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ABSTRACT 
Most urban dwellers are highly vulnerable to floods due to limited social, economic, and physical resources. Understanding the 
perspectives of socio-economic vulnerability in specific spatial context is vital for developing effective disaster risk reduction, 
adaptation and response strategies, building resilient urban cities to climate change and flood disasters. It is at this background that 
this study aimed at assessing socio-economic flood vulnerability of households in Makurdi town, Benue State, Nigeria where flooding 
has become an annual event, resulting to loss of life and destruction of properties. The analysis focused on exposure, sensitivity and 
adaptive capacity of households to floods. Parameters considered include household income level, type of house and assets, tenancy 
and house ownership, gender, age, occupation of household and access to insurance. Purposive and systematic sampling were used in 
the selection of twenty (20) localities and 388 respondents for questionnaires administration. The data collected were analyzed and 
presented using descriptive statistics. Pearson moment correlation was used to test the correlation between educational status and 
income of household and also purchase of insurance.  The Student T-test was used to test for the significance of correlation coefficient 
value obtained which showed insignificant correlation. The findings from the study revealed that socio-economic vulnerability is 
higher among households with low income and education, it also has direct correlation with purchasing insurance. Children, aged, 
and female gender are more vulnerable when compared to male of age between 26 to 35 years.   Also, households have low socio-
economic flood vulnerability because their age bracket is between 26 to 35 years, are male and landlords. This study recommends that 
households should practice irrigation farming and also diversify their sources of income to commerce and trade.  
Keywords: Socio-economic, Vulnerability, Mitigation, Flood, Makurdi 
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INTRODUCTION 
Flooding is one of the most common and widely distributed 
natural risks to life and property worldwide (Jeb, 2013). It has a 
special place in natural hazards and accounts for approximately 
one third of all natural disasters in both developed and 
developing worlds (UNISDR, 2012). Flooding is also 
responsible for more than half of all related fatalities and a third 
of the economic loss from all natural catastrophes (White, 
2000). The reason for this as observed by Agusomu (2013) lies 
in the widespread geographical distributionof river flood plains 
and low-lying coast, together with their long-standing attraction 
for human settlement. A flood is considered as an unusually 
high stage of river or any relatively high stream flow whereby 
the stream channel gets filled up and overtops the natural or 
artificial banks in any reach of a stream inundating the adjacent 
dry lands (Jeb and Aggarwal, 2008). 
Many flood events have now been studied by many authors such 
asGallopin(2006) at the United State of America; Subhanakar, 
Slobodan, Simonovic and Jordan (2010) at South Western 
Ontario; Kolawole, Olayemi and Ajayi(2011) at Ilorin; Nwilo, 
Nihinola and Adzandeh(2012) at Adamawa State and 
Nabegu(2014) at Kano.In Nigeria, the pattern of flood 
occurrence is similar to the rest of the World. Flooding 
according to Olajuyigbe,Rotowa and Durojaiye (2012) is the 
most common environmental hazard in Nigeria. It has occurred 
in Ibadan in the year 1973, 1985, 1987 and 1990 respectively, 
and at Yola in 1999 and 2003. Two major flood events took 
place between the months of September and October 2012 in 
Nigeria, due to outflow from the Lagdo dam and Niger-Benue 
flooding (Ocheri and Okele, 2012). The worst affected States 
were Benue, Taraba, Adamawa, Kogi and Anambra. This flood 

incident has been characterized by Nkeki, Henah and Ojeh 
(2012) as the most devastating since the last forty years. Today, 
loss reduction is no longer subject to short-term crisis 
management or disaster response alone. In fact, the largely 
untapped potential of mitigation to reduce losses and the impact 
of hazards warranted increasing attention, in particular, in the 
context of sustainable development (UNISDR, 2004). The bases 
for mitigation planning are comprehensive hazard, vulnerability, 
risk, and (institutional) capacity assessments. A flood 
vulnerability assessment helps to identify people, property and 
resources that are at risk of injury, damage and loss from flood. 
This information is important to help determine and prioritize 
the precautionary measures that can make a community more 
disaster resistant (Cutter, Mitchel and Scott, 2000). 

Vulnerability is broadly defined as the “potential for 
loss” or the “capacity to suffer harm and react adversely” 
(Kates, 1985; Mitchell, 1989). Cutter (1996) further defines it as 
the potential for loss of property or life from environmental 
hazards. Balica (2012) defines socio-economic flood 
vulnerability as those characteristics and experiences of 
individuals and communities that enable them to respond to, 
cope with and recover from flood. Considerable research 
attention has examined components of biophysical vulnerability 
and the vulnerability of the built environment (Cutter, 2003), we 
currently know the least about the social aspects of 
vulnerability. Socially created vulnerabilities are largely 
ignored, mainly due to the difficulty in quantifying them, which 
also explains why social losses are normally absent in after 
disaster cost/loss estimation reports.  

There is a general consensus within the social science 
community about some of the major factors that influence social 
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 vulnerability. These include lack of access to resources 

(including information, knowledge, and technology); limited 
access to political power and representation; social capital, 
including, social networks and connections, beliefs and customs; 
building stock and age; frail and physically limited individuals; 
and type and density of infrastructure and lifelines (Cutter, 
2001a). Disagreement arises in the selection of specific 
variables to represent these broader concepts (Cutter, 2003). 
Among the generally accepted characteristics that influence 
socio-economic vulnerability are age, gender, race, and 
socioeconomic status. Other characteristics identify special 
needs population or those that lack the normal social safety nets 
necessary in disaster recovery, such as the physically or 
mentally challenged, the homeless, transients, and seasonal 
tourists. The quality of human settlements (housing type and 
construction, infrastructure, and lifelines) and the built 
environment are also important in understanding socioeconomic 
vulnerability, especially as these characteristics influence 
potential economic losses, injuries, and fatalities from natural 
hazards (Cutter, 2003). 

The damages and loses due to flooding are increasing 
with the socio-economic vulnerability of society and economic 
activities. Where society has built socio-economic resilience to 
flooding, the damaging effects and loses have greatly been 
reduced. Building socio-economic resilience to flooding 
depends on the detailed understanding of socio-economic 

vulnerability of the society and individuals. Therefore, there is 
the need to focus researches towards assessing socio economic 
vulnerability to floods and its impacts on livelihoods of people 
through the sustainable livelihoods, city climate change and 
flood resilience frameworks. 

