend of resilience. Working Paper 515, Overseas Development
Institute.

Wisner, B. (2003). Sustainable suffering? Reflections on development and disaster
vulnerability in the post-Johannesburg world. Regional Development
Dialogue, 24(1; SEAS SPR), 135-148.

Witt, E., & Lill, I. (2017). Financing Mechanisms for Disaster Risk Reduction in the
Built Environment. 9th Nordic Conference on Construction Economics and
Organization 13-14 June, 2017 at Chalmers University of Technology,
Goteborg, SWEDEN, 13, 514.

Wojciech, W., Blangiewicz, M., & Charemza, M. (1990). Cointegration in Small

Samples: Empirical Percentiles, Drifting Moments and Customized Testing.

58



World Bank, & United Nations (Eds.). (2010). Natural hazards, unnatural disasters:
the economics of effective prevention. World Bank.

Zarine, W. D., Ishikagi, K., Moriniere, L., Egan, C., Mochizuki, J., Hochrainer-
Stigler, S., Mechler, R., & Williges, K. (2015). Public investment planning and
financing strategy for disaster risk reduction: review of Seychelles.

Zhang, C.-M., & Qian, Z.-W. (2018). Minority community willingness to pay for
earthquake insurance. Disaster Prevention and Management: An
International Journal, 27(5), 556-572. https://doi.org/10.1108/DPM-04-
2018-0129

(2018). stargazer: Well-Formatted Regression and Summary Statistics Tables. R
package version 5.2.2. https:/ /CRAN.R-project.org/ package=stargazer

59



Appendices
Appendix A: Criteria for tracking Dedicated and Embedded Schemes Budget

Allocations

Step 1: Select Countries in Eastern and Southern Africa according to the United Nations Subregions of Africa.

Step 2: Purposely sample the countries from the set with disaster loss data (deaths, affected and economic
losses) over the study period

Step 3: Data Collection
a. Collect full annual national budgets, insurance, contingency credit lines and catastrophic data for the
selected countries from Ministries of Finance and Economic Planning websites and Government Printers
Financial Institutions Publications and Artemis Database
b. Collect disaster impact data from Centre for Research on the Epidemiology of Disasters - CRED

Step 4: Define what should be assessed
c¢. Coverage: Only National Data will be considered
d. Budget or Expenditure: Planned Expenditure will be considered
e. Current or Capital: Both current and Capital Planned Expenditure will be considered
f. Targeted Hazards: A multi-natural hazard approach will be considered

Step 5: Classify Budget line items and other finance mechanisms
a. Mark as “Dedicated” if eligibility criteria of DS-1 below is met
b. Mark as “Embedded” if eligibility criteria of ES-1 to ES-5 below is met
c. Do not mark if the objective does not meet any eligibility criteria

Criteria for tagging Pre-Disaster Public Financing for Disaster Mitigation

# Category Description Fund, Budget line, Amount allocated (per
Ministry or Program fiscal year)

a) Dedicated Schemes: Allocations that are 100% dedicated to disaster mitigation.
These will be taken from Approved Budget expenditure figures for the current year.

DS-1 Funds and schemes that have the objective of
understanding risk, minimizing exposure and reducing
vulnerability in their entirety.

b) Embedded Schemes: Allocations that are less than 100% dedicated to disaster mitigation but are
related to disaster risk management and contribute directly and indirectly to reduce vulnerabilities
and enhance capacities and thereby contribute to the reduction of the risks of disasters.

These will be taken from Approved Budget expenditure figures for the current year.
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ES-2 Schemes that seek to provide education and skill
and enhance information and awareness to promote a culture
of resilience among communities;

ES-4 Schemes that are directly targeted to reduce social and economic vulnerabilities;

c¢) Contingent Credit Lines

d) Insurance and Reinsurance

e) Catastrophic Bonds




Appendix B: Countries in East and Southern Africa

Angola Botswana Burundi Comoros Djibouti

Eritrea Eswatini Ethiopia Kenya Lesotho

Madagascar Malawi Mauritius Mozambique  Namibia

Reunion Rwanda Seychelles Somali Land  Somalia

South Africa SouthSudan Sudan Uganda United Republic of Tanzania
Zambia Zimbabwe

Source: Centre for Research on the Epidemiology of Disasters (EM-DAT)
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