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ABSTRACT
Flood experience and household livelihood disruption remain a global challenge. This is most
severe in developing countries which still records very high cases of flood disasters. The study
examined the relationship between flood experience and household livelihood outcomes in
selected communities within the seven districts forming the Greater Accra Metropolitan Area
(GAMA). Flood experience in the study was measured based on households' frequency of floods
experienced occasionally, yearly, and seasonally. Household livelihood outcome was measured by
a composite index score as livelihood disrupted. Bivariate and multivariate analyses were used to
examine the relationship between flood experience and household livelihood outcomes. The 2017
Cities and Climate Change survey is the main data source of the study. The study used a sub-
sample of 823 households that experience floods in the study area. A majority (78%) of the
households were found to be experiencing flooding yearly and seasonally which indicates that
floods experience among the study population was prevalent. Results from the analysis indicate
that; flood experience, employment status, district of residence, the community of location, and
household level of adaptation were statistically significant predictors variables on household
livelihood disruption. However, educational attainment, wealth group, age, sex, marital status,
household size, tenancy agreement, and the community level adaption outcome were not
significant predictors of household livelihood disruption. The study, therefore, concludes that the
entire study area is vulnerable to the occurrence of floods and recommends that interventions

should be made by the individual, community, and government levels in mitigating flood disasters.

Keywords: Floods. Livelihood. Disruption. Adaptation. Vulnerability. Mitigation
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CHAPTER ONE
INTRODUCTION

1.1 Background of the study

Globally, the relationship between flood experience and its impact on livelihood cannot be
undermined. The world has recounted many disasters induced by both climatic and non-climatic
factors including floods. Floods affect 2.5 billion people with nearly half a million casualties
(Guha-Sapir & Ph, The numbers and trends, 2015), and about US$700 billion worth of property

was destroyed in 2012 (Foresight, 2013).

Floods are sudden or catastrophic events that bring greater damage, such as; displacement of
people, loss of lives, and property. Floods accounted for 40 percent of over 1000 disasters recorded
between 2004 and 2008 (Costello et al. 2009). The United Nations Human Settlements Programme
(UN-HABITAT, 2011), observed that floods account for nearly 84 percent of all disaster-

associated casualties including deaths, injuries, and other damages (Doocy et al., 2013).

In recent times, the impacts of floods have had more negative effects on the social, economic, and
cultural lives of people (Munich, 2002; Barrett et al., 2006; UN-HSBITAT, 2011). Barrett et al.
(2006) noted that the prevalence and severity of flood disasters disrupted livelihoods particularly

the poor with an estimated 240 million lives disrupted between 2000 and 2005.

In most urban areas of developing or least developed countries, poor residents are seen as the most
vulnerable due to their low resilience capacity (UNDP, 2009). The rapid growth of population,
coupled with fast urban sprawling, poor planning, lack of resources, and poverty, worsen the risk
of urban areas to flood disasters (Songsore et al., 2009). In unplanned urban areas, buildings are

built in an unorganised manner that acts as a blockage for the easy flow of water and can induce



flooding due to an excessive accumulation of storm waters when it exceeds its banks (Ouma &

Tateishi, 2014).

Though persons residing in the same community may be exposed to the risks of flood disasters,
the impact of floods on their livelihoods may differ due to the variation in their livelihood strategies
(Koks et al., 2015) and the activities that households adopt to mitigate floods (Garbero & Muttarak,
2013). Similarly, the unequal livelihood disruption varies because of the activities that households
adopt to mitigate floods (Garbero & Muttarak, 2013). This study seeks to assess the impacts of
flood experience on household livelihood and the adaption strategies that could be implemented

to remedy the intermittent situation.

1.2 Statement of the problem

Floods are a major problem in most developing countries. Sub-Saharan Africa, between 1997-
2008 recorded over 166 urban disasters in 28 cities (Songsore et al., 2011). From 1900 to 2006,
20,000 fatalities with nearly 40 million injuries of flood disasters were recorded in African cities
and nearly t four billion ($4.0 billion) dollars worth of damages were estimated (Mulungeta et al.,
2007). Floods are among some of the recurrent events in Africa and contribute immensely to the
loss of life and property (Songsore et al., 2011). A study conducted by Amoako et al. (2015) in
Ghana, observed that most of the flood disasters in the country affected mostly the poor and the
vulnerable in society. In Ghana, the reoccurrence of flood events most especially in the cities
requires urgent attention in finding a permanent solution to these floods’ events. This, therefore,
calls for the involvement of many stakeholders and non-governmental organizations to remedy the
effect of flood experiences on household livelihood disruption among people living in flood-prone

communities (Mulungeta et al., 2007). The attention to address this menace could be both policy



and research. In Ghana, however, policy regulations regarding urban planning are latent and
scholarly works on flood impacts are patchy and scanty. In this view, Rain et al. (2011), in their
recent study, suggested that the local authorities must prioritize and identify the casual elements
of these flood events and their impacts on the socio-economic and demographic characteristics of
humans.

Meanwhile, the severity and impact of floods vary between population subgroups. This could be
a result of the degree of vulnerability and the capacity to cope with such disasters. Therefore, to
understand floods' impact and adopt mitigation strategies, it is important to recognize the unequal
impacts of floods on various social groups (Abeka, 2014).

Undoubtedly, floods had a serious effect on the living standards of people in the country,
particularly in the urban context where housing infrastructure is poor and congested.
According to Tschakert et al (2010), Ghana is placed high among African countries that are most
exposed and vulnerable to risks associated with environmental hazards. The occurrence of floods
in Ghana is more intense in the coastal belt and northern savannah.

Historically, since the 1930s, concerns have been heightened about urban flooding especially in
Accra the capital of Ghana (Karley, 2009) with major flood disasters recorded in 1973, 1986, 1995,
2001, 2002, 2010, 2011, and 2015 (Asumadu-Sarkodie, Owusu & Rufangura, 2015). A report on
natural disasters and hazards in Ghana rated flood as the second after epidemics that have led to
the loss of lives. Between the period 1968-2015, about 415 people out of 3.86 million people have
lost their lives to flood. On 3rd June 2015, an explosion at a fuel station in Accra accompanied by
floods became the worst climate disaster to have hit the country in the most recent time. The flood

led to a loss of about 152 lives and properties running into millions of dollars (Asumadu-Sarkodie



et al., 2015). Other cost of the flood impacts particularly social cost which statistical aggregation
cannot be made is even worse.

Between 1955 and 1997 property worth over US$30 million was destroyed, 100 lives lost and
10,000 people were rendered permanently homeless (Gyau-Boakye, 1997). In the year 2009, the
National Disaster Management Organisation of Ghana (NADMO) estimated the cost of managing
flood damage has increased from US$ 2 million to US$ 4million per major flood event over the
last decade. According to Karley (2009), the total value of assets at risk from flooding in Accra
now exceeds US$ 6 million per year. This saw an increase from US$500,000 recorded in 2007 by
the Ghana National Disaster Management Organisation (NADMO, 2009). In 2008, it was
estimated that flooding in July and August caused more than US$1 million worth of damage in the
city. This shows an approximately 100 percent increase in the cost of damage from flooding per
year. Aside from these monetary costs of urban flooding, adverse impacts such as homelessness,
the spread of diseases, and emotional trauma continue in communities for months and sometimes
years (Karley, 2009).

Physical and economic costs of flooding such as inability to go to work increase the loss in
productive hours, labour income losses, destruction and loss of services and businesses, damage
and destruction of crops, and farmlands which ends up affecting the livelihoods of people. Though
floods affect a cross-section of the income bracket, the poor are the most affected by the
occurrences, partly because the majority of the urban poor reside in flood-prone areas such as
floodplains, and this can be explained by their inability to afford decent housing in areas that are
not flood-prone. Therefore, when flood events occur the majority of the affected lose their source
of livelihood because they are not able to withstand the shock due to their low resilience level

(Hallegatte & Erman, 2018). This circumstance worsens the living conditions of the affected and



subjects them to engage in activities that increase their susceptibility to other forms of risks such
as armed robbery, prostitution, drug dealing, etc.

Flowing from above, it is clear that the experience of flood disasters in the country especially in
urban Accra is not a new phenomenon. However, efforts to address and manage urban floods in
Ghana are inadequate. Government resources in the form of reliefs to affected persons often
arrived too late when the harm has already been caused. Aside from the social, physical, and
economic impact of the flood phenomenon, it has a cascading effect on the development of the
country. This is because funds meant for other developmental projects are often used to assist flood
victims to regain their livelihood. One major challenge of research in this area in Ghana, however,
is the failure to assess flood impact at the household level who are the direct victims of such events.
Meanwhile, an understanding of the impacts of flood experience on household livelihood
disruption can be a panacea flood risk. It could also provide knowledge of population vulnerability
to flooding risk. It even serves as a drawing board for designing appropriate mitigation and flood
vulnerability mapping. This study sought to fill this gap by exploring the impacts of flood
experience on household livelihood disruption in 14 selected communities in the Greater Accra
Metropolitan Area (GAMA). These communities were selected as part of a larger research project
conducted by the Regional Institute for Population Studies which data is the main source of the
current study. The communities were selected based on three criteria. First, the community is an
urban community and forms part of the GAMA area. Second, a coastal community hence prone to
flood. And third, has experienced frequent floods.

Obtaining household characteristics for these communities, the current study examined the
relationship between the severity of the flood experience in GAMA and its associated effect on

population livelihood.



1.3 Rationale of the study

Flood events have been one of the detrimental issues to the Ghanaian society. Flood events have
caused the loss of many lives and a huge worth of property. Flood disasters among many disasters
the country often experiences are human-induced that can be reduced if not prevented entirely.
Though there are guidelines published by the United Nations (UN) on reducing flood losses,
domestic institutions such as the National Disaster Management Organization (NADMO) which
is mandated to mitigate disasters (especially human-induced) must also come out with policies and

strategies that fit the Ghanaian context in addressing flood disasters.

The recent consequences of climatic conditions impact on flood experience coupled with human-
related causes among countries with high adaptive capacity remain vulnerable (Confalonieri et al.
2007). The heterogeneity of urban poor neighbourhoods, coupled with the density of the
population, makes it relevant to examine the relationship of flood experience on household
livelihood. To help contextualize the challenge of floods to lives, there is, therefore, the need for
a study that would analyse and explore the impacts of flood experiences on the livelihood of
respondents in the Greater Accra Metropolitan Area (GAMA). Therefore, the results of the study
will be useful in providing information to the relevant stakeholders in flood risk management. The
study will also serve as reference material for academics, researchers, and practitioners of disaster

management.



1.4 Research questions

i.  What is the prevalence and severity of flood experience among households in selected

communities within the Greater Accra Metropolitan Area (GAMA)?

ii. Is there a relationship between flood experience and household livelihood disruption in

GAMA?

iii.  What are the impacts of flood experience on livelihood disruption among the study

population controlling for other factors?

1.5 Hypotheses of the study

I.  Households who experience floods seasonally are more likely to have their livelihood

disrupted compared to households who experience floods occasionally

ii.  Households who were adapting at the household level are less likely to have their
livelihood disrupted compared to households who were not adapting at the household level

iii.  Respondents with below Junior High School level of educational attainment are more
likely to have their livelihood disrupted compared to respondents with Senior High School
or above educational level attainment

iv.  Households in the poor wealth group are more likely to have their livelihood disrupted

compared to households in the rich wealth group

1.6 Research objectives

The main objective of the study is to assess the impact of flood experience on livelihood disruption
in selected communities within the seven districts of the Greater Accra Metropolitan Area

(GAMA). The study is, however, guided by the following specific objectives:



i.  Todescribe the prevalence and severity of household flood experience in the Greater Accra
Metropolitan Area (GAMA)
ii.  To assess the possible relationship between flood experience and livelihood disruption and
other related factors
iii.  To examine the possible net influence of flood experience on livelihoods disruption in

selected communities within the GAMA

1.7 Definition of terms

1.7.1 Livelihood

Chambers and Conway (1992), defined livelihood as a system that comprises the capabilities and
assets that are necessary for a means of living. The choice of the activities that are undertaken at
the household level is referred to as the household livelihood strategy. A livelihood strategy
includes not only activities that are generated for income but also involves the social and cultural

choices of individuals (Ellis, 2000).

1.7.2 Flood

Flood refers to the temporary condition of the surface of a lake, river, or sea, in which the water
level and/or discharge exceed a certain value, water thereby escaping from its normal confines
(Mumuni, 2013). This, however, necessarily does not result in flooding (Munich-Re, 1997, cited

in Mumuni, 2013).

1.7.3 Hazard

The United States Federal Emergency Management Agency (FEMA), defines a hazard as ‘‘events

or physical conditions that have the potential to cause fatalities, injuries, property damage,

8



infrastructural damage, agricultural loss, damage to the environment, interruption of business, or

other types of harm or loss’’ (Coppola, 2007: 24, FEMA, 1997, p.2).