There is paucity of research on the assessment of 
household socio-economic flood vulnerabilityin Makurdi. This 
has necessitated this research that is aimed at assessing the 
socio-demographic and economic characteristics of households 
in Makurdi that influence how these households respond to, 
cope with and recover from flooding. For this purpose, 
assessment process of socioeconomic flood vulnerability was 
conducted taken cognizance of age, gender, income, education, 
occupation, purchase of flood insurance, and tenancy status of 
households in Makurdi. 
 
STUDY AREA  
Location of the Study Area 
Makurdi is situated between Latitudes 070431N and 070451N of 
the Equator and Longitudes 080321E and 080381E of the 
Greenwich Meridian. Makurdi is the capital city of Benue state, 
traversed by the Benue River from which the State’s name was 
derived (Oyatayo et al. 2018). The river splits the town into 
North and South banks respectively. Benue State is found in the 
Middle belt region of Nigeria (Figure 1 and 2).

 

 
 
 
 
 
 
It is bounded by Tarka Local Government Area (L.G.A) to the 
East, Guma to the North, Gwer – West to the West and Gwer to 
the South. Makurdi is made up of eleven council wards which 
include: Agan; Ankpa/ Wadata: Bar; Central South Mission; 

Fiidi, Mbalagh; Market Clark; Modern Market; North Bank I; 
North Bank II and Walmayo (Benue State University 
Geography Dept. Field Work Manual, 2006 cited in: Oyatayo et 
al. 2018). 

Figure 2: Location of the Study Area 
Source: Adapted from the Administrative 
Map of Benue State 

Figure 1: Map of Nigeria showing Study Area 
Source: Adapted from the Administrative Map of 
Nigeria 
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 Climate 

The climate of Makurdi is the Tropical wet and dry classified as 
Koppen’s Aw climate (1936). The climate is dominated by the 
influence of two major air masses. These are the relative warm, 
moist Tropical maritime (mT) air mass, which originates from 
the Atlantic Ocean associated with Southwest winds in Nigeria. 
The other one is the relatively cool, dry and stable Tropical 
continental (cT) air mass that originates from the Sahara Desert. 
This is associated with the dry, cool and dusty Northeast Trades 
known as the Harmattan (Abajeet al. 2018). These two air 
masses (mT and cT) meet along a slanting surface called the 
Intertropical Discontinuity (ITD).   
The movement of the ITD Northwards across the State in 
August marks the height of the rainy season, while its 
movement to the Southernmost part of the State around January 
/ February marks the peak of the dry season (Abajeet al. 2018). 
Abah (2012) observed that the rainy season in Makurdi is from 
April to October, with rainfall amount ranging from 900mm to 
1200mm. The heaviest rain occurs in June and September which 
decline with increasing latitude. Annual rainfall in Makurdi is 
consistently high, with an average annual total of approximately 
1173 mm (Abah, 2012).  
The climate of Makurdi is the Tropic Aw type with alternating 
wet and dry seasons which are also hot and cool. The climate is 
characterized by Southwest (SW) and Northeast (NE) 
monsoons. The North South annual movement of intertropical 
discontinuity (ITD), the convergence zone, SW and NE 
monsoons, synoptic weather systems (such as thunder storms 
and squall lines) and topography influence rainfall distribution 
in the region (Abah, 2012).  
Tyubee (2005) identified three temperature periods that are 
being experienced in the study area which include: 
i. The cool dry season, November- January (dust haze) 
ii. The hot dry season, February – April (just preceding the 

rain) 
iii. The hot wet season, May – October (during the rain)  
The temperatures are generally high, with mean annual 
temperatures of 32.50C (Tyubee, 2005). The atmospheric 
humidity varies with seasons from 80% during the wet season to 
30% during the dry season. Wind speed is generally light to 
moderate except the squall lines that often gust at 66km/h 
(Tyubee, 2005).  
 
Relief and drainage 
Makurdi is generally located on a plain that slopes up gently on 
either side of the river Benue at Makurdi (Oyatayo et al. 2018). 
The elevation rises to the North at about 154m above the sea 
level at Daudu and to the South at about 216m above sea level at 
Ikpayongo (Oyatayo et al. 2018).  
The Benue River forms the major drainage channel in Makurdi. 
It flows East to West dividing the town into the north and south 
banks. Other drainage channels mostly first order streams and 
the tributaries of River Benue at Makurdi also drains the region. 
These include: Kpege, Adake, Asase, Idye, Urudu and Demekpe 
amongst others (Oyatayo et al. 2018). 
 
Geology and soils 
The geology of Makurdi consists mainly of sedimentary 
formation of sandstones. Low lying areas like Wadata are 

overlain by shale (Oyatayo et al. 2018). The sandstone is 
divided into micaceous and feldsphatic sand-stones. The soils of 
the area are the tropical ferruginous soils that comprise of 
hydromorphics along flood plains and wetlands and lithosols of 
flood plains. The red ferrasols developed on sedimentary rocks 
are also found in the southern parts. The soils are a reflection of 
its parent materials developed by slope and climate (Oyatayo et 
al. 2018). 
The sandy nature of the topsoil makes infiltration easy which 
explains the usage of shallow wells in the area. The first aquifer 
is unconfined with precipitation infiltration through porous 
sandy environment as water source. The second aquifer also 
referred to as the semi-confined has the formation of highly 
consolidated and geologically made of shales intercalated with 
sandstones of coarse grains exhibiting larger pores (Oyatayo et 
al. 2018).  
 
Vegetation 
The vegetation of Makurdi is characterized by a mixture of trees 
and grasses of the guinea savanna specie. However, human 
activities have depleted the natural vegetation due to the 
increase in urbanization; the vegetation today is that of derived 
vegetation with patches of natural tree species along river 
courses and reserves (Oyatayo et al. 2018). The trees in the 
study area include fruit trees such as Anacardium Ocidentale 
(Cashew), Citrus X Sinesis (Orange) and Magnifera Indica 
(Mango) alongside other economic trees like Khaya 
Senegalensis (Mahogany), Triplochiton Scleroxylon (Obeche), 
Gmelina Arborea (Gmalina) and Milicia Excelsa (Iroko). The 
grasses are of a mixture of shrubs which are useful for animal 
grazing and medication respectively (Oyatayo et al. 2018).  
 
Population 
Makurdi is inhabited by many tribes with a population of 
519,051 (NPC, 1991 projected to 2017) made up of 271, 051 
males and 247, 910 females. The population of the town makes 
up 7.01% of the state’s population. Makurdi has a population 
density of 380 persons per square kilometer (NPC, 1991). 
 
Economic activities 
There are several economic activities that are carried out in 
Makurdi. These include teaching due to several primary, post 
primary and tertiary institutions. Administrative work as it 
houses the State capital and the local government headquarters 
as well as Federal Secretariat. Banking services are also 
available with banking houses all over (Oyatayo et al. 2018).  
Trading is also carried out in the area due to the presence of 
markets; where there are shops with varying goods and services 
such as super markets, barbing and hair dressing saloons, 
computer centers, food vendors, meat shops, beer parlous, 
grinding mill operator, vulcanizers, automobile mechanics, 
street hawkers etc. also there are motor parks rendering 
transport services, as well as gas station (Oyatayo et al. 2018).  
Farming is practiced, most especially in the flood plains of 
River Benue. The crops produced include cereals and 
vegetables. Fishing activities also take place at the Benue River 
course as well as its tributaries. The presence of rest homes and 
sporting centers provide an avenue for hospitality and 
recreational activities (Oyatayo et al. 2018).  
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MATERIALS AND METHODS 
Types of Data   
Data types used in this study are age, gender, occupation, 
income, educational status, employment status, tenancy status 
and the purchase of flood insurance. 
Sources of Data 
The listed data were sourced from primary sources. 
The primary sources of data  
Data on the demographic and socio-economic characteristics of 
household heads were obtained from the administration of 
structured questionnaires. The questionnaires consist of 

questions designed to obtain information from the sample 
population in the study area on basic demographic and socio-
economic characteristics such as age, gender, occupation types, 
income, education, tenancy status and the purchase of flood 
insurance. 
Method and Procedures of Data Collection 
Planning and design of field surveys 
The field survey was designed in three phases. The first phase 
covered the urban built-up areas and floodplains across 
Makurdi. The second phase covered the eleven (11) political 
wards making up Makurdi L.G.A. The third phase covered 20 
localities as shown in Table 1. Structured questionnaires were 
administered at the third phase of the field survey. 
 

Table1: Locality Proportion of Respondents 
 

S/N L o c a l i t y 1 9 9 1 
Population Projected to
 2017 

2 0 1 7 
Projection 

L o c a l i t y 
Proportion 

1 Air  Fo rce  Base  Makurdi 1 , 4 6 4 3 , 1 7 3 4 

2 C h i l e  I s l a n d 7 6 2 1 , 6 5 2 2 
3 G a a d i 5 , 6 3 9 1 2 , 2 2 3 1 2 

4 G e n a b e  I 6 1 9 1 , 3 4 2 1 
5 G e n a b e  I I 1 , 6 7 7 3 , 6 3 5 4 

6 I c h a r - I h a r  I 6 4 9 1 , 4 0 7 1 
7 I j a h a 4 2 5 9 2 1 1 

8 I n i n g e v  I I 2 ,  7 4 0 5 , 9 3 9 5 
9 I n i n g e v  I I I 1 , 1 1 8 2 , 4 2 3 2 

1 0 K p i r i n 1 , 2 3 0 2 , 6 6 6 2 
1 1 L o g o  I 5 , 9 5 1 1 2 , 8 9 9 1 2 

1 2 L o g o  I I 3 , 3 4 5 7 , 2 5 0 7 
1 3 M a k u r d i 1 5 1 , 5 1 5 3 2 8 , 4 1 0 3 1 6 

1 4 M b a a d e m  I I 2 4 3 5 2 7 1 
1 5 M b a k p e  –  F i i d i 3 , 1 5 4 6 , 8 3 6 7 

1 6 T y o m u 3 4 7 7 5 2 1 
1 7 Y o g b o 4 8 5 1 , 0 5 1 1 

1 8 Z u a b a a n  I 5 3 7 1 , 1 6 3 1 
1 9 Z u a b a a n  I I 1 , 0 5 4 2 2 8 5 2 

2 0 Z u a b a a n  I I I I 1 , 1 6 2 2 , 5 1 9 2 
  T o t a l  399, 073 3 8 4 

Source: NPC 1991 Projected to 2017 
 
In order to avoid unnecessary repetition of surveying the same 
feature more than once or revisiting the same place for different 
features, a field note book designed with rows and columns in 
the format of GPS tracks and way points was used to survey 
different features simultaneously. 
Selection of study respondents 
Makurdi had a total population of 519,051 (NPC, 1991 
projected to 2017). In determining the sample size Krejcie and 
Morgan (1970) method of determining sample size was adopted, 
which states that for an area with population between 75, 000 to 
999, 000, the sample size could be 384. Since the population of 

the study area falls within this range, the sample size of 384 was 
adopted.  
In this study, the purposive sampling technique was used to 
select locality where questionnaires were administered. From 
the 1991 National Population Census locality data of the study 
area, the study area is made up of 52 localities; but 20 localities 
(Table 1) were purposively drawn from the 52 localities, taking 
cognizance of localities where the incidence and impact of 
flooding was critical. 
The respondents within localities were systematically sampled 
(households were selected after every 10 count), with each 
locality weighted in proportion to its population size. As was 
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 adopted in the conduct of this research, Agusomu (2014) noted 

that to be included in a systematic sampling of this nature, the 
subject must be household heads or representative of the 
household head. This was to ensure the reliability of the 
information to be obtained. Three hundred and eighty-four (384) 
questionnaires were administered and three hundred and eighty 
(380) questionnaires retrieved from household heads in 20 
localities selected according to the proportions shown in Table 
1.  
 