1.7.4 Disaster

According to the United Nations International Strategy for Disaster Reduction (2004), a disaster
is defined as ‘‘a serious disruption of the functioning of a society causing widespread human,
material, economic or environmental losses which exceed the ability of the affected

community or society to cope using its resources’’ (UN/ISDR, 2004, p.9).

1.7.5 Vulnerability

The International Federation of Red Cross (2017), defines vulnerability as the diminished capacity
of an individual or a group to anticipate, cope with, resist and recover from the impact of a natural
or a man-made hazard. The concept of vulnerability is mostly associated with poverty (IPRC,
2017). In this study, vulnerability is defined as the potential for loss (human, physical, economic,

natural, or social) due to flood events.

1.7.6 Adaptation

Adaptation refers to any variation that can increase a person’s fitness in a specific environment;
more simply it is the successful interaction of a population with its environment (Meyers and Bull,

2002, cited in Garcia de Leaniz et al. 2007).

1.8 Organization of the study

This study is structured into five (5) chapters. Chapter one presents the background to the study,

the statement of the problem, justification of the study, research questions, objectives of the study,



definition of terms, and organization of the study. Chapter two presents a review of relevant
literature to the study structured under different themes and study hypotheses. Chapter three entails
the profile of the study area, study population, methodological intersections and data/information
flow, data source, sample size and research design, measurement of the study variables, and
methods of data analyses. Chapter four presents the findings and discussions of the study results.
This chapter includes the prevalence of flood experiences, the severity of floods pattern livelihood
disruption as a result of flood experiences, and calculated background characteristics of the
households studied. This chapter also included the chi-square test of association between each of
the independent variables and the dependent variable. Moreover, the chapter included discussions
of the findings of the study based on the multivariate analysis. Finally, chapter five (5) presents

the summary, conclusions, and recommendations arising from the study.
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CHAPTER TWO
LITERATURE REVIEW

2.0 Introduction

This chapter reviews the relevant literature to the study and structured in the following thematic
areas; the concept of livelihood, types of livelihood assets, flood disasters, causes of flood
disasters, natural causes of flooding, human causes of flooding, extend of flood disasters, flood
risk areas in GAMA, influence of flood experience on livelihood disruption, the role of
government in flood impact on livelihood, the Sustainable Livelihood Framework and conceptual
framework. The Sustainable Livelihood Framework is the theoretical underpinning that drives this

study.

2.1 Concept of livelihood

The concept of livelihood has become an important tool for development practices and policies in
the world today. Livelihood can be described as assets and activities required for a means of living
(Chambers and Conway, 1992). According to FAO (2007), livelihood comprises the capabilities,
assets, and activities required for a means of living. Chambers and Conway (1992) argued that
livelihood is sustainable when it can cope with, and recover from, stress and shocks (like drought
and flood) and enhance its capabilities and assets while not undermining the natural resource base.
Sustainable livelihood approaches have been adopted by several development agencies, of which
the British Department for International Development (DFID) is not an exception. In its
framework, DFID includes five (5) assets to measure the concepts of livelihood outcomes — social,

natural, physical, financial, and environmental assets.

11



2.1.1 Types of livelihood assets

First and foremost, social assets refer to status in society as well as access to extended family and
other social networks. It also includes relationships of trust and reciprocity that facilitate
cooperation, reduces transaction costs, and can provide the basis for informal social safety nets
amongst poor people. Households with strong social ties can get assistance in the form of aid to
enhance their livelihoods should they be exposed to flood disasters. In furtherance, households
without strong social ties would not have the aid when challenged with flood disasters. Social
assets are, therefore, vital in determining the capacity of households in responding to shocks due
to flood disasters. Secondly, natural assets comprise natural resource stocks such as land and water
resources which people can access and use to build their livelihoods. These types of resources are
gifted by nature and only require the knowledge of man in extracting them. Thirdly, physical assets
include shelter, tools, and equipment which may also be community-owned — for instance, road
infrastructure. Furthermore, the financial assets include income and also access to credit
investment. They may include available stock which can be held in several forms — for example,
cash, deposits, livestock, jewellery, etc. They may also include regular inflows of cash including
pensions and remittances. Finally, social assets refer to the living and non-living components
comprising the biophysical environment that is used in production and that deliver ecosystem
services to the benefit of current and future generations.

It must be noted that individual assets could be disrupted due to different environmental or other
factors that may have an impact on the individuals' livelihood and among some of these
environmental issues are disasters and of these disasters include flood which is one of the main

causes that have an impact on the individual’s livelihood outcome.
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Flood is an unexpected natural phenomenon that can disrupt any of the five assets in the DFID
framework. When flooding occurs, the social asset gets threatened. In most cases, one has to worry
about the state of the family in terms of safety and psychological state of mind. Concerning the
natural and physical assets, these assets often bear the brunt of floods. In low-lying areas,
liveability may be adversely affected since people may not be able to move easily since the roads
or pathways may become unmotorable. Water resources, especially if they serve domestic
purposes, may also become polluted making it difficult for the water needs of people to be
adequately met. Similarly, the natural assets will also undergo massive changes during flooding
since the structures that sustain the human ecosystem may be displaced.

As an external shock event, flooding certainly has a significant impact on the livelihood outcomes
of individuals along the broad spectrum of the five assets. The severity of the flood will determine
the degree and strength of the association between the flood and livelihood outcomes. Generally,
however, livelihood outcomes across the five assets will have a negative association with floods —
that is, when flooding occurs, the state of livelihood outcomes declines or is negatively affected.
In most cases, the natural, physical, and financial assets are the worst hit in times of flooding. The
evidence to support this claim is not far-fetched. One only needs to watch local news when there
is flooding. The rather strong association between flood and livelihood outcomes of individuals
across the five asset areas explains the creation, and continuing existence or relevance, of a
specialized agency to alleviate the plight of flood victims: National Disaster Management

Organization (NADMO).

2.2 Flood disasters

Floods occur when there is an overflow of water that submerges dried land not covered by

vegetation (Thilagaraj, 2016). Floods are by far the most hazardous, disastrous, frequent, and
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widespread disaster throughout the world (Kundzewicz et al., 2014), causing extensive damages
to lives and property especially in developing countries where there are still bottlenecks in
achieving sustainable resilience (Pachauri et al., 2018). According to Kithiia (2011), flood
disasters have caused serious threats to city dwellers especially among coastal communities in

Africa, where populations continue to rise with limited land space.

Urban areas due to the rapid growth of the population are usually seen as vulnerable areas to flood
disasters (Bull-Kamanga et al. 2003). Action Aid (2006), stated that the destruction suffered as a
result of flood disasters is usually a result of the activities and actions of human beings. In
furtherance, Bull-Kamanga et al. (2003), contended that the wvulnerability of the affected
populations to floods is not only a natural phenomenon but the inactivity of the social, political,

and economic system that governs it.

Bulkeley et al (2009) stated that the classification of floods as urban and rural is a challenge
because definitions are not clear on the distinction between urban and rural areas and the
similarities in the type of floods that occur over the two geographical spaces. Bulkeley et al (2009)
noted that floods that occur within the urban areas should be distinguished from the floods that
occur in rural areas due to the extent of damages incurred and the extent of the geographical area
covered. The reason has been that urban floods occur in smaller geographical areas and such
disasters record the higher intensity of damage, whereas rural floods occur over considerably large
areas with little damage to property and life. Bulkeley et al (2009) could not provide full reasons
behind the distinction between the urban and rural floods. Jha et al (2012), contribute to the
discourse by stating that the level of infrastructure in rural areas exposed and damaged by floods
is low compared to the floods which occur in urban areas. Reiterating, Siegel et al (2008)

categorize urban flooding into four forms. The first is referred to as a localized flood or flash flood.
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This form of flood occurs more frequently and, in most cases, covers very small and deplorable
areas such as slums with poor drainage, limited drains, and blocked channels with all forms of
waste. This flood closely relates to the floods that occur on the surface of the land. The second
form of flood occurs in areas along small streams in urban areas, which rise quickly after heavy
rains, flowing through small channels. Although authorities have designed a well-developed
channel system, changes in the structure of urban areas, including the increasing number of
settlements along streams coupled with increased rainfall intensity may result in an overflow of
the channels or streams when its drainage capacity is exceeded. The third form of a flood is caused
by dam spillage and major rivers, which provide water to urban communities, due to poor
engineering works, dam water spillage and deposition of sediments in the dam may lead to an
increase in the rise in the water volume of the dam or river causing an overflow due to excess water
beyond the dam holding capacity. Further, coastal floods may also occur because of sea-level rise
and overflow of inland water over immediate plains or low-lying lands (Takagi et al. 2016).
According to the Institute of Local Government Studies (ILGS) and Intentional Infliction of
Emotional Distress (IIED) (2012), floods that are more frequent in Accra include flash floods and
river floods occurring when there is an overflow of dams and other sources of water bodies. Coastal

floods also occur along with low-lying coastal communities in Accra (Appeaning, 2011).

2.3 Causes of Flood Disasters

Flooding is generally regarded as an environmental hazard. It is quite a natural process and is
simply the reaction of a natural or man-made system to the presence of essence water at a particular
period. There are several reasons for the causes of flooding in most urban areas. The reasons can
either be grouped into human or naturally induced conditions. The human-induced factors,

however, play a significant role in urban flooding compared to natural causes (Zhang et al. 2018).
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2.3.1 Natural causes of flooding

Natural causes of flooding include rising global temperatures which in turn speeds the melting of
glaciers and ice caps and cause early ice thaw on rivers and lakes (Hansen et al., 2016). This further
increases the volume of water and causes the rivers or lakes to overflow their banks and hence,
cause flooding (NRDC, 2015). Another natural cause of the flooding is associated with areas
located near the coast. Coastal areas are more vulnerable to flood disasters because of their
nearness to the sea. The earthquakes that occur beneath the ocean can lead to a rise in the seawater
level which would further increase the volume of the sea and therefore, force the sea to overflow

its banks, leading to flooding of coastal areas.

Moreover, the entire terrain of the Greater Accra region is a low-lying area. Flooding is more
rampant in low-lying areas. The slow-flowing of the river bodies in these areas triggers floods
whenever there is an increase in the water volume of the flowing body of water (Oppong, 2011).
Rivers flow from steep heights through gentle slopes thereby, making it difficult for the water to
infiltrate at steep slopes. This implies that the water is easily able to flow down to rivers and
streams. According to Sharif et al. (2012), gentle slopes or flatlands allow easy infiltration of water
into the soil and increase lag times. However, since the entire city of Accra appears to be a low-
lying area, whenever, it rains the water flows easily through the steep lands and empties excess
water at these low-lying areas which eventually gets flooded especially in areas that have a very

poor drainage system to provide a channel for the free flow of the excess water collected.

2.3.2 Human causes of flooding

Oppong (2011) stated that human causes of flooding are the direct actions and inactions of humans.

There is therefore a direct/indirect human influence of some sort. The human causes of flooding
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include; the rapid increase in rural-urban migration, building in flood-prone zones, residing in low-

lying terrains, lack of maintenance of the constructed drains, and apathy towards public facilities.

Concerning urbanization, the number of people migrating from rural to urban areas tends to be
growing daily. A rise in urbanization increases the construction of buildings and structures for
shelter and other activities. However, poor migrants who migrate into cities in search of jobs are
usually not in the financial capacity to be able to acquire the available housing for residence. These
poor migrants are, therefore, forced to migrate and settle in slums and areas cheaper to afford.
Most of the areas occupied by these poor urban settlers are areas vulnerable to floods. Additionally,

some of these urban migrants tend to build very weak housing structures exposing them to floods.

Building in flood-prone zones or wetlands is another factor that exposes residents to the risk of
floods. According to Kusi-Appiah (2016), housing structures that are built in flood plains,
wetlands, and even across natural watercourses are exposed to the risk of flood disasters.
Reiterating, NADMO (2014) added that the unauthorized buildings sited right on watercourses
further distort the drainage network system and obstruct the free flow of water which eventually

leads to floods.

In furtherance, the lack of maintenance culture of constructed drains in the various municipal
assemblies increases the risk of floods. Most of the existing constructed drains lack the
maintenance culture and barely serve their purpose of construction (Kusi-Appiah, 2016).
According to Kusi-Appiah (2016), the periodic maintenance and desilting of pre-existing drains
can be greatly improved by the regular inspection and cleaning of channels, pipes, and channels.
The regular maintenance culture of drains helps in reducing the risk of flood disasters among

populations.

17



Additionally, the apathy level towards public facilities among some Ghanaians is but another
factor that hinders the maintenance culture of public facilities. Many Ghanaian citizens do not
consider themselves accountable for the maintenance of these facilities. Therefore, these public
goods are used carelessly without regard for maintenance. Again, stealing and destruction of
movable public goods are common. Public goods that are left unprotected are sometimes stolen
and citizens do not feel obliged for the safety of public goods. There is, therefore, a need for a
change of apathy towards public facilities. Considering that, it is difficult to change the behaviour
of human beings towards maintenance culture, it is, therefore, important that the government
together with other state institutions to increase public awareness on the relevance of protecting
state property. An important tool towards achieving this aim is the education of communities
regarding the necessity of developing a good maintenance culture. When more communities are
enlightened and educated on the necessity to enhance maintenance culture, it would help provide
knowledge on the need to desilt drains and maintain a maintenance culture system to reduce their

level of risk to disasters such as floods.

Last but not least, the impact of waste management practices and the incidence of flooding most
especially in urban areas are interconnected. About 2.58 million tons of raw plastics are imported
into Ghana annually, of which 73 percent effectively end up as waste, while only 19 percent is re-
used (Bonsu. 2020). Sadly, less than 0.1 percent of the waste is recycled, meaning all the plastic
waste generated ends up in the environment. The associated challenges in poor plastic waste
management are increased risk of flooding which may result in disasters, an outbreak of diseases
such as cholera, and other risk continuum related acts which is worrisome and a great threat to

Ghana’s human resource and retards development at large.
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2.4 Flood experience in Ghana

Every year, floods affect more than 200 million people with a higher record than the records shown
by other climate-related disasters (UNISDR, 2011). Floods have become the most frequently
occurring and devastating disaster in Africa, causing loss of lives, property damage, and promoting
the spread of diseases such as malaria, dengue fever, and cholera (Baffoe-Bonnie et al., 2006).
Owusu and Agbozo (2019), highlighted that floods in Africa killed almost 20,000 people and
affected nearly 40 million more, and caused damage estimated at US$4 billion between 1900 and
2006. Several floods occurred in Ethiopia in May 1968, August 1994, and May 2005, causing
damage estimated at US$ 0.9, 1.5, and 3.5 million, respectively (Guha-Sapir et al.2016). The
period 1997-2008 alone witnessed about 166 floods and many other natural urban disasters in 28
African cities (EM-Dat, 2008; cited in Songsore et al, 2011). Over the years, flooding has been an
issue of concern in Ghana as it has caused severe damages to lives and properties. In the late 1960s,
almost every part of the country experienced heavy floods owing to major rivers including the Pra,
Offin, and Ankobra overflowing their banks causing floods in adjoining communities and cities
(Atuguba and Amuzu, 2006; Sam, 2009). Transportation (rail and vehicular) was seriously
impeded and many commercial activities were halted. Serious floods and devastation have been
experienced since the 1990s to date. For example, in 1999, rainfall-induced storms accounted for
coastal floods that resulted in many deaths across coastal parts of Ghana, with Greater Accra very
much affected. In June 2001, heavy rains caused extensive flooding in Ghana and Greater Accra
was no exception, the flood left about 11 people dead and over 100,000 homeless. In 2005, Ghana
was one of the worst-hit countries in Western Africa that experienced severe flooding. The Daily
Graphic (2005) reported that about 20 lives were lost across the Upper East, Upper West, and

Northern regions during the floods of June 23rd, 2005. In 2007, floods affected Northern Ghana;
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killing about 61 people with 25,923 houses affected (damaged, collapsed, or washed away).
Besides, 70 feeder roads were destroyed and over 97,000 hectares of farmlands were destroyed.
According to a report by the Ministry of Environment, Science, Technology, and Innovation
(MEST]I) (2015), the government and other international agencies spent about US$25 million in
relief and recovery activities. In 2009, the damage cost was approximately US$5,800,000, and
51,965 people were affected in seven regions (Western, Central, Brong-Ahafo, Volta, Ashanti,
Eastern, and Greater Accra). The National Disaster Management Organization (NADMO),
estimated that approximately 350,000 people were severely affected during the 2005 floods and
that several hundred hectares of crops and farmlands were destroyed (ActionAid, 2006). The study
of ActionAid (2006) projected that many more deaths attributable to flash floods could occur
across Ghana, in addition to those resulting from the more usual cause of river flooding. Together
with ActionAid (2006), Atuguba and Amuzu (2006), indicated that over 25% of the population of
Accra lives on fluvial flood plains or areas identified to be at risk from fluvial flooding. The Greater
Accra region has about 50% of its population living on the floodplain of the Densu and the
tributaries of other rivers (Atuguba and Amuzu, 2006). NADMO (2014) reported that between
1995 and 2009, frequent floods were recorded in Accra that resulted in human casualties,
displacement of people, infrastructure damage, and also led to a halt in economic activities (AMA
and UN-HABITAT, 2009). Alderman et al. (2012) stipulated that, the effects of floods cut across
all the demographic and socioeconomic groups in the Metropolis varying from delay in economic
activities, psychosocial stress, and emotional disturbances among others regardless of where one
lives. Alderman et al. (2012) further asserted that apart from property damage and loss of lives,

floods have contributed towards disease outbreaks and the pollution of water bodies available for

20



urban consumption. He noted also that many areas in the Accra metropolis have had their drinking

waters contaminated and face the risk of a cholera outbreak.

The menace of flooding can be positioned in the bigger context of disaster risks in Ghana. The
country has suffered 13 major incidences of floods, with the majority occurring in major urban
areas in the country. The major flood event occurred in 1968 with about 25, 000 victims with
recorded damages and properties. The flood event that occurred in 1991 was the most catastrophic,

as over 2,000,000 lives were affected.

In contemporary times, the 3™ June 2015 flood in Accra was a memorable one. The extent of this
flood was high, it lasted for almost six hours, causing the death of 150 people with 86 injured
people (MESTI, 2015). The total number of people estimated to have been affected by the June 3"
flooding is about 52,622. The extent of the flood was obvious in the number of areas that were
affected. Five main administrative areas within the Greater Accra Metropolitan Area (GAMA)
were affected by the June 3™ disaster. This includes areas in Accra Metropolitan Assembly
(AMA), Ledzokuku-Krowor Municipal Assembly (LEKMA), La Dade-Kotopon Municipal
Assembly (LADMA), TMA, Kpone, and Ga South/Central (UNCT, 2015). Cost estimates of the

flood disaster amounted to GHS 242 million (USD 55 million).

2.5 Flood risk zones in the Greater Accra Region

Risk refers to an element of danger and the probability of suffering loss or harm. Risk studies here
gained attention in many discourses and many fields of study including population and
environment studies. The study of risk can be categorized in different perspectives namely;
identification and estimation of risk, monitoring and risk management, then lastly, risk evaluation,

and assessment. According to Renn (1992), the concept of risk can be classified into seven units
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namely: the actuarial risk, the epidemiological or toxicology risk, the engineering risk which
includes; probabilistic risk assessment, the economic risk assessment which includes risk-benefit
comparisons, the psychological risk which includes psychometric analysis, social theories of risk
such as sociological and anthropological studies and lastly Cultural theories of risk such as the use

of grid groups analysis.

In this study, the risk is used to imply the probability of human life and properties within the study
area to be affected by floods and their impacts on their livelihood. Below is a runoff concentration

map that shows the areas that are liable to flooding.

Figure 1 Run-off Concentration Map of the Areas Liable to Flooding

1: 1508512

posse

Source: (Nyarko, 2002)

Regarding the map above, areas that present a different pixel value ranges from low to high. Areas
that fall within an elevation between 350 meters and 1550 meters had low pixel values between 0
and 20 and the areas with an elevation below 350 meters show a high pixel range between 20 and
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87. Reiterating based on the ground depicts that higher elevation has low pixel values which show
that there are areas with low flood risk possibilities. Meanwhile, areas that have low elevations
indicate a higher pixel value which shows that these areas experience yearly flooding at every
given rainfall period. Therefore, areas such as Ashiaman, Aladjo, and Sakumonu fall within the
high pixel values ranges which indicates that these areas experience destructive floods with high
rainfall intensities. These pixels when put together can be grouped into values based on their level
of severity. the grouping is classified as very high, high, moderate, very low, and low-risk zones.
This, therefore, helps to differentiate between the areas that experience floods and their level of

intensity.

2.6 Flood experience and livelihood

The International Labour Organization (2006) defined livelihood assets as the capabilities, assets
(including both material and social resources), and activities required for a means of living. Carney
(1998) argued that livelihood entails five vital assets namely; human, physical, financial, and social

capital. These assets form the livelihood concept.

According to Jha et al. (2012), flooding poses a developmental challenge to societies, it causes
economic damages and loss of lives. Floods are one of the environmental disasters that follow
disease and accidents. Statistics have shown that 20,000 lives are lost yearly and about 20 million

lives are lost worldwide (Smith, 2004).

At the global level, the impact of flooding on livelihoods is evident in many areas. Flooding in
Cumbria, a county in the United Kingdom in 2005 and 2009 caused a devastating effect on
livelihoods. The flooding in 2005 caused £450 million worth of economic loss (Chatterton et al.

2010). Also, a flood in England in 2007 caused the loss of life and major impacts on the health and
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well-being of people living and working in the areas affected, with £3.2 billion economic losses

(EPA, 2011)

According to Tall et al. (2012), the flood that occurred in July 2007 in West Africa was the most
awful kind of flood in thirty years. This is because, more than 210 deaths were recorded, and more
than 785,000 people were affected.

In Ghana, flooding is one of the environmental disasters that cause loss of lives and livelihoods.
In August 2007, flooding affected about 350,000 people with 49 casualties in the Northern parts
of the country along with estimated damage of over US$ 130 million (EPA, 2012). Similarly, a
study conducted by Braimah et al, 2014 showed that floods affect the economic, social, and
physical lives of people. In their study, it was revealed that families spent between GH¢ 50.00 and
GH¢300.00 to treat family members who were victims of flood disasters.

Furthermore, in Ghana, an estimated number of 3.8 million livelihoods have been disrupted by
flood disasters and an estimated 180 million dollars’ worth of items has been lost (Ansah et al.
2020).

The livelihood construction of the poor in the urban area is based on the opportunities and
limitations confronted within the community in which they live (Antwi et al. 2014). These factors
are militated by the power relations and the socio-cultural drivers that differentiate the level of
access to diverse productive assets within the community (Owusu, 2017). There is a high cultural
diversity in the urban areas, making them socially disjointed as compared to some rural areas. This
has, therefore, contributed to the inability of the poor in the urban area to make a good living
through access to social assets. The increase in the demand for labour in the cities provides an
opportunity for the poor but at the same time also increases their dependence on cash incomes

(World Bank Group, 2016).
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This impact, coupled with the high cost of living in these urban areas places huge burdens on the
poor particularly those engaged in the informal sector of the economy. This is because the poor
would require a higher income to enable them to make a living in the urban areas as compared to
the rural areas. For example, a study conducted in Bangladesh among poor urban residents
indicated that only 45% of the sample could have a surplus after paying the cost of their necessities
such as rents and bills at the end of the month (World Bank Group, 2016). This occurring situation
limits especially the poor urban residents to be able to save. The situation is worsened when these

poor urban residents are confronted with annual or seasonal cases of flooding.

The high cost of living in the urban areas coupled with high housing rents and taxes makes life
unbearable for the poor thereby, forcing them to occupy marginal lands that lack access to proper
sanitation and are usually exposed to the risk of floods (Amoako, 2015). Moreover, the livelihood
of most of these dwellers is frequently faced with severe disruptions of floods (Braun & ARheuer,
2011). This intends, jeopardizes their basic livelihood assets, resulting in a cycle of flood risk on

their livelihood (Afriyie et al., 2017).

The poor housing structures inhabited by some of these residents, in turn, places abundant
constraints on their human capital through compromised health situations. Hence, diseases such as
malaria and cholera ensuing from closeness to waste dumping sites, lack of quality air, and the
lack of access to clean water (Amoako, 2015). It should though be noted that a number of these
residents tend to improve their economic conditions at their destinations amidst the conditions in

the urban areas (Awumbila, Owusu, and Teye, 2014).
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2.7 The role of Government in flood management

In the advent of flooding and its associated effects, the role of government becomes prudent in
reducing flood experience and impacts. Many countries especially the developed countries have
put in place measures to mitigate the adverse impacts on the populace. Countries such as the
Netherlands, Germany, and the United Kingdom are leaders in adopting flood risk management as
directed by the European Union’s 2007 Flood Directive (Hartmann and Spit, 2016). Flood risk
management is a strategic framework for assessing, evaluating, and mitigating the impact of the

flood (Sayers et al. 2013).

Institutional and stakeholder role has become necessary in tackling flood. Ahadzie and Proverbs
(2011) acknowledged the effort of the National Disaster Management Organization (NADMO) in
flood situations, constituting a rapid response team to deal with the situation. However, the
weaknesses in its operations as it can only offer advice to people in the event of disasters and have
no power of enforcing evacuation. A study conducted by (Ahadzie & Proverbs, 2011) showed that
the lack of a flood risk management plan to predict, plan, and warn potential flood victims has
been one of the predicaments of NADMO.