Questionnaire design and administration 
The research instrument for the data collection is structured 
questionnaire. It is on this premise the questions were structured 
in such a way that it provides specific options for the 
respondents to fill. The questionnaire consists of several 
sections: Sections A, B, C, D, E and F. Section A enquires about 
the respondents’ demographic and socioeconomic 
characteristics (age, sex, educational qualification, marital 
status, income and occupation). Section B involves locational 
description of the respondents. Section C focuses on 
respondents’ experience with flood and the mode of receiving 
information on flooding in Markudi. Section D deals on flood 
awareness and preparedness measures adopted by respondents 
which comprises of household view of factors that influences 
flooding, point of view of flood preparedness measures that can 
be adopted and preparedness measures adopted by households. 
Section E evaluates flood impact and section F is on the 
household level of preparedness for flood in Markudi. 
The Likert scale format was used to classify responses to each 
question. Four (4) points likert scale of Strongly Agree (4), 
Agree (3), Disagree (2) and Strongly Disagree (1) and three (3) 
point likert scale of Severe (3), little (2) and no impact (1) are 
considered appropriate for the respondents in the empirical 
analysis of the research items on flood occurrences in the study 
area. The questionnaire is accompanied by a covering letter after 
passing ethical consideration assessment of the research. The 
covering letter introduces the objective of the questionnaire and 
what the instrument intends to achieve. The questionnaire was 
exclusively administered systematically by the researcher with 
the support of trained research assistants who are mainly 
University students from Benue State University and University 
of Agriculture, Makurdi undergoing industrial training. The 
major focus of the research study comprises of fifty-seven (57) 
questions which are further segmented into sections. The 
instrument developed for this study was subjected to validation 
and reliability test.  

I. Reliability of the Research Instrument 
Reliability simply means the consistency of research instrument 
yielding the same result over time. A good research study must 
adopt instrument of data collection that is reliable when used by 
other researchers or for related study. There are various ways of 
determining the reliability of research instruments. The 
measures include Test-Retest or Pre-test and Post-test, Multiple 
form, Parallel and the use of electronic process such as 
Guttmann, Split-half and others (Mohajan, 2017). In either of 
the cases, correlation analysis is the statistical tool used in the 
determination of correlation. The correlation (r) value falls 
between 0.00 and 1.00. If the r=0, it implies no reliability; r=0.5, 
there is moderate reliability, r=0.6-0.7, there is high reliability, 

0.8-0.9 is very high or excellent reliability and r=1.0 means 
perfect reliability. In this study, parallel method of reliability is 
used. This method correlated the responses of the respondents, 
researcher and the research assistants to find out the level of  
 
 
correlation or response agreement among the respondents on 
flood in Makurdi. The analysis was conducted using Cronbach 
Alpha in SPSS reliability test procedure. The correlation value 
indicates r=0.9970 which therefore, suggests that the research 
instrument is reliable at 99.7%. 
 

II. Validity of Research Instrument 
Validity of research instrument is defined as the ability of the 
instrument to have truly measured what it is designed to 
measure (Ghauri and Gronhaug, 2005). An instrument is valid 
when it is measuring what it is supposed to measure. Validity 
explains how well the collected data covers the actual area of 
investigation (Ghauri and Gronhaug, 2005). This study 
examined the validity of the instrument used for this research 
via content validity. This is to ensure that the questionnaire is 
able to collect essential data that is necessary for the 
operationalization of the concept of hazard of place model in 
Makurdi. Content validity involves evaluation of a new survey 
instrument to ensure that it includes all the items that are 
essential and eliminate undesirable items to a particular 
construct domain (Lewis et al. 1995; Boudreau et al. 2001). In 
order to apply content validity, the following steps are involved 
in accordance to the work of Hamed (2016): 
i. An exhaustive literature review to extract the related items. 
ii. A content validity survey is generated (each item is 

assessed using 3-point scale: not necessary, useful but not 
essential and essential). 

iii. The survey should be sent to the experts in the same field of 
the research. In this study, the questionnaire was forwarded 
to six (6) experts of Hydrology. 

iv. The content validity ratio (CVR) is then calculated for each 
item by employing Lawshe (1975)’s method: 
CVR =  − (/ 2) 

/ 2 
Were 

CVR= Content validity ratio; ne= number of panel members 
indicating essential; N= total number of panel members.  
v. Items that are not significant at the critical level are 

eliminated.  
Table 2 shows the guideline for valid value of CVR for the 
evaluated item to be retained.The CVR proposed by Lawshe 
(1975) is a linear transformation of a proportional level of 
agreement on how many “experts” within a panel rate an item 
“essential”.  
The final evaluation to retain the item based on the CVR 
depends on the number of panels. In this study, six (6) panel 
members were considered. Based on Lawshe (1975) CVR, the 
questionnaire had a total of 57 items that were significant and 11 
insignificant. The items that are significant were compiled to 
form the instrument used to collect data from households on 
socioeconomic flood vulnerability in Makurdi. 
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Table 2: Minimum Value of CVR 
N u m b e r  o f  P a n e l i s t M i n i m u m  V a l u e 

5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
20 
25 
30 
35 
40 

0 . 9 9 
0.99 
0.99 
0.75 
0.78 
0.62 
0.59 
0.56 
0.54 
0.51 
0.49 
0.42 
0.37 
0.33 
0.31 
0.29 

Source: Lawshe (1975)  
 

DATA ANALYSIS 
Three hundred and eighty-four structured questionnaires were 
administered to household headsin 20 localities of the study 
area. Three hundred and eighty questionnaires were returned 
and information on the following were obtained: 
i. Demographic characteristics: Age and gender 
ii. Socioeconomic characteristics: Income, educational status, 

employment status, tenancy status and purchase of flood 
insurance. 

The data collected were analyzed using descriptive statistics 
(percentages, frequencies and mean) and statistical analyses 
(Pearson moment correlation) were employed. Null hypothesis 
(H0) was formulated and tested using Pearson moment 
correlation.  The Student T-test was used to test for the 

significance of correlation coefficient value obtained. The 
analyses were conducted using SPSS version 20 and Microsoft 
Excel.  
Hypothesis Testing 
H0: There is no significant relationship between educational 
status and income of households in Makurdi. 
RESULTS AND DISCUSSION 
Socio-economic Flood Vulnerability of Households in 
Makurdi 
Table 3shows the mean score value for the demographic and 
socioeconomic characteristics of households. A total of 384 
questionnaires were administered to household heads in 
Makurdi and 380 were retrieved from the household heads in 
Makurdi. 