The government's role in flood experience management has not been effective and is short-term
oriented. During floods, NADMO only provides relief items to flood victims with support from
non-profit organizations and international humanitarian agencies. The approach of government to

flood experience according to many Ghanaians is kneejerk and not proactive (Owusu, 2017).

The government in its efforts to improve sanitation and reduce the occurrence of flood has initiated
in 2014 national sanitation day, where every first Saturday of every month choked gutters are
cleared, and clean-up exercises are undertaken at the community level (IFRC, 2018). The local
government workers union of Ghana (LGWU) has described the sanitation day program as a
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national duty call and admonishes all citizens to participate. This initiative has been described as
a knee-jerk response to promoting a healthy environment and, as a result, addressing the impact of
any future flood in the city (Tengan & Aigbayboa, 2016). Governments have made significant
commitments to build hundreds of kilometres of storm drains along key river basins, as well as
water retention reservoirs in the capital (Ghana — Floods Situation Report, 2015). The capacity of
the created or existing drains is restricted, according to Adorsu-Djentuh (2018), due to their size
and the fact that they are occasionally silted or choked with garbage. As a result, determining the
volume of runoff water during floods is necessary to guarantee the proper design and construction

of new storm drains.

In order to combat floods, institutions and stakeholders must play a role. Though the efforts of
NADMO in flood events are appreciated, the institution needs much more legislative backings and
financial support to make them proactive rather than reactive approach. Until recently NADMO
could not evacuate people when needed, this has accounted for the adverse impacts of floods the
country has witnessed in previous years (Ahadzie & Proverbs, 2011). In flood conditions, Ahadzie
and Proverbs (2011) recognized the efforts of the National Disaster Management Organization
(NADMO), which formed a quick reaction team to cope with the issue. However, its operational
flaws, such as the fact that they can only provide counsel to individuals in the case of a crisis and
have no authority to enforce evacuation, must not be forgotten (Ahadzie, D. K. and Proverbs, D.
G., 2011). The city's efforts to control the issue are being hampered by obstinate people and
ineffective law enforcement. In Ghana, there is very little education to help people understand
flooding and how to forecast it. It is critical to understand that when limited or no information
about the likelihood of a heavy storm leading to severe flooding is recorded, it is inadequately

disseminated and taken for granted by the majority of Ghanaians. According to findings from a
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2011 research by Ahadzie, D. K., and Proverbs, D. G., the country lacks a well-developed flood

risk management plan to forecast and warn flood victims.

2.8 Conceptual framework of the study

This section provides a review of the conceptual framework of the study. The study is guided by
the Sustainable Livelihood Framework model from which the conceptual framework for the study

is derived.

2.8.1 Sustainable Livelihood Framework (SLF)

The sustainable livelihood framework is a community-based assessment of the livelihoods of
individuals based on their risk to danger and their capabilities. This framework is used to evaluate
the strength of communities based on their assets and how they can regenerate these assets into
desirable outcomes. A livelihood system includes the assets and capabilities necessary for human
survival (Chambers and Conway, 1992, p. 7). The sustainable livelihood approach was initially
adopted to assess the livelihood systems of poor communities; however, this sustainable livelihood
approach can also provide insights in assessing the capacity levels of communities’ disasters such
as floods (Antwi-Agyei et al., 2013). The main components of the Sustainable Livelihood
Framework include; livelihood assets, transformation processes, vulnerability context, and
livelihood outcomes (DFID, 1999; Serrat, 2017). The livelihood assets of people are affected by
some factors. These factors include the environment, seasonal or unforeseen events, and an
increase in the rate of population growth (Rakodi, 2014). The five types of assets in the Sustainable
livelihood framework include; Physical capital, Human capital, Financial capital, Social capital,

and Natural capital.
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Whereas, the transformation process in the sustainable livelihood framework refers to the
interventions of the government and private firms. Which eventually influences people’s access to
resources and assets (Serrat, 2017). An understanding of the transformation process or structure
is a very important strategy for an effective adaptation process in urban areas.

Moreover, the vulnerability concept can be expressed as exposure to the risk of a disaster and also
entails the coping mechanism strategies (Resilience capacity) in mitigating the impact of flood
disasters.

Figure 2 Sustainable Livelihood Approach Framework
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Source: DFID (1999) p.1
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2.8.2 Conceptual framework

The conceptual framework on the impacts of flood experience on the livelihoods of selected
communities within the Greater Accra Metropolitan Area (GAMA) was adapted from the
Sustainable Livelihood Framework DFID (1999) p.1. This framework examines the impact of
flood experience on livelihood outcomes. The independent variable is the severity of flood
experience which indicates the levels of flood experiences among households. This can be
influenced by external factors labelled in the structure as externalities which include the
interventions that the government takes to help reduce the prevalence and severity of flood
experiences and their impact on livelihood. Example of these interventions includes government
policies such as building permits which serves as a guide to preventing citizens from building on
wetlands. The intermediary variables also take into account the individual interventions taken by
community members to reduce their level of flood experiences as well as its impacts on household
livelihood. Some of these measures include; desilting of gutters, construction of drains, and
prohibition of dumping waste in unauthorized areas. All of the above consequently impact greatly
on the livelihoods of individuals either positively or negatively when these checks are properly or

not properly put in place.

The study also controls for the socio-economic and demographic variables that play a role in the
impact of flood experience on household livelihood disruption. These socioeconomic and
demographic factors include; the age of the household head, sex of household head, educational
attainment of household head, wealth group of households, the elevation of the house, tenancy
agreement of households, district and community of residence, wall construction materials used,

household adaptation strategies used and community-level adaptation strategies adopted. These
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socioeconomic and demographic factors can either make households more or less vulnerable to

the impact of flood experience on their livelihood outcome.

Figure 3 Conceptual Framework on the Relationship Between Flood Experience and Household Livelihood
Disruption Outcome
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2.8.3 Limitations of the Sustainable Livelihood Framework

The sustainable livelihood framework has been criticized for not taking into account the population
factors such as the role of culture in access to assets (Morse & McNamara, 2013). Though the
framework was more concerned with the livelihoods of persons especially the poor in society,
there was very little concern about the role of culture and gender in access to assets (Tao et
al. 2010). Additionally, the framework did not provide an accurate measurement of the assets that
define the concept of livelihood. It did not further explain whether all the assets are to be measured
or selected assets can be chosen and measured independently (Morse & McNamara, 2013).
However, this framework is relevant to the study in providing the assets needed in the measurement
of livelihood and also provides the factors that influence the livelihood assets. Moreover, this study
also addresses the concerns on gender since the study uses a segmented data set into age groups

and gender. This allows an assessment of the gender analysis of the populace.
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CHAPTER THREE
METHODOLOGY

3.1 Introduction

This chapter describes the study area, sources of data, methodological intersections, and
data/information flow, the variables of interest, and the analytical methods based on the selection

of variables for the study.

3.2 Study Area Map and Description

Figure 4 shows the Study Area Map

SELECTED FLOODPRONE AREAS IN GAMA
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Source: (Cities and Climate Change Dataset, 2017)

The Greater Accra Metropolitan Area (GAMA) falls within the Greater Accra Region. The area

lies within the dry equatorial climatic zone and experiences a double rainfall maxim with a

33



prolonged dry season. The rainy season within the area records a monthly mean temperature of
27%. The rainy season falls between May to August and then from October to November with an
annual rainfall of 780 mm to 1200 mm. The vegetation types within this geographical area are the
mangrove forest and the coastal scrubs. Whilst the mangrove forest is found in the waterlogged

areas, the coastal scrub and grassland are located in areas with trees such as the Baobab and Nim.

3.3 Demographic characteristics of the study area

According to the 2010 population and housing census, the Metropolis' total population was
estimated at 1,665,086 people, with females accounting for 51.9 percent and males accounting for
48.1 percent. The population peaked in the age group 20-24, accounting for 12.4 percent of the
population, followed by the age group 25-29, accounting for another 12.4 percent (11.5 percent).
Almost all age categories in the population recorded a higher proportion of females. In terms of
sex ratio, there were around 93 males for every 100 females in the Metropolis. The Metropolis'
sex ratio is lower than the national average of 95.2 (GSS, 2012). This might be due to male
mortality in the Metropolis being greater than female mortality or male out-migration. The total
fertility rate of Accra Metropolis is 2.2 and below the regional average of 2.6 while the crude
death rate is 4.4 per 1,000, somewhat higher than the regional average of 4.3 per 1,000 (GSS,

2012).

3.4 Environment and health in the Greater Accra Metropolitan Area (GAMA)

Due to the increasing rate of the Greater Accra population at 2.62 percent (GSS, 2012) and services
are not supplied, most citizens live in a dismal environment resulting in poor health care. In poor
neighbourhoods, poor environmental and health circumstances lead to high infectious illnesses

like cholera, diarrhoea, typhoid fever, and respiratory tract infections.
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3.5 Methodological intersections and data/information flow

The 2017 Cities and Climate Change survey was conducted with knowledge base information from
several baseline and vulnerability studies assessments between the period 2008 to 2014. Lessons
from the previous projects provided the pathway to conducting the project. The project used a
combined methodological process and approach for assessing flood experience in the Greater
Accra Metropolitan Area (GAMA) and how it is linked to developing a Climate-Smart Integrated

Flood Management Framework (CSIFM).

The assessment of flood risk in the Greater Accra Metropolitan Area (GAMA) began with the
acknowledgment of the potential of floods as a hazard and the understanding that floods pose a
physical vulnerability to the environment. The use of satellites and the evidence base ground truth
facts were used to identify and map flood-prone areas with the coastline as the reference source.
The identification of the key informants of the communities aided in the canvassing of the area.
The areas with watermarks were identified as exposed surfaces to the risk of floods. Through the
District Town Hall meetings, various stakeholders and actors from different communities and
organizations met for deliberation. It came to an understanding that the complexity and
heterogeneity associated with flooding that is confronted with each district included; the
identification of hotspot zones, identification of community facilitators, identification of actors

and policymakers, and the reappraisal of sampling methods and field designs.

3.6 Sources of data

The study used secondary data derived from the 2017 Cities and Climate Change survey conducted
by the Regional Institute for Population Studies (RIPS), University of Ghana. The Cities and

Climate Change study was conducted in 14 selected communities in the seven districts of the
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Greater Accra Metropolitan Area (GAMA). These seven districts include; Accra Metropolitan
Area (AMA), La Dade-kotopon Municipal (LADMA), Le Dzokuku-krowor Municipal (LEKMA),
Adentan Municipal, Ashaiman Municipal, Tema Metropolitan, and Kpon Katamanso District
(KKD). The communities were selected because of their prevalence and vulnerability to the

occurrences of flood disasters.

Two communities each were selected within these districts making 14 selected communities.
These were chosen because of their prevalence and previous flood experiences. The survey
collected information on socio-demographic and economic characteristics, awareness of climate
change or variability, key adaptation strategies, climate timelines, and mitigation strategies among

others adopted by households reducing their vulnerability to flooding hazards.

3.7 Sampling size and design

The 2017 Cities and Climate change survey sampled selected communities that were exposed to
the occurrence of flood disasters. The study was conducted in 2017 within Seven (7) Districts in
the Greater Accra Metropolitan Area (GAMA). This study used the quantitative data gathered
from 14 selected communities with three enumeration areas each making a total of 42 selected
enumeration areas covered in the study area. In all, the study sampled a total of 1290 households
in the Greater Accra Metropolitan Area (GAMA). From the total sample, 1252 households were
identified, and 1230 completed the interviews with a 95.3% response rate. Of these, a little over
50 percent (823) households head experienced floods either seasonally, yearly, or have
experienced floods occasionally within five (5) years preceding the time of the survey. This study
instituted the quantitative data method of analysis which allows the researcher to study the

opinions, attitudes, and behaviours of the population to be able to generalize the census population.

36



Quantitative research also gives the researcher the chance to study and understand the relationship
between the dependent and independent variables and how much of the difference in the outcome

variable is accounted for by the independent variables.

3.8 Measurement and definition of variables

This section of the methodology provides information on the definition and measurement of the

variables used in the study.

3.8.1 Dependent variable

Livelihood outcome is the main dependent variable for the study. The sustainable livelihood
framework provides the framework for the assessment of the livelihood assets. However,
livelihood outcome in the study is measured using physical and financial assets. This is because
the dataset used included mainly assets on physical and financial livelihood. Livelihood asset in
the study is computed using a composite index analysis of physical, and financial livelihood assets.
The physical assets included 46 variables measuring whether or not households’ assets were
disrupted by floods. This was measured as 0 for no asset destroyed and 1 for assets destroyed.
These assets included the properties owned by the households. These properties were then
computed as a single variable as ‘‘was (name) physical properties destroyed by floods’’? The
responses were then categorized as 0 for No Physical Property damaged and 1 for Physical
property disrupted. Financial livelihood asset was also measured as whether or not their main
economic activity was destroyed. The responses to the main economic activity disruption were
categorized as 0 for No, and 1 for Yes. The livelihood outcome variable was then computed by

adding the two variables which provided a scale range of 0 to 2. Those respondents who either had
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one or both of their livelihood affected was then coded as 1 whilst those who recorded a zero (0)

score indicated that they had neither of the two livelihoods affected.

3.8.2 Independent variable

The independent variable of interest for the study is Flood experience. Flood experience is
measured by three (3) questions in the dataset thus; Is flooding a frequent occurrence in your
neighbourhood (fl01)? how frequent is the occurrence of floods in this neighbourhood in the last
5 years (fl02)? And lastly, In the last 5 years has your neighbourhood experienced any floods
(f104)? These questions assisted the measurement of flood experience in the selected communities

within the Greater Accra Metropolitan Area (GAMA).

However, for this study, these indices were recorded to provide a better understanding of the
measurement of flood experience. The study then computed a variable of flood experience measure
from the three (3) questions that were asked from the 2017 Cities and Climate change dataset.
Therefore, the independent variable (flood experience) is categorized as 1= households that
experience floods occasionally, 2 = households that experience floods yearly, and 3 = households

that experience floods seasonally.

3.8.3 Explanatory variables

Studies conducted by Shah et al. (2017), Kellens et al. (2011) & Winsemius et al. (2015) have
associated flood experience to be influenced by variables such as age, sex of household head,
educational level, district of residence, etc. Therefore, these variables are controlled for in this
study to avoid them becoming confounders and affecting the analysis of the study. The age of the

household head was given as age in completed years. However, for the study, Age was then
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recoded into three (3) categories as 1= household heads below age 30, 2=household heads between
the age group 30 years to 55 years old, and 3=households head who were 56 years or beyond as at
the time of the 2017 Cities and Climate Change survey. The sex of the household head was
categorized as a categorical variable grouped as male and female. The marital status of the
respondents was a categorical variable and was, however, recoded to suit the study as 1=Never
married, 2= Married or living together and 3= Formerly in a union. The educational level of the
respondents in the 2017 Cities and Climate Change dataset was categorized as None, Primary,
JHS/JSS, Middle, SHS/SSS, Vocational/Technical, Post-Secondary, Bachelor degree, and
Postgraduate. However, for this study, the educational attainment of these respondents was
recoded as 1= Below Junior High School level of education, 2=Junior High School / Middle school
level of education, and 3=Senior High School or beyond the level of educational attainment.
Whereas the employment status of respondents was also a categorical variable in the dataset but
was recoded as 1=domestic / casual work, 2= self-employed without employees, and 3= paid
worker/job owners. The household size was measured as a continuous variable in the dataset.
However, for this study, the variable was categorized as 1=households with 1-2 members,
2=households with 3-5 members, and 3=households with 4 or more members. The wealth group
of the households was then computed as a measure of assessing the household wealth grouping.
This was done using the principal component analysis of questions that were asked in the dataset.
These questions were targeted at measuring the wealth of households based on their assets owned.
These assets were then computed and used to group the respondents into three (3) wealth groups
thus; 1=poor wealth group, 2=middle wealth group, 3=rich wealth group. With regards to the
elevation of houses of residences, the study measured it based on the number of blocks that were

used in raising the building relative to the community level. This was coded as 1= Less than 1
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block, 2= 1 block (6 inches) and 3= two (2) or more blocks used. Again, the tenancy of the
respondents also included whether or not respondents were residing in a rented or owned
apartment. This was coded as 1=owning, 2=renting, and 3=others (Rent-free, perching, or

squatting).

The district of residence is a categorical variable categorized as Accra Metropolitan Area (AMA),
Ashaiman Municipal, Adenta Municipal, Tema Metropolitan, La Dade-kotopon Municipal
Assembly (LADMA), Le Dzokuku-krowor Municipal Assembly (LEDMA), and Kpon Katamanso
District (KKD). The communities of residents among the seven (7) districts were included; Alajo,
Glefe, Gbegbeyisie, La Agyeman Motomoo, La, South Teshie, Nungua, Nungua (Coco Beach
Area), Ogbojo, Adenta East/New Legon, Old Tulaku, Lebanon/Jericho, Ashaiman, Tema New
Town, Community five, Kpone-Dortia, and Zenu. The construction materials used in wall
construction also included materials such as cement/concrete materials and non-cement or none
concrete materials used. Lastly, the study also measured the level of adaptation at both the

household and community level adaptation outcomes.

Table 1 Measurement of the Explanatory Variables

Variable Description (Measurement of Variables)

/Age of household head Captured as a continuous variable. However, for this study, the age
variable was then recoded into three groups. 1= Less than age 30, 2=
ages 30 — 55, and 3= 56 years and beyond.

Sex of household head Measured as a categorical variable and coded 1=Male; 2= Female.

Marital status of the Measured as a dichotomous variable. This was recorded as 1=Never
household head married 2=Married or Living together and 3=Divorced or Separated.

Educational level Educational level of the respondents was categorized as 1=None,
2=Primary, 3= JSS/JHS, 4=Middle, 5=SSS/SHS, 6=Voc.Tech, 7=Post
Sec, 8=Bachelor Degree, 9=Post Graduate. But for this study, this was
recoded as 1=Below JHS, 2= JHS/Middle and 3= included SHS/SSS
and beyond.

40



Employment Status This was an eight (8) categorical variable. It was recoded into 1=
Domestic/Casual workers, 2=Self-employed without employees, and
3=Paid or Job owners

Household size This was a continuous variable in the dataset. For this study, this was
categorized as 1= less than 3 members, 2= 3 - 5 members, and 3= 6 or
more members.

Household wealth group The household wealth group was computed using the principal
component analysis (PCA) of several variables that measured the
possessions of households. The computed variable (Wealth group) is
then coded as 1= Poor, 2= Middle, 3= Rich.

Elevation of entrance  The elevation of the dwelling was measured based on the level of
entrance of their houses relative to the level of the community. For this
study, this was coded as 1= less than 1 block (6 inches), 2=1 block (6
inches), and 3= 2 blocks or more (12 inches).

Tenancy agreement Variable measured based on whether households were residing in a
rented or owned apartment. 1= owned, 2= rented apartment, 3= others
(households residing in a rent-free house, perching or squatting).

Construction materials Main materials that were used in the construction of the dwelling.
used for building the Recoded as 1=Cement/Concrete, and 2= Non-cement/ None concrete

wall materials used in the construction of the dwelling.
Household-level of In the data, this included whether or not households were using some
adaptation adaptation strategies to minimize flood disasters. Adaptation at the

household level was computed based on 5 variables. This was coded as
0=No adaptation and 1=adapting

Community-level of Adaptation outcome at the community level was measured as whether or

adaptation not there was an adaptation used at the community level. Adaptation at
the community level was computed based on 4 variables. It was coded as
0=No adaptation and 1= adapting.

District/Community of 1=AMA Glefe and North Alajo

location 2=LADMA La Agyeman Motomoo and La
3=LEKMA South Teshie and Nungua
4=Adentan Ogbojo and Adentan East
5=Ashaiman Old Tulaku and Lebanon
6=TMA Community Five and Tema New Town
7=KKD Zenu and Kpone

Source: (Author’s Construct, August 2020)
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3.9 Methods of analysis

The study employed three levels of analysis to assess the impact of flood experience on household
livelihood in 14 selected communities within the Greater Accra Metropolitan Area (GAMA). The
Statistical Package for Social Science (SPSS) version 23 application was used for the analysis of

data. The study used univariate, bivariate, and multivariate methods of analysis.

3.9.1 Univariate analysis

The univariate level of analysis used frequencies and charts to show the characteristics of
households. This section presented an analysis of each of the variables in the study. The
characteristics of the households presented in this section included households that have

experienced floods within the last five years preceding the time of the survey.

3.9.2 Bivariate analysis

At the Bivariate level of analysis, the study used a cross-tabulation and chi-square test of
significance to examine the association between each of the independent variables on the
dependent variable. The chi-square test was performed to test the association between each of the

independent variables on the dependent variable.

3.9.3 Multivariate analysis

At the multivariate level, since the dependent variable is binary in nature, the binary logistics
regression was used to estimate the parameters specified in the behavioural model to determine
the relationship between the independent and dependent variables of the study. Households who
indicated that their livelihood is disrupted was coded as 1 and household whose livelihood was not

disrupted as 0. The objective of the study was to test the degree to which all the variables of interest
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influence the dependent variable. Two binary logistic models were run, the first for the flood
experience and household livelihood disruption, and the second for the relationship between flood
experience and all other independent variables of the study. This fits the model using the equation

beneath.

The model was fitted using the formula; In [ P1-P] /P =bo + bix1+ baXa+......... + bnXn

Where; <P’ refers to the probability of the outcome; “‘b’’ refers to the constant value; “‘bi’’ refers
to the estimated coefficients calculated by the maximum likelihood method and ““x;’’ refers to the
independent or predictor variables. The binary logistic regression model presents results in beta
coefficients which indicates that the expected log-odds on the dependent variable are associated
with a unit change in an independent variable. Since all the independent variables in the study were
categorized, the use of the binary technique yielded a separate coefficient for each category of the
variable. A negative coefficient shows a decreased log odd for those in that category whereas a
positive coefficient indicates that the log odds are increased for those in a category relative to the
reference category. The outcome is the net impact of each independent variable on household
livelihood outcomes. The overall model fit was assessed with the maximum likelihood ratio x?

statistic.
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CHAPTER FOUR
FLOOD EXPERIENCE AND EFFECTS ON HOUSEHOLD LIVELIHOOD OUTCOMES

4.1 Introduction

This chapter presents the results of the descriptive statistics of all the independent variables and
the dependent variable provided in the conceptual framework. The results for this chapter are
presented in three levels of analysis namely; Univariate, Bivariate, and Multivariate level of

analysis.

4.2 Univariate analysis

Information on the univariate level of analysis was presented using descriptive statistics. All the
variables were categorical and the factor categories were mutually exclusive which allowed the

presentation of the information using tables and appropriate graphical charts.

4.2.1 Background Characteristics of Respondents

A total number of 823 households were included in the analyses and these were those who
indicated they had experienced floods in the study area within the last five years out of the total
sample frame of 1223. Table 2 below shows the distribution of heads of households by selected
background characteristics. The age distribution indicates that a majority (67.7%) of the household
heads were aged between 30 - 55 years whilst a lower proportion (13.9%) of the household heads
were less than age 30 and 18.5% of them were aged 56 years or more. The majority (69.9%) of
household heads were males and this conforms to the nation’s statistics. Additionally, a higher
proportion (59.9%) of these heads of households were married or currently in union whilst 17.1 %
have never married. Concerning the educational attainment of respondents, a higher proportion of

the respondents (47.4%) had obtained either a junior secondary school level of education or a
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middle school level of education. However, 19.4% of them had below junior secondary school
level of education. This is an indication that at least more than half of the proportion included in
the study have gained basic level education. Moreover, the employment status of the respondents
indicates that a higher proportion of these respondents 47.8% were either paid employees or owned
the job. Whilst 20.7 % of them were engaged in casual or domestic work activities as a means of
livelihood strategy. With regards to the size of household membership, a majority (66.6%) of these
households recorded between 1 to 2 memberships whilst only 8.0% of these households recorded
more than 5 memberships. The household wealth group indicates that a slightly higher proportion
(33.4%) of the households records a rich wealth status whilst a slightly lower proportion (33.3%)
recorded a poor and middle wealth status. Additionally, a higher proportion (43.4%) of the
households were residing in buildings with at least 2 blocks higher relative to the community level

and only 22.4% were residing in buildings below 1 block elevation relative to the community level.

Also, the tenancy agreement of the households depicts a higher proportion (44.2%) of the
households’ members were residing in a rented apartment/rooms whilst a lower proportion
(13.6%) of these households were residing in apartments/rooms that were rent-free. The
constructional materials that were used in the construction of the walls of household residence
indicated that 72.2% of the household walls were built with cement or concrete materials whilst
27.8% of the households’ walls were built with non-cemented or concrete materials including
bamboo, wood/wood planks, plastics, and others. At the level of adaptation, the study included
adaptation at both the household and community levels. At the household level of adaptation, a
higher proportion (53.9%) of the households were adapting certain strategies such as modification
and fixing of the house structure, erection of physical barriers and plant growth as means of

reducing flood experience impact on their livelihood outcome whilst 46.1% of these households
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were not adopting any of these strategies. However, at the community level of adaptation outcome,
a higher proportion (52.0%) of these households were not adapting any strategy in reducing flood
experience whilst 48.0% were adapting strategies such as modification and fixing of the house
structure, erection of physical barriers, and plant growth as means in reducing flood experience

impact on their livelihood outcome.