 
Table 3: Demographic and Socioeconomic Characteristics of Households 

Demographic and Socio-Economic Characteristics  
N Mean Score Likert Scale Rating Response selected Option  

A g e 3 8 0 2 . 2 9 1 2 6 - 3 5 y e a r s 
G e n d e r  o f  h o u s e h o l d  h e a d   3 8 0 1 . 0 9 1 M a l e 
E d u c a t i o n a l  s t a t u s 3 8 0 2 . 9 7 1 I n f o r m a l 
Do you have any gainful employment 3 8 0 1 . 2 0 1 Y e s 
If yes above, what is the status of your occupation  3 8 0 1 . 8 0 2 F a r m i n g 
I n c o m e  p e r  m o n t h 3 8 0 2 . 4 7 2 1 0 , 0 0 0 - 1 9 , 0 0 0 
T e n a n c y  s t a t u s 3 8 0 1 . 3 5 1 O w n e r  o c c u p i e r 
D o  y o u  h a v e  i n s u r a n c e  p o l i c y 3 8 0 1 . 6 3 1 N o 
I f  n o ,  w h a t  i s  t h e  r e a s o n ? 3 8 0 1 . 9 5 1 Cost of insurance 
Are you willing to undertake insurance? 3 8 0 1 . 1 7 1 Y e s 

Do you consider residents safety to be government responsibility?  3 8 0 1 . 2 3 1 Y e s 

     Source: Field Survey, 2017 
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4.1 Age 
 

Assessment was conducted on respondent’s age as a factor that 
influences individual and community response to and recovery 
from flood in Makurdi. Cutter (2003) considered the age of 
households as a factor that influence their response to and 
recovery from flood and conclude that the two demographic 
groups most affected by disasters are the children and elderly. 
This is examined from the percentage of children under five (5) 
years and the percentage of the elderly above sixty-five (65) 
years.  This is because of their physical condition and 
dependency status (Kuhlickeat al. 2011).  In Makurdi, the age 
distribution with higher mean score value as shown in Table 3 is 
26-35 years. Therefore, men and women of age 26-35 years 
with mean score value of 2.29 forms the predominant age 
distribution of the inhabitants of Makurdi. This age bracket 
represents a group of people that are physically active, less 
dependent with very little burden of care and may not have 
hindrances with mobility during a flood event. In other words, 
in Makurdi based on age as a factor that influence response to 
and recovery from flood, majority of the population may not be 
vulnerable to flood because they are found within the active age 
bracket (25-35 years), while some of the population may be 
vulnerable to flood because they fall within the age bracket of 
under 5 and above 65 years of age. Even though historical data 
on flood fatalities reveal that young (Lowe, Ebi and Forsberg, 
2013) and middle-aged men are also vulnerable to flood due to 
risk taking behaviors (Doocy et al. 2013), rescue activities, and 
temporary impairment due to alcohol or drugs (Jonkman and 
Kelman, 2005). Based on this assertion, the active age bracket 
of 25 – 35 years which is the dominant age group of households 
in Makurdi could be vulnerable to flood because of the risk-
taking behaviors that they have as well as temporary impairment 
due to alcohol and drugs. 
According to Rufat et al. (2015) age is the leading demographic 
driver of socio-economic vulnerability to flood and appears 
mostly in the disaster response and recovery stages. Studies 
conducted by Kuhlickeat al. (2011) suggest that only the old 
(above 65 years) and the very young (below 5 years) tend to be 
more vulnerable to flood, because of their dependency status 
and physical condition. Jonkman et al. (2009) asserted that 
majority of victims of flooding are elderly; they are unable 
/unwilling to evacuate, incapable of surviving the physical flood 
effect and/or suffered from deterioration of basic public health 
services inside and outside flooded areas. 
Extremes along the age spectrum affect mobility out of harm’s 
way and increase the burden of care following a damaging event 
like flooding. Parents lose time and money caring for children 
when day care facilities are affected; elderly have more mobility 
constraints or mobility concerns increasing the burden of care 
and lack of resilience (Hewitt, 1997; Cutter, Mitchell, and Scott, 
2000;Cutter, 2003). This is partially the result of reductions in 
services that may make recovery especially difficult for age 
dependent populations (Tunstall et al. 2006; Green et al. 2007; 
Jonkman et al. 2009). The contribution of age to socio-
economic flood vulnerability can be offset by previous flood 
experience and anticipatory behaviors during the mitigation 

phase. Some researchers argue that children can also serve as 
resilience drivers by bringing together community networks 
through their schooling, leisure and friendship network (Walker 
et al. 2012; Rufat et al. 2015), by providing assistance during 
the recovery process (Kuhlickeet al. 2011).  
 
4.2 Gender 
Among the characteristics of individuals and communities that 
influence how they are affected by, respond to and recover from 
the damaging impact of flooding is gender (Dankelman, 2002; 
Cutter et al. 2003; Brody et al. 2008; Terry, 2009; Babugura, 
2010; Ajibade, McBean and Bezner-Kerr, 2013). Gender refers 
to the socially constructed identities, roles, responsibilities and 
opportunities associated with being a man or woman (Ajibade et 
al. 2013).  Table 3 shows that the dominant gender of household 
head with mean score value of 1.09 in Makurdi is male. 
A number of scholars have highlighted the gender implications 
of flooding in terms of preparedness and impacts (Enarson and 
Morrow, 1998; Anderson, 2000; Sultana, 2010), division of 
labor (Enarson, 2001), parenting (Peek and Fothergill, 2008) 
and post disaster work and recovery (Fothergill, 1996; 
Bradshaw, 2002; Enarson et al., 2006). Bearing this in mind, the 
masculine gender which form the majority of household head in 
Makurdi tend to have more flood coping capacity, lifesaving 
skills like swimming, less tendency to be hurt or killed in flood 
disasters than the feminine gender. Also, women in Makurdi are 
more susceptible to flood because of their gendered roles as 
mothers and caregivers; their ability to seek safety during 
disaster emergencies is often restricted by their responsibilities 
to the young and very old, both of whom require help and 
supervision (Ajibade et al. 2013).  
In other words, in Makurdi based on gender as a factor that 
influence how individuals cope with, respond to and recovery 
from flood, majority of the household head are not vulnerable to 
flood because they are males and tend to have more ability to 
respond to and recover from flooding. This finding is similar to 
the position of Enarson et al. (2006) that are of the opinion that 
apart from poverty, women’s susceptibility to flood is also 
influenced by their gendered roles as mothers and caregivers; 
their ability to seek safety during disaster emergencies is often 
restricted by their responsibilities to the young and very old, 
both of whom require help and supervision. 
 