Table 2 Percent distribution of background characteristics of respondents

Respondents Characteristic Number Percent
Age

Less than 30 years 114 13.9

30 — 55 years 557 67.7

56 years and above 152 18.5
Sex

Male 575 69.9

Female 248 30.1
Marital Status

Never married 141 17.1

Married 493 59.9

Formerly in Union 189 23.0
Educational Attainment

Below JHS 160 194

JHS/JSS/Middle 390 47.4

SHS/SSS and beyond 273 33.2
Employment Status

Domestic/Casual Worker 170 20.7

Self-employed without employees 260 31.6

Paid/Job Owners 393 47.8
Household Size

1-2 members 548 66.6

3-5 members 209 25.4

More than 5 members 66 8.0
Household Wealth group

Poor 274 33.3

Middle 274 33.3

Rich 275 334
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Elevation of the House Relative to the
Community Level

Less than 1 block 184 22.4
1 block 282 34.3
2 blocks or more 357 43.4
Tenancy Agreement
Owning 347 42.2
Renting 364 44.2
Others 112 13.6
Construction Materials used for Wall
Cement/Concrete materials 594 72.2
Non-cement / none concrete materials 229 27.8
Household-level Adaptation Outcome
Not Adapting 444 53.9
Adapting 379 46.1
Community-level Adaptation Outcome
Not Adapting 428 52
Adapting 395 48
Total 823 100

Source: Computed from the Cities and Climate Change Dataset (2017), September 2020)
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4.2.2 Livelihood disruption in the Greater Accra Metropolitan Area (GAMA)

The dependent variable (Livelihood Outcome) depicts the statistics on the percent of livelihood
disrupted and vice versa. At the univariate level of analysis, the livelihood outcome indicates that,
out of the 823 (100%) respondents who experience floods, 51% of the livelihoods of these

households were not disrupted whilst 49% of these households had their livelihood disrupted.

Figure 5 shows the Household Livelihood Outcome

B Household Livelihood Disrupted

m Household Livelihood Not Disrupted

Source: Source: Computed from the Cities and Climate Change Dataset (2017), September 2020)
4.2.3 Flood prevalence and experience in the Greater Accra Metropolitan Area (GAMA)

The Independent variable (Flood experience) presents a level of flood experiences among
households in the selected communities within the seven (7) districts in the Greater Accra
Metropolitan Area (GAMA). The analysis in figure 5 indicates that, out of the total sample size of
823 respondents who experiences floods, a higher proportion (41%) of them experience floods

yearly. This implies an annual flood experience within those households. 37% of the households,
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however, admitted that they experience floods any time it rains. This implies a seasonal flood
experience within those households. Whilst the remaining 22% of them indicated that they
experience floods occasionally. This implies a once-in-a-while flood experience within those

households.

Figure 6 shows the Prevalence of Flood Experience in GAMA

B Seasonal M Yearly M Occassionally

Source: Source: Computed from the Cities and Climate Change Dataset (2017), September 2020)
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4.2.4 Variations in community flood experience

The variation in the community of location indicated that even though an equal number of
households were selected from the 14 communities in the study, the results show that some
communities were experiencing floods more than others. The analysis at the univariate level shows
that communities such as Tema Community Five and La Agyeman Motom recorded the highest
prevalence of flood experiences whereas communities such as Lebanon, Zenu, and Old Tulaku
recorded the lowest proportion of flood experiences. The diagram below displays the statistics of

the analysis.

Figure 7 above shows the Variation in Locality Flood Exposure
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4.2.5 District/community of location flood experience

It is observed from figure 7 that out of the seven (7) districts within the Greater Accra Metropolitan
Area, interestingly Ashaiman is the district that records the lowest number of flood experiences
with Tema Metropolitan recording the highest proportion (18.8%) of flood experiences.
Reiterating, the communities that were found to be experiencing floods within Tema were the
Tema New Town area and Tema Community Five whereas communities such as Old Tulaku and
Lebanon in the Ashiaman district recorded the lowest flood experience within the Greater Accra

Metropolitan Area (GAMA).

Figure 8 shows the District/Community of Location Flood Experience
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4.3 Association between each of the independent variables and livelihood disruption

This section examines the relationship between each of the independent variables and livelihood
disruption using cross-tabulations and the chi-square test of significance. The independent
variables include; flood experience, age, sex, marital status, educational attainment, employment
status, household size, wealth group, the elevation of the house relative to the community level,
district of residence, communities of residence, construction materials used for walls, household-
level of adaptation and community level of adaptation. In measuring the relationship between
respondents’ background characteristics, flood experience, and livelihood outcome, Pearson Chi-
square test statistics were computed for each of the independent variables and the dependent
variable with reference to an alpha value of 0.05 significance level or 95% confidence interval. A
chi-square test statistical value below p < 0.05 indicates a significant relationship between the two
variables. A significant relationship between the two variables implies that a change in one or the
other variable significantly relates to either an increase or a decrease in the second variable. Each

of the tests of associations is presented in detail below.

4.3.1 Flood experience and livelihood disruption

The results show that the frequency or level of flood experience is positively related to livelihood
disruption. Among households that reported experiencing flood every time it rained (seasonally)
53 % of them had their livelihoods disrupted compared to 39 % of those who experience floods
occasionally. Reiterating, the study hypothesized that ‘‘Households who experience floods
seasonally are more likely to have their livelihood disrupted compared to households who
experience floods occasionally’’. This implies that households that experienced floods seasonally

are the most vulnerable group to livelihood disruption due to the higher exposure of flood
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experiences. The asymptotic chi-square test of independence value (P-value = 0.011) shows a
significant relationship between flood experience and household livelihood disruption. This
indicates that the level of flood experience is associated with household livelihood disruption.
Households that are more prevalent in floods have higher odds of livelihood disruption compared

to households that experience floods occasionally.

Figure 9 Flood experience and household livelihood disruption
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Source: Computed from the Cities and Climate Change Dataset (2017), September 2020)
4.3.2 Educational attainment and livelihood disruption

The role of education is a major determinant in the activities of humans. Moreover, education plays
a vital role in the transfer of knowledge from one individual to another through generations of the
human population. Individuals with a higher educational level of attainment are usually expected
to have a positive influence on a variety of issues such as the application of knowledge either in

solving or mitigating the impacts of flood experiences on their livelihood outcomes.
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This study again hypothesized that ‘‘Respondents with below Junior High School educational
attainment are more likely to have their livelihood affected compared to respondents with Senior
High School educational attainment’’. This implies that well-educated people are more gainfully
employed and have enough resources to reside in less vulnerable places to prevent flood
occurrences from disrupting their livelihoods. Additionally, well-educated persons may be able to
apply some kind of mitigation strategies that tend to remedy their livelihood outcome. Results
from Table 3 indicates that educational attainment is significant (p-value <0.005) with livelihood
outcome at a 95% confidence level. The results indicate that a majority of the respondents (60.6%)
who had their livelihood affected obtain below Junior High School educational level. These groups
of respondents are those with the lowest education attainment level in the study. Meanwhile,
respondents with Junior High School (JHS) or Middle School and beyond educational attainment
recorded 53.8% of their respondents having no livelihood affected. The educational attainment of
respondents is, therefore, a significant influence on the livelihood outcome of respondents in the

study.

Table 3 Percent distribution of educational attainment of heads of households and their livelihood
disruption

Educational Attainment Livelihood disrupted Number
Percentage (%0)

Below JHS 60.6 160

JHS/Middle 46.2 390

SHS and beyond 46.2 273

Total 49.0 823

¥?=10.802 df=2 p-value = 0.005
Source: Computed from the Cities and Climate Change Dataset (2017), September 2020
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4.3.3 Employment status and livelihood disruption

Table 4 shows the employment status of household heads and their association with their
livelihood outcome. Literature has proved that; the employment status of a household is a

determinant factor in influencing their livelihood outcome.

Owing to this point, the variation of livelihood outcomes may exist due to the employment status
of different household heads. The chi-square test statistics indicate that employment status has a
highly significant association with livelihood disruption. The chi-square p-value is < 0.001 which
indicates a strong relationship between the employment status of household heads and livelihood

outcomes.

The results presented in Table 4 below show that a majority (60.6%) of the households who had
no livelihood affected were either Domestic or Casual workers whilst 46.2% of the respondents
who had their livelihood affected were either self-employed workers without employees or
paid/job owners. Reiterating, this implies that, a higher proportion of respondents who have their
livelihood affected are usually residents who either engage in petit trading activities or sole

proprietorship type of business without employees.

Table 4 Employment status of respondents and livelihood disruption

Employment Status Livelihood disrupted Number
Percentage (%0)

Domestic/Casual 60.6 170

Self-employed without employees 46.2 260

Paid/Job owners 46.2 393

Total 49.0 823

¥ = 36.553 df=2 p-value = 0.001
Source: Computed from the Cities and Climate Change Dataset (2017), September 2020

55



4.3.4 Wealth group and livelihood disruption

This study hypothesized that ‘‘households in the poor wealth group are more likely to have their
livelihood disrupted compared to households in the rich wealth group’’. The prediction is that
households with high wealth status are more likely to have improved proper waste management
practices, the regular distillation of drains or are even in the capacity to be able to afford
construction materials that can help mitigate the impact of flood experiences on their livelihood

outcome.

An analysis of the data shown in table 5 disclosed that a higher proportion (50.6%) of the
households in the poor wealth group had their livelihood disrupted as compared to at least 35% of
households in the rich wealth group with their livelihood disrupted. It can be concluded that
respondents in the poor wealth group are not in the capacity to be able to afford better measures
such as paying for proper waste management practices, paying for a regular distillation of their
drains, or even not in the capacity to able to afford good constructional materials that tend to

mitigate the impact of flood experiences on their livelihood outcome.

At the 95% confidence level, this study found a significant (p-value <0.001) association between
households’ wealth group and their livelihood outcome in the Greater Accra Metropolitan Area
(GAMA). The significant association between household wealth status and livelihood disruption
as revealed by the study is to be expected. This is because the household wealth group is an
important factor in determining the lack of or access to materials and properties that can be used

in reducing the impact of flood experiences on livelihood outcomes.
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Table 5 Relationship between households’ wealth group and livelihood disruption

Wealth group Livelihood disrupted Number
Percentage (%0)

Poor 55.5 274

Middle 51.8 274

Rich 39.6 275

Total 49.0 823

¥?=19.610 df=4 p-value = 0.001
Source: Computed from the Cities and Climate Change Dataset (2017), September 2020)

4.3.5 District of residence and livelihood disruption

Figure 7 shows the percentage distribution of the residential district of respondents and their
respective livelihood outcomes. The district of residence records a significant p-value of 0.00
which implies that the district of residence is significantly correlated to the livelihood outcome of
households. Reiterating, based on the district of residence of households, the chance of possible
livelihood disruptions due to flood experiences. Additionally, Tema Metropolitan which recorded
the highest proportions (16.8%) of flood experience resulted in having a majority (67.7%) of their
respondents having their livelihoods disrupted by floods. Moreover, it is interesting to note that,
the Ashaiman municipal district which previously recorded a lower proportion of flood experience,
however, the impact on their household livelihood disruption was higher (38.7%) as compared to
districts such as Adenta (35.2%) and Kpone Katamanso (35.4%) that recorded higher proportions
of flood experiences respectively. It is, therefore, imperative to note that, the district of residence

has a significant influence on flood experiences and livelihood outcomes.

57



Figure 10 District of residence and livelihood disruption
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Source: Computed from the Cities and Climate Change Dataset (2017), September 2020)
4.3.6 Community of residence and livelihood disruption

Figure 8 shows the relationship between the community of residence and livelihood outcome. The
results indicate that there is a highly significant association between the household community of
residence and livelihood outcome in the Greater Accra Metropolitan Area (GAMA). Results from
the analysis show that households that reside in communities such as Tema New Town and
Community Five within the Tema Metropolitan Area recorded the highest of 73.4% and 61.8% of
their household’s livelihood disrupted respectively compared to communities such as
Lebanon/Jericho and Zenu within the Ashaiman Municipality. This implies that the geographical
location of a household can determine whether or not the household would have their livelihood

disrupted as a result of their flood experience.
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Figure 11 Community of residence and livelihood disruption
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Source: Computed from the Cities and Climate Change Dataset (2017), September 2020
4.3.7 Household-level adaptation and livelihood disruption

The association between the household level adaptation and the livelihood disruption of
households was found to be highly significant with a p-value of 0.01 at the 95% confidence level.
The study hypothesized that ‘‘Households who were adapting at the household level are less likely
to have their livelihood disrupted compared to households who were not adapting at the household
level’’. However, it was interesting to note that out of the 823 households who experience floods,
households that were adapting recorded a majority (61.2%) of their livelihood disrupted whereas

only 38.5% of the households who were not adapting had their livelihood disrupted. The adaptation
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strategies used at the household level included whether the households had modified or fixed a
structure to reduce their flood experience or whether the household had planted trees or erected a
physical structure as a means of reducing their flood experiences. Households that had adopted
any of the above were said to be adapting whereas households who had not used any of the above
were noted as not adapting. These results indicate that households that were adapting at the
household level consider themselves vulnerable to flood disasters and were therefore taking all
necessary steps in reducing their vulnerability. This accounts for the variation between household-

level adaptation and livelihood disruption.

Figure 12 Household-level adaptation and livelihood disruption
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Source: Computed from the Cities and Climate Change Dataset (2017), September 2020

4.4 Multivariate level of analysis: flood experience and livelihood disruption

The binary logistics regression conducted two models at the multivariate level of analysis. Model

1: Estimation of flood experience using livelihood outcome was used to predict the influence of
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the independent variable (flood experience) on the dependent variable (Livelihood outcome). The
second model estimates then used the main independent variable (Flood experience) together with
the other independent variables of the study with the dependent variable (Livelihood Outcome) to
examine the influence of the main independent variable (level of flood experience) controlling for

all other independent variables.

For independent categorical variables, one factor or category is used as the reference with which
all others. The probability that, an individual livelihood will be affected is interpreted with the help
of odd ratios. An odds ratio that is greater than one increases the chance of an individual livelihood
disrupted compared to the reference category whilst an odds ratio less than one decreases the
chance of an individual household livelihood disruption. Significant predictor variables were

measured to predict the livelihood disruption of respondents using the p-value <0.05 as standard.

4.4.1 Model 1: estimation of flood experiences on household livelihood disruption

The model presents a binary logistic regression analysis of the independent variable (flood
experience) measured as occasionally, yearly, and seasonally as against the dependent variable
(livelihood disruption). The model is found to be statistically significant at p= 0.01 at a 95%

confidence level.

The results indicate the model has distinguished clearly, respondents who experience floods, and
the odds of these respondents’ chances of their livelihood disruptions. Nagelkerke’s R? value of
0.02 explains the variations in livelihood disruption. The overall group classification prediction
outcome was 54.0%. Whereas the Hosmer and Lemeshow (H-L) goodness-of-fit test was at a 1.000
level of significance which indicates that it is not statistically significant and thus the model

estimates fit the data at an acceptable level and hence the model is a good fit.
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The results in the model show that level of flood experience was a significant predictor variable
on household livelihood disruption at p=0.01 level of significance. Households that experience
floods anytime it rains (seasonally) were 1.73 times as likely to have their livelihood disrupted
compared to households that experience floods occasionally. Additionally, households that
experience floods yearly were 1.60 times as likely to have their livelihood disrupted compared to
households that experience floods occasionally. This indicates that households that experience
floods anytime it rains (seasonally) and households that experience floods yearly were more

vulnerable to livelihood disruption compared to households that experience floods occasionally.

4.4.2 Model 2: estimation of flood experiences on livelihood disruption controlling for all
the other variables

Model 2 involves an assessment of the independent variable (flood experience) and the dependent
variable (livelihood outcome) controlling for all the other variables in the study. These variables
include; age, sex, marital status, education, employment status, household size, wealth group, the
elevation of the house, tenancy agreement, district, materials used for wall, household-level
adaptation, and community-level adaptation. The results indicate that the overall model is
significant with a chi-square value of 180.42 with 28 degrees of freedom (df). The addition of all the
other independent variables yielded a better fit and the model predicts 69% of the correct
classification table with Nagelkerke’s R? value of 0.26. Detailed information on the model is

presented in the table below.
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Table 6 Model estimation of flood experiences on livelihood disruption controlling for all the other

independent variables

INDICATOR VARIABLES

LIVELIHOOD DISRUPTED

FLOOD EXPERIENCE
Seasonally
Yearly
Occasionally (R.C)
AGE
Less than 30 years
30-55
56+ (R.C)
SEX
Male
Female (R.C)
MARITAL STATUS
Married / Living together
Formerly in Union
Never Married (R.C)
EDUCATION
Below JHS
JHS/Middle
SHS and above (R.C)
EMPLOYMENT STATUS
Domestic/Casual worker
Paid/Job Owners

Self-employed without
employees (R.C)

Model 1 Model 2

OR, 95% CI P-Value | OR, 95% CI P-Value

1.73[0.19,2.51] 0.01 1.40[0.907,2.19] 0.14

5.60[1.11,2.31] 1.60 1.89[1.21,2.94] 0.01

1.00 0.01 1.00 0.02
0.97 [0.58,1.60] 0.89
0.78 [0.38,1.49] 0.41
1.00 0.62
1.25[0.82,1.90] 0.31
1.00
0.82[0.51,1.34] 0.40
1.34[0.76,2.39] 0.31
1.00 0.11
1.34[0.82,2.19] 0.24
0.95[0.66,1.37] 0.78
1.00 0.30
0.28 [0.17,0.46] 0.01
0.44 [0.30,0.66] 0.01
1.00 0.01
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HOUSEHOLD SIZE
1-2 Members
3-5 Members
More than 5 Members (R.C)
WEALTH GROUP
Poor
Middle
Rich (R.C)
ELEVATION OF HOUSE
Less than 1 Block
1 Block
2 Blocks or more (R.C)
TENANCY AGREEMENT
Others
Renting
Owning (R.C)
DISTRICT
AMA
LaDMA
LeKMA
Adenta
TMA
KKD
Ashaiman (R.C)

MATERIALS USED FOR
WALL

Cement /Concrete materials

Non-cement/ non-concrete
materials (RC)

0.65 [0.35,1.20]
0.65 [0.34,1.21]
1.00

1.29[0.81,2.04]
1.39 [0.93,2.08]
1.00

0.49 [0.32,0.74]
0.80 [0.56,1.15]
1.00

0.92 [0.63,1.33]
1.05 [0.63,1.74]
1.00

3.67[1.76,7.71]
1.40 [0.68,2.89]
2.31[1.09,4.89]
0.72 [0.34,1.54]
2.43 [1.20,4.90]
1.10 [0.52,2.34]
1.00

0.4510.29,0.72]

1.00

0.17
0.17
0.36

0.29
0.11
0.27

0.01
0.23
0.01

0.65
0.86
0.82

0.01
0.36
0.03
0.40
0.01
0.81
0.01

0.01
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HOUSEHOLD-LEVEL
ADAPTATION
Not Adapting 0.38 [0.28,0.53] 0.01
Adapting (RC) 1.00
COMMUNITY-LEVEL
ADAPTATION
Not Adapting 1.19 [0.86,1.64] 0.30
Adapting (RC) 1.00
Nagelkerke’s R2 0.02 0.26
Model Chi (df) Sig 9.14 (2) 0.01 | 180.42(28) 0.01

Source: Computed from the Cities and Climate Change Dataset (2017), September 2020

Results from the model presented above indicate that age, sex, marital status, education, household
size, wealth group, tenancy agreement, and community-level adaptation outcome were not
significant predictors of livelihood disruption. Meanwhile, variables such as educational
attainment and wealth group were significant predictor variables at the bivariate level of analysis
but when put in the model controlling for other factors the results indicated an insignificant

association between educational attainment and wealth group on livelihood disruption.

The results from the model above indicate that flood experience among households is a significant
predictor of livelihood disruption at p= 0.01 at the 95% confidence level. Meanwhile, households
that experienced floods seasonally was not a significant predictor on livelihood disruption at
p=0.14. Even though households who experience floods seasonally was not a significant predictor
when controlling for the others, the results from the model, however, indicate that households who
experienced floods yearly were 1.89 times as likely to have their livelihood disrupted compared to
households who experience floods occasionally. This is an indication that households who

experience floods yearly are more vulnerable to livelihood disruption compared to households that
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experience floods occasionally because the prevalence of floods experiences influences the

severity of livelihood disruption.

With regards to the age of household head, age was not a significant predictor of livelihood
disruption at p=0.62. This implies that the age of a household head is not associated with livelihood
disruption. Additionally, the sex of the household head was not also a significant predictor variable
on livelihood disruption. The sex of the household head was insignificant at 0.31. This means that
the sex of a household head does not influence whether or not the household would have their
household livelihood disrupted by floods. Again, the marital status of the household head was not
also a significant predictor of livelihood disruption at the multivariate level of analysis at p=0.11.
Moreover, the educational attainment of the household head though was significant at the bivariate
level of analysis, the results at the multivariate analysis indicate that the educational attainment of
the household does not play a significant role in influencing whether or not a household would
have their household livelihood disrupted. Educational attainment was insignificant at p=0.30. The
employment status of the household head was, however, a significant predictor of livelihood
disruption at p=0.01 at a 95% confidence level which signifies that the employment status of the

household head has a strong relationship with their livelihood disruption.

Moreover, results on household heads who are domestic or casual workers indicate that domestic
or casual workers are 0.28 times as likely to have their livelihood disrupted compared to household
heads who are self-employed without employees. Additionally, household heads who are paid or
job owners are 0.44 times as likely to have their livelihood disrupted compared to households’
heads who are self-employed without employees. The results depict that, household heads who are
domestic or casual workers have less chance (0.28) of having their household livelihood disrupted

whereas those who owned the jobs or were paid workers have a slightly higher chance (0.45) of
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having their livelihood disrupted. This is because they would have lost more assets due to flood
experience and since they own the property, they would incur a cost in revamping whilst casual or

domestic workers have alternatives should their main economic activity get disrupted.

On the other hand, household size was not a significant predictor variable on livelihood disruption
at 0.36. This indicates that the number of members in a household does not influence whether or
not the household would have their livelihood disrupted by floods. Additionally, the wealth group
which was significant at the bivariate level came out as an insignificant predictor variable at the
multivariate level when all the other variables were controlled at p=0.27. This shows that there is

no association between household wealth groups and household livelihood disruption.

The elevation of the house relative to the community although was insignificant at the bivariate
level of analysis came out as a significant variable at the multivariate level of analysis controlling
for all the other independent variables at a strong (0.01) significance level. This implies that the
elevation of household houses plays a significant role in determining whether or not these
households would have their household livelihood disrupted. Households that raised their houses
by 1 block (6 inches) were 0.80 times as likely to have their livelihood disrupted compared to
households that raised their building by 2 or more blocks relative to the community level.
However, though households with an elevation of their houses lower than 1 block was not a
significant predictor of household livelihood disruption, the results indicate that these households
were 0.49 times as likely to have their household livelihood disrupted by floods compared to the

households with their house elevation above 1 or more blocks.

Concerning the tenancy agreement of households, the results show that the tenancy agreement was
not a significant predictor variable on household livelihood disruptions at p=0.82. This illustrates

that there is no association between the tenancy agreement and household livelihood disruption.
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This means that it does not matter whether a household was residing in a rented apartment or
owned apartment, there is no relationship between the tenancy agreement and whether or not the

household would have their household livelihood disrupted by floods.

The district of residence was, however, a highly significant predictor of livelihood disruption with
a p-value of 0. 001. Apart from LADMA, Adenta, and KKD, all the other categories of the district
were a significant predictor of the household livelihood disruption in the Greater Accra
Metropolitan Area (GAMA) at the multivariate level of analysis controlling for all the other
independent variables. Households within Accra Metropolitan Area (AMA) were 3.67 times as
likely to have their livelihood disrupted compared to households within the Ashiaman
municipality. Moreover, households within LEKMA were 2.31 times as likely to have their
livelihood disrupted compared to households within the Ashiaman municipality area. Lastly,
households within Tema Metropolitan were 2.43 times as likely to have their household livelihood
disrupted by floods compared to households within Ashiaman. This shows that, though households
within selected communities (Community five and Tema New Area) in Tema recorded the highest
flood experience, the disruption on household livelihood indicated that, households within Accra
Metropolitan Area recorded more damages on their livelihood than the selected communities in
Tema. Again, communities in LEKMA are 2.31 times likely to have their livelihood disrupted by

floods compared to households within selected communities in the Ashiaman municipality.

The materials used for the construction of the household wall was a significant predictor of
household livelihood disrupted at 0.01. This signifies that there is an association between the
materials household used in building their walls and household livelihood disruption. Households
with cemented materials used in wall construction were 0.45 times as likely to have their household

livelihood disrupted compared to households with non-cemented materials. In furtherance,
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household-level adaptation outcome was a significant predictor of household livelihood disruption
at the 0.01 significance level. Households that were not adapting are 0.38 times as likely to have
their household livelihood disrupted by floods compared to households that were adapting. This is
an indication that the household level of adaptation determines their level of household livelihood
disruption. Households that were adapting considers themselves very vulnerable to flood disasters
and for that reason were adapting to help reduce the impact of flood experience on their household
livelihood outcome. At the community level of adaptation, however, the model results show no
association between community-level adaptation and household livelihood disruption. This
implies that the community level adaptation does not play a vital role in determining the household
livelihood of residents in the selected communities within the Greater Accra Metropolitan Area

(GAMA).

4.5 Discussion of results

This section provides a brief discussion of key findings while comparing findings with previous
studies. Discussions in this section are mainly centred on the objectives of the study, the study
hypotheses, and comparisons made to other research work on flood experience and livelihood

outcomes.