4.3Income 
Table 3 shows that majority of the sampled households in 
Makurdi earn between 10,000 to19, 000 Naira per month as 
their income with a mean score value of 2.47. According to 
World Bank (2008), 1.9 US dollars is the daily absolute poverty 
line. This according to De Silva and Kawasaki (2018) refers to 
the minimum amount of money required to allow a household 
purchase a range of goods and services to support life. Based on 
this, the threshold amount of money in naira required to allow a 
household to purchase a range of goods and services in Makurdi 
in a month is 25, 650 at 450 naira to 1 US dollar. Table 3 shows 
that the residents of Makurdi earn below 1.9 US dollars as 
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 stipulated by World Bank (2008). According to De Silva and 

Kawasaki (2018), households that earn below 1.9 US dollars 
daily are poor and exhibit financial poverty, while households 
that earn above that are considered non poor.  
Poverty can be measured both in terms of monetary and non-
monetary dimensions. This study considered only financial 
poverty, with per capita income used as the main indicator. 
Based on this, many households in Makurdi are poor and exhibit 
financial poverty. Fewer individual and community resources 
for recovery will be available in Makurdi, thereby making the 
community less resilient to the impact of flood. This is in 
agreement with the findings of Cutter (2003) in the United State 
of America, who agree that poverty is a primary contributor to 
socio-economic flood vulnerability, as it makes fewer individual 
and community resources for recovery available, thereby 
making the communities that are poor less resilient to the impact 
of flood. Studies have shown (De Silva and Kawasaki, 2018) 
that a higher percentage of poor households suffer greater losses 
due to floods than non-poor households. Non poor households 
can recover financial losses in three (3) months; in poor 
households, this takes at least eight (8) months, and sometimes 
up to ten.  
One reason why residents of flood prone areas in Makurdi 
reside in flood prone areas could be because they do not have 
the money or resources to live in areas with low flood 
vulnerability. This is because majority of them are poor. Poor 
people tend to live in hazard prone areas (Hoevenet al. 2015), 
because they do not have the money or resources to live 
elsewhere (Chan, 1995).  Poor households who live in flood 
prone area in Makurdi will experience slow recovery from 
flooding whenever it occurs. Wealth enables individuals to 
quickly absorb and recover from losses, but it also means that 
there may be more material goods at risk in the first place. On 
the other hand, there is more agreement that poverty is a 
primary contributor to socio-economic vulnerability as fewer 
individuals and community resources for recovery are available, 
thereby making the community less resilient to the impact of 
flood (Cutter, 2003).  
Poor households in Makurdi who suffer equal damage with non-
poor households during flooding will suffer higher relative loss 
because their income is low. A variety of studies (Brouwer et al. 
2007; Patnaik and Narayanan, 2010; Hallegatteet al. 2010; 
Henry et al. 2015; Tahira and Kawasaki, 2017; Borgomeoet al. 
2017; De Silva and Kawasaki, 2018) have examined the 
relationship between poverty and flood disaster. While 
accounting for differences in conditions, regions, and scale, 
most of these studies confirmed that flood disaster has a 
significant and adverse effect on poverty and human 
development. If non poor and poor household suffer equal 
damage in disaster, relative loss will be higher for the poor 
household for its income is lower (De Silva and Kawasaki, 
2018).  In other words, the poor tend to lose less money, but the 
money lost represents a larger fraction of their long-term 
average income.  Vulnerability in this sense is a measure of 
household’s capacity to anticipate, cope with, resist, and recover 
from the impact of flood. Average economic loss in absolute 
terms is significantly higher for non-poor households. Logically, 
their coping capacity is also greater, which is reflected by the 
fact that disaster loss relative to annual income is significantly 

lower for those households. Conversely, financial loss in 
relative terms is significantly higher for poor households, 
confirming the hypothesis that poor households suffer most 
from flooding. 
 
4.4 Employment Status 
Assessment was conducted on respondent’s employment status 
as a factor that influences individual and community’s response 
to, coping ability and recovery from flood in Makurdi. Table 3 
shows that the employment status of majority of individuals in 
Makurdi with higher mean score value of 1.9 is farming. This 
shows that majority of individuals in Makurdi are farmers. Poor 
households in Makurdi that depend on agriculture for their 
livelihood suffer most from flood disaster as a result of damage 
to their crops. This is because farming happens to be the most 
affected source of livelihood whenever flooding occurs, because 
farmlands form the majority of landuse affected (De Silva and 
Kawasaki, 2018). This makes recovery from flood impact slow 
and difficult thereby exposing these individuals and 
communities in Makurdi to high socio-economic vulnerability to 
flood.Poor and non-poor households that do not depend on 
farming suffer less because their source of livelihood may not 
be significantly affected. This enhances recovery from flood 
impact and reduces their socio-economic vulnerability to flood. 
This corroborates the findings of Obiora (2014), who conducted 
a study on the impact of 2012 flooding in Benue state. 
Questionnaire was administered to120 farmers and the results 
shows that these farmers lost farmlands (60%), houses and 
storage (60%), and human lives (10%). This is also similar to 
the findings of De Silva and Kawasaki (2018), who posits that 
the agricultural sector is highly vulnerable to natural disaster 
like flooding. They suggest that households with low monthly 
income that depend on agriculture for their livelihood suffer 
most from flood disaster as a result of damage to their crops. 
This they attribute to the fact that farming happens to be the 
most affected source of livelihood whenever flooding occurs, 
because farmlands form the majority of landuse affected. 
Farmers, fishermen and those involved in resource extraction 
may be severely impacted by flood events when their means of 
production is lost and may not have the requisite capital to 
resume work in a timely manner. Those involved in farming 
may suffer as disposable income fades and the need for services 
declines. This contributes to a slower recovery from flood 
disaster (Hewitt, 1997; Cutter, 2003). 
The agricultural sector is most vulnerable given its dependency 
on climate. Any change in weather conditions or increase in 
hydrometeorological hazards such as flooding can affect annual 
and decadal incomes and the sustainability of the resource base 
(Cutter, 2003). Occupation is an important dimension of socio-
economic flood vulnerability. Individuals and communities 
mostly made up of peasant farmers and non-skilled individuals 
have lower wages and might suffer greater impacts from flood 
hazard and face slower recovery from flood disaster (Cutter, 
2003). 
 