The first objective of the study was to describe the prevalence and severity of flood experiences
among households within the Greater Accra Metropolitan Area (GAMA). Guided by this, the
univariate level of the analysis indicated that, majority (78%) of households’ experience floods
yearly. The severity of floods is dependent on the prevalence of flood experiences. Households
that experienced floods anytime it rained (seasonally) were reported to have encountered a higher

proportion of livelihood disruption compared to their households’ counterparts that experienced
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floods occasionally. However, the prevalence and severity of flood experience may not only be
linked to livelihood disruption but can as well be associated with depression among flood victims.
A study conducted by Thomas et al. (2019) indicated that a significant number of households who
experienced floods frequently showed signs of depression. This, therefore, calls for an intervention

to help improve the mental health status of flood victims.

The second objective of the study was, to assess the possible relationship between flood experience
and livelihood disruption and other related factors. At the bivariate level of analysis, flood
experience and household livelihood outcomes were significant at 0.011 at a 95 % confidence
level. This implies that the flood experience of households can either or not determine whether the
household would have their livelihood disrupted or not. Results from this study indicated that a
higher proportion of the households that indicated that they experience floods anytime it rained
(seasonally) were the most vulnerable group that had their household livelihood disrupted. The
households that experience floods seasonally were the most vulnerable group because these are
households that are predominantly exposed to floods. Reiterating, it was earlier stated in the first
objective that, the prevalence of flood experience influences the severity of flood disasters. In
furtherance, a study conducted by Armah et al. (2010) indicated that there is an association
between flood experience and economic livelihood cost. Reiterating, the study showed that the
respondents who experienced floods had their livelihood activities such as fishing boats, physical
assets, jobs, and income disrupted as a result of flood experiences. Consistent with the finding,
this study has, therefore, revealed that there is an association between flood experience and

livelihood outcome.

The multivariate level of analysis using the binary logistic regression model indicated that

respondents who had below Junior High School education were 1.34 times as likely to have their
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livelihood disrupted compared to respondents with Senior High School or above education. This
implies that education indeed plays a vital role in the livelihood outcome of households.
Households with more educated members are most likely to be in the capacity of adapting to
prevent their vulnerability. This result is consistent with a study done by Jabeen et al. (2010) which
indicated that education plays a role in job security. Educated persons are in the position of
securing jobs that earn them money compared to non-educated people. Additionally, households
with more educated members would be in the capacity to be able to secure jobs that elevates their
wealth status and puts them in the capacity to be able to afford some kind of adaptation strategies
that can help minimize their household flood experiences and their impact on their livelihood

outcomes.

At both the bivariate and multivariate level of analysis, employment status was a significant
predictor of livelihood outcome which indicates that the employment status of a household head
has an association with their livelihood outcome. Reiterating, household heads who were domestic
or casual workers were 0.28 times as likely to have their livelihood disrupted compared to
household heads who were self-employed without employees. This implies that respondents who
were self-employed without employees were more vulnerable to losing their jobs in case of flood
experiences compared to those engaged in casual or domestic work. Chances are that those
household heads engaged in casual or domestic work can always find another work should their
previous work be disrupted by floods. However, self-employed respondents would suffer a lot of
consequences due to flood disasters and may not be in the capacity to be able to get another job

due to the loss of financial and physical assets.

Again, the study at the bivariate level indicated that the household wealth group was a significant

predictor variable on livelihood outcomes. This implies that the household wealth group status
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influences livelihood outcomes. As expected, households that are in the poor wealth group would
not be able to afford some kind of mitigation structures such as modifying their house structures
or erecting trees/materials used as a mechanism to reduce flood experience. Therefore, these
households would be more vulnerable to flood experience and would have more of their livelihood
disrupted due to their inability to purchase adaptive mechanisms to protect them from flood
disasters. However, households in the rich wealth group on the other hand would be able to adapt
some kind of adaptation strategies such as raising their buildings with 1 or 2 blocks relative to the
community level, modifying their house structures, or even erecting trees as a way of reducing

their flood experience and its impact on their livelihood disruption.

The geophysical location of a household was highly significant indicated of flood experience and
livelihood disruption. The district of residence of the household was associated with livelihood
disruption. This implies that households' geophysical location can either or not influence whether
their livelihood would be disrupted by floods. This study indicated that, among the seven (7)
districts within the Greater Accra Metropolitan Area (GAMA), communities such as Tema New
town and Tema community five (5) recorded the highest proportion of flood experiences compared
to communities such as Lebanon/Jericho in the Ashiaman municipality. This is a result of the
geophysical location of these communities. Communities such as Tema New Town and
Community five are coastal lands that predispose them to the occurrence of floods during high
tides. Whereas communities such as Lebanon/Jericho are inland and are geographically higher in
elevation compared to the communities within the coast. However, at the bivariate level of
analysis, even though communities within the Ashiaman municipality had recorded the lowest

proportion of flood experiences, a higher proportion of the households within Ashiaman recorded
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relatively high livelihood disruption compared to communities within Adentan municipality and

Kpone-Katamanso District areas.

The study indicated that households residing in structures built with cement or concrete materials
were rather surprisingly having a higher proportion of their household livelihood disrupted
compared to those residing in non-cemented or non-concrete materials. These non-cemented or
non-concrete materials used for wall construction included materials such as thatch, bamboo,
wood/wood planks, and containers. The reason why households residing in houses built with non-
cemented or concrete materials were having their household livelihood disrupted is that these
households consider themselves vulnerable to flood disasters, and because of their vulnerability,
these households then decide not to purchase livelihood assets that could easily be disrupted by
floods. Additionally, these higher proportion of the households residing in structures built with
non-cemented or concrete materials are found mostly in the poor and middle wealth group which
hinders them financially and puts them in a capacity of not being able to afford some livelihood
assets. This result is consistent with a study conducted by Rufat et al. (2015) which illustrated that
the socio-economic characteristics of households influence the type of residential structures they
reside in. Wealthy households reside in cement or well-constructed concrete houses whereas the

poor households reside in wooden or thatch structures increasing their vulnerability.

At both the bivariate and multivariate levels of analysis, the household level adaptation outcome
variable was a significant predictor of household livelihood outcomes. Interestingly, households
that were adapting were rather recording a higher proportion of their livelihood disrupted
compared to households that were not adapting. The reason is that a higher proportion of the
households that were adapting were households that experiences floods anytime it rains

(seasonally). These households consider themselves vulnerable to flood disasters and were,
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therefore, taking certain adaptive measures in reducing their flood experience impact on their
household livelihood outcome. However, these households recorded a higher proportion of their
livelihood disrupted. The reason is that these households were not adapting the best adaptation

measures which are, therefore, accounting for their continuous flood experiences.
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CHAPTER FIVE
SUMMARY, CONCLUSION, AND RECOMMENDATION

5.0 Introduction

This chapter is divided into three sub-sections namely; summary, conclusion, and
recommendation. The chapter provides a summary of the key findings of the study, a conclusion
based on the findings of the study, and lastly policy and research recommendations to guide future

works and studies in the area of flood experience and livelihood outcomes.

5.1 Summary

The objective of the study sought to describe the prevalence and severity of flood experience
among households within the Greater Accra Metropolitan Area (GAMA). The study also sought
to examine the relationship between the severity of flood experience and household livelihood
disruption. Household livelihood outcome was derived after computing several other variables that
measured livelihood assets using financial and physical assets. Households who reported damages

from either their physical or financial assets were said to have their household livelihood disrupted.

The main independent variable used to assess the household livelihood outcome was flood
experience. The inclusion criterion for the study was, therefore, based on only households that
experience floods either occasionally, yearly, or seasonally. Households that did not experience
floods were excluded from the study. With the view of comparing findings with other studies,
three levels of analyses; univariate, bivariate, and multivariate were carried out. Univariate
analyses were done to show the socio-economic, demographic, and geographic distribution of the
households’ characteristics. Bivariate analysis through the Pearson chi-square test of association

was conducted to examine the relationship between each of the independent variables and
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household livelihood disruption. At the multivariate level, the binary logistic regression model was
used to examine the associated factors of household livelihood disruption at the 95% confidence

interval.

Evidence from the study showed that 78% of the households within districts in the Greater Accra
Metropolitan Area (GAMA) experiences floods yearly and seasonally which indicates that floods

experience among the study population were prevalent.

At the bivariate level of analysis, household background characteristics were tested using a chi-
square independent test. Results from the study showed that age of household head, sex, marital
status, household size, elevation of the house relative to the community, tenancy agreement, and
community level adaptation outcome were found not to be significant predictor variables on the
household livelihood outcomes. Whereas educational level, employment status, household wealth
group, district, communities, materials used for wall construction, and household level adaptation

were found to be significantly associated with household livelihood disruption.

At the multivariate level, the study further conducted a binary logistic regression model analysis
to identify the most significant predictors of household livelihood disruption. The model revealed
employment status, the elevation of the house relative to the community level, district, materials
used for wall construction, and household level adaptation were significant predictor variables of

household livelihood disruption.

Lastly, discussions on the findings show that flood experience among residents in the study area
was prevalent. Additionally, the households that were more exposed to flood experiences recorded
a higher percentage of livelihood disruption compared to households that experience floods

occasionally.
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5.2 Conclusion

Based on the analysis of the communities' risk of vulnerability to flooding as well as the perennial
household livelihood disruption due to flood experience in the GAMA area, the study concludes
that urban Ghana particularly communities along the coastal belt are not immune to flood disasters.
Although community location was found to have implications for flood risk and flood experience,
the severity and impact of a flood on household livelihood vary characteristically among
population subgroups.

The study found a gap regarding community-level adaptation to flood disaster while at household
level adaptation was found to be weak. At the household level, individual personal savings were
used as mitigation against livelihood disruption during inadequate flood disasters. This implies
vulnerability.

Early warning and other weather-related information to the communities could reduce the
livelihood disruption among households. This highlights the need to improve climate disaster
educational activities and communication to affect all citizens in the GAMA area.
Wealth quintile was found to be significant in household livelihood outcomes when flood disaster
occurs. It is therefore important for the government to initiate programs to address the urban
unemployment situation in those areas to reduce the vulnerability of livelihood disruption. Also,
strong institutional collaborations are required to fighting the menace of flooding in the country.
The lapses in the institutional approaches to fighting the menace need to be addressed. This
analysis pointed to the critical role of education and conscientization of all in addition to
strengthening institutional responses to fighting this menace. This highlights the need for a
concerted effort toward strengthening mechanisms for addressing flooding and other forms of

climate disasters.
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Generally, the study contributes to the discourse on household flood experience and highlights the
gaps in the community and household adaptations to climate disasters as well as flood impacts on
population livelihood. Results from the study could complement existing efforts and strategies by
local authorities and institutions to prevent flood impact on household livelihood. It also adds to

scholarly researches that try to quantify flood impacts on the community and household livelihood.

5.3 Recommendation

The findings of the study have shed more light on the significant predictors of household livelihood
outcomes among residents in selected communities within the Greater Accra Metropolitan Area
(GAMA). These findings have implications both for policy and academic research. Against this

backdrop, the following recommendations are proposed.

To begin with, the study recommends that residents in flood-prone areas should be provided with
public education needed in adopting effective measures that can help reduce their level of
vulnerability to prevalent flood occurrences. This can be done through effective and efficient
education and training on appropriate measures to adopt in reducing vulnerability to flood disasters

among the study population and the nation at large.

Also, the local government should endeavour to liaise with the communities in constructing
drainage facilities or distilling already existing drains, and complete projects that are aimed at
reducing flood risk in the study area. This requires increasing funding for such projects; therefore,
the central government together with other benevolent institutions is encouraged to come on board
and support the initiative with funds to enable these projects to be carried out. In this regard, the

local authority is urged to be committed, as and when funds are disbursed to aid in this initiative.
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In furtherance, the study advocates for the subsidisation of government affordable housing units
to enable the urban poor residents in flood-prone areas such as floodplains, to afford decent
housing in areas that are not flood-prone. This would help minimize flood disaster cases in the
country and would as well enable the government to focus and develop other sectors of the

economy.

Moreover, the study also calls for the support and sustained funding for institutions such as
NADMO to enable them to continuously provide more relief items to flood victims, as well as to
enable NADMO to embark on regular and effective sensitization programme that would help build
communities’ real resilience to floods. NADMO should as well liaise with other state institutions
such as the local government and the national youth authority in organizing campaigns and youth
education programme that would help educate more residents especially residents in flood-prone

areas on how best they can reduce their level of risk to floods.

Lastly, the government should as a matter of urgency ensure that the proper legislation is been met
to help prevent residents from building and residing in flood-prone zones that predispose them to
flood experiences. The policies on building permits should be effectively carried out to help ensure
that the proper structures are put up and erected at the right and appropriate zones to prevent cases

of flood disasters.
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