4.5 Tenancy Status 
Assessment was conducted on the tenancy status of household 
heads in Makurdi, as a factor that influences individual and 
community response to and recovery from flood. Table 3 shows 
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 that the tenancy status of majority of the household heads in 

Makurdi is owner occupier with a mean score of 1.35. This is an 
indication that most of the household heads in Makurdi own the 
property that they occupy and have experienced flood in the 
past. The implication of this is that they are more likely to make 
structural improvements on their property and take more 
immediate action to reduce future flood losses. Home owners in 
Makurdi are going to be more favored in terms of post disaster 
housing and individual assistance programs and are also more 
likely to have greater awareness of flood risk, deep 
understanding of warnings. In the aftermath of flooding in 
Makurdi, renters are more likely to relocate or seek for 
emergency shelters. This reflects greater attachment to place 
among homeowners to their property, because poor home 
owners will most likely not relocate. Based on the land tenure 
characteristics of majority of household head in Makurdi as it 
relates to their ability to respond to and recover from flood, it 
would be stated here that socio-economic flood vulnerability in 
Makurdi is low. 
This confirms the findings of Rufat et al. (2015) who posits 
local attachment, use of precautionary measures, and structural 
mitigation were higher among homeowners than renters. 
According to Rufat et al. (2015) property ownership can 
strongly influence the level of control a resident has over the 
adoption of protective measures and access to post-disaster 
assistance, leading to differences in flood susceptibility among 
owners, renters, squatters, and the homeless. Post-disaster 
housing and individual assistance programs favored property 
owners over renters (Kamel, 2012). Studies have shown that in 
advance of flooding, homeowners have shown a greater 
awareness of flood risks (Kuhlickeet al. 2011), deeper 
understanding of warnings (Paul and Routray, 2011), taken 
more immediate action to reduce damage and were less likely to 
seek emergency shelter (Fekete, 2009). In the aftermath of 
flooding, renters had lower rates of return than homeowners 
(Elliott et al. 2009). This reflects a combination of greater 
attachment to place among homeowners (Elliott and Pais, 2006; 
Steinführer and Kuhlicke, 2007), higher prices and availability 
constraints for rental properties (Whittle et al. 2010), and greater 
control by homeowners over the pace and quality of repairs 
(Tunstall et al. 2006; Elliott et al. 2009; Whittle et al. 2010). In 
response to flooding, property owners were also more likely to 
make structural improvements on property to reduce future 
flood losses (Pelling, 1997; Steinführer and Kuhlicke, 2007). 
4.6 Flood Insurance 
I. Individual Purchase of Flood Insurance in Makurdi  
Assessment was conducted on individual purchase of flood 
insurance in Makurdi, as a factor that influences individual and 
community recovery from flood. Table 3 shows that majority of 
household head in Makurdi have knowledge about flood 
insurance but have not purchased flood insurance. Household 
heads were asked the reason for non-purchase of flood insurance 
in Makurdi. They believe that their inability to purchase flood 
insurance is attributed to the cost of insurance premium which is 
a function of affordability. Table 3 reveals that respondents are 
willing to purchase flood insurance whenever their income 
improves. According to the hierarchy of human needs (Maslow, 
1943), humans tend to satisfy physiological needs such as food, 
shelter, and economic stability before turning attention to other 

needs such as environmental quality and self-actualization. 
Restricted by financial resources, low-income households in 
Makurdi may tend to spend money on items necessary for 
survival, and may have no additional money to invest in flood 
protection even if they perceive high risks. 
This confirms the findings of Michel-Kerjen (2015) in U.S.A. 
who reported that many as 80% of the residents affected by 
flooding caused by Superstore Sandy in U.S.A. in 2012 had no 
flood insurance.  Similar findings by Okeleyeet al. (2016) in 
Oke-Ogun region of Oyo State, Shao et al. (2017) in the coastal 
cities of U.S.A. and Oulahen (2015) in Canada, reported low 
purchase of flood insurance by households. Another factor that 
could be responsible for the low purchase of flood insurance in 
Makurdi could be the low level of education of households. 
According to Shao et al. (2017), individuals with higher levels 
of education tend to buy flood insurance for more safety. This 
fact indicates that higher level of education, may lead to better 
awareness of flood risks, which in turn positively affects one’s 
voluntary decisions on flood insurance purchase. 
Table 3 shows that household heads considered residents safety 
to be government responsibility. This may be one of the factors 
responsible for household head inability to purchase flood 
insurance in Makurdi. Inhabitants of flood prone areas that are 
of the opinion that their safety is government responsibility will 
most likely not have individual flood insurance in place, 
because they have passed the responsibility for such action to 
authority (Lechowska, 2018). According to Lowe et al. (2013), 
the purchase of flood insurance means risk transfer and quick 
recovery from the impact of flood. The presence of flood 
insurance in Makurdi means transferring household burden of 
reconstruction and recovery from flood impact on the insurance 
companies. This will make response to and recovery from flood 
in Makurdi, less challenging for the low-income households 
who form the majority. But the reverse is the case; the lack of 
flood insurance implies that whenever flood occurs, recovery 
from flood hazard will be challenging and slow in Makurdi 
thereby making socio-economic flood vulnerability high. 
According to Eze et al. (2018), when majority of individuals in 
a settlement are farmers, low-income earners, illiterate and do 
not have access to flood insurance, their socio-economic 
vulnerability to flood is high. This is because these socio-
demographic characteristics of households contribute highly to 
their vulnerability to floods by reducing their coping and 
recovery capacity. From the foregoing, the finding from this 
study is supportive of the fact that in Makurdi, majority of the 
households are farmers, illiterate, low-income earners and do 
not have access to flood insurance. These socio-economic 
characteristics of households in Makurdi contribute highly to 
their vulnerability by reducing individual capacity to respond to, 
cope with and recover from the negative impact of flooding. 
Based on this, households in Makurdi are highly vulnerable to 
flood. On the other hand, household heads majorly are males, 
own the houses they reside in and are between the age of 25 to 
35 years. Based on these characteristics of household heads, it 
can be said that socio-economic vulnerability to flood is low in 
Makurdi. 
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 4.7 Educational Status 

Table 3 reveals that majority of the households in Makurdi have 
informal education with a mean score value of 2.97. This 
implies that majority of the households in Makurdi do not have 
formal education and are illiterate. This is similar to the findings 
of Eze et al. (2018) in Niger State, whose study suggests that a 
large number of respondents interviewed do not have formal 
education. Formal education is an organized educational model, 
structured and administered according to a given set of laws and 
norms, presenting a rather rigid curriculum as regards 
objectives, content and methodology. Formal learning is 
normally delivered by trained teachers in a systematic way 
within a school/college/institute or university (Eze et al., 2018). 
Therefore, in this study, any education obtained outside the 
above defined formal education is classified as non-formal.  
According to Eze et al. (2018) the low level of education of 
households in rural and semi urban settlements in Nigeria can be 
attributed to parent’s apathy towards child education. Most 
parents do not send their children to school, but take them along 
to farms. Farming activities are carried out by fathers and the 
children, which occupy most of their time daily. They reported 
that daily farming activities by most households leave the 
children with little or no time for schooling.This could be one of 
the major reasons why majority of the household heads in 
Makurdi have informal education. 
Household level of education is very important as it enhances 
translation of early warning information into meaningful 
decision (Cutter, 2003; Eze et al. 2018). However, the low level 
of formal education observed in Makurdi can impair cogent 
decision when flood disaster strikes.  The implication of the low 
literacy level of the individuals in Makurdi is the fact that these 
individuals and communities have low capacity to understand 
some of the information emanating from institutions saddled 
with the responsibility of flood management at the State and 
Federal level, as this information is supposed to enhance their 
ability to respond to, cope with and recover from the impact of 
flood in their respective locations. According to Cutter (2003), 
lower education constrains the ability to understand early 

warning system and access to recovery information. From the 
foregoing, households in Makurdi have high socio-economic 
vulnerability to flood because majority of them have informal 
education and possess low capacity to understand some of the 
information from institutions saddled with the responsibility of 
managing flood.  
The low level of education of households in Makurdi could 
deprive households of having better paying jobs and incomes 
that can enhance recovery from the impacts of flood.  Education 
provides an example of the coupling of income with other forms 
of capital where higher levels of education may lead to better 
paying jobs and higher incomes (Braun and Abheuer, 2011). 
This in turn may result in increased asset ownership where 
damage costs from flood events are higher for wealthier 
households in absolute cost, but flood damage cost represent a 
lower proportion of the total income and capital of wealthier 
households. As a result, the coping capacity of non-poor 
households remains greater than poorer households (Brouwer et 
al. 2007). Conversely, lower education coincides with poverty, 
overcrowding, unemployment, income inequality and 
marginalization. Even if the poor and marginalized face less 
economic damage cost, the relative impact of damaging flood 
events is generally greater for low-income groups. It may take 
years for those who cannot afford the cost of repair, 
reconstruction, or relocation to recover from even moderately 
damaging event (Masozeraet al. 2007). 
H0: There is no significant relationship between educational 
status and income of households in Makurdi 
Relationship between Educational Status and Income of 
Households in Makurdi 
An assessment of the relationship between educational status 
and income of household heads in Makurdi was conducted. The 
null hypothesis that there is no significant relationship between 
educational status and income of household head in Makurdi 
was tested using Pearson moment correlation coefficient at 0.05 
level of significance and 7 degree of freedom. This is shown in 
Table 4. 

Table 4: Correlation between Educational Status and Income  
of Households   

  Education I n c o m e 

E d u c a t i o n 1 

I n c o m e -0.11944 1 

The correlation coefficient result is -0.11944. This was meant 
to show the strength and direction of the association between 
respondent’s educational status and income in Makurdi. The 
result shows a weak negative relationship between 
respondent’s level of education and income in Makurdi. 
The student t-test was used to test the significance of the 
correlation coefficient result obtained. The student t-test result 
shows that the calculated t result is -0.318 and the tabulated t- 
value at 0.05 level of significance and 7 degree of freedom is 
2.365. Since the critical t- value is greater than the calculated 
t- value; the null hypothesis which states that there is no 
significant relationship between educational status and income 

of household in Makurdi is accepted. The relationship is 
insignificant, which implies that in Makurdi educational status 
does not influence the income of households. The reason for 
this could be because majority of the households in Makurdi 
have no formal education and can be said to be illiterates. The 
implication of this is that majority of the households in 
Makurdi have no formal education and may not have access to 
better paying jobs which will translate to low-income for the 
households as shown in Table 3. This low level of household 
income may translate to household slow recovery from the 
menace of flooding whenever it occurs. According to Braun 
and Abheuer (2011) education provides an example of the 
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 coupling of income with other forms of capital where higher 

levels of education may lead to better paying jobs and higher 
incomes. Conversely, lower education coincides with poverty, 
unemployment, income inequality. 
 
SUMMARY 
This study is aimed at assessing household socio-economic 
flood vulnerability in Makurdi, Benue State, Nigeria.From the 
study, it was found out that the socio-economic characteristics 
of households have exacerbated the vulnerability of these 
households to flooding. Majority of the households are 
illiterate, low-income earners, depend on agriculture and do 
not have flood insurance. Based on household socio-economic 
characteristics of age, gender, and tenancy status in Makurdi, 
it can be said that these characteristics enhances their ability to 
respond to and recover from the impact of flooding and hence, 
their socio-economic vulnerability to flood is low.  
Majority of households in Makurdi are aware that the area 
they reside is prone to property damage and loss of life from 
flooding and have not purchased flood insurance to make 
recovery from the impact of flood easy.  
From the study, it was found out that households considered 
residents safety to be government responsibility.Inhabitants of 
flood prone areas that are of the opinion that their safety is 
government responsibility will most likely not have individual 
flood mitigation measures in place and will be vulnerable to 
flooding. 
 
CONCLUSION 
Effort was made to examine the demographic and socio-
economic characteristics of individuals that influence their 
ability to respond to, cope with and recover from the negative 
impacts of flooding in Makurdi. The study concludes that 
households in Makurdi are vulnerable to flood because they 
are illiterates, low-income earners, farmers and have not 
purchased flood insurance. Also, households have low socio-
economic flood vulnerability because their age bracket is 
between 26 to 35 years, are male and landlords.  
 
7.  RECOMMENDATION 
Majority of households in Makurdi are low-income earners 
whose major occupation is farming. These households have 
attested to the fact that they do not purchase flood insurance 
because of the cost of insurance premium. Benue State 
government and the Federal Ministry of Finance should 
provide conducive environment that will encourage 
households in Makurdi to diversify their sources of income to 
commerce and trade. When this is done, it may enhance the 
purchase of flood insurance and recovery of households 
whenever flooding occurs. It is also recommended that 
farmers can practice irrigation farming as this type of 
agricultural practice is not likely to be affected by flooding. 
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