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ABSTRACT:

The severe climate change necessitates the people who live in the flood prone areas, to
implement the flood mitigation measures in their communities. There are various factors
that influence the uptake of mitigation measures; these factors are very vital in the design of
community development plans. This research aims to assess the relationship between socio-
psychological factors and the people’s uptake of flood mitigation measures in Budalangi,
Kenya. The socio-psychological factors include - (1) the perceived self-efficacy, (2) the
flood experience, (3) the perceived response cost, (4) the worry, and (5) the perceived flood
consequences. Primary data was obtained from one hundred households in Budalangi
through face-to-face interviews. The statistical analysis and Spearman correlation test were
employed for evaluating the interviewed data. The analysis results revealed that the uptake
of mitigation measures is greatly affected by the self-efficacy. The flood experience and
worry contribute moderate and weak positive influences, respectively. The perceived
response cost has negative influences. The perceived consequence is statistically
insignificant factor. The identified barriers of mitigation schemes implementation include -
incentive, financial issue, lack of technology, communication and information transferred.
These impediments required immediate attentions to improve the mitigation management at
household’s level. The future research should focus on household’s perspectives if the
effective mitigation measures are implemented.

Key-words: Socio-psychological factors, Flood, Protection Motivation Theory, Flood
Mitigation Measures.

1. INTRODUCTION

The previous research shown that, in 2050, approximately two billion people or more
will be affected by flood from the frequent rainfall, snow and ice melting (Bogardi, 2004).
Globally, communities along the rivers are experiencing an exponential rise in flood risks
(Ceola et al., 2014; Costache, 2014). The anthropogenic factor has a high impact on the
degree of flood damages (Elme et al., 2012). The flood risk potential increases with the rise
in the number of properties in floodplains (Taki et al., 2013; Nusit et al., 2019). Moreover,
flooding event impedes social and financial developments.
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The floods significantly influence the country developments and people well-beings.
They pose a profound threat to education, health, infrastructure, economic growth, and
environment.

Budalangi in Busia County, Kenya, located at the mouth of Nzoia river. According to
its geographical conditions, the area is prone to be affected by flooding disasters, which
may result in huge economic and financial losses. For example, in May 2018, 4,000 farmers
were affected by flood and 39,000 acres of crop were destroyed (NTV, 2018). In response
to that incident, Government of Kenya has initiated and implemented the flood mitigation
projects. The Western Kenya CDD and Flood Mitigation Project (2007-2016) was one of
the projects equipped by the Government of Kenya at that time. The project includes many
components such as dike and weir dam constructions. The public mitigation measures could
not eradicate the entire damages; however, private mitigation measures contribute a
significant role in damages reduction. Private mitigation measures formed the part and
parcel of contemporary flood risk management. (Osberghaus, 2015).

The previous studies related to floods and flood mitigation measures within the
Budalangi Constituency focused on - (1) comparative study of flood resilience (Atieno,
2015), (2) understanding the extreme climatic events (Huho & Kosonei, 2014), (3) the
flood root causes and community interventions (Okumu, 2017), (4) the analysis of flood
impact based on gender differences (Mukuna, 2015), and (5) the perceptions of household
on impacts (Opondo et al., 2014). However, very little attention has been directed to the
detailed assessment of the factors that influences the uptake of mitigation measures at
household level. Therefore, the objective of this study is to evaluate the relationship
between the socio-psychological factors and the uptake of flood mitigation measures in
Budalangi, Kenya.

In this research, the socio-psychological factors include the perceived self-efficacy, the
flood experience, the worry, the perceived response cost, and the perceived flood
consequences.

2. PROTECTION MOTIVATION THEORY

This research was characterized based on the Protection Motivation Theory (PMT),
which was developed by Rogers in 1975 (1983). At first, the PMT was used to explain the
self-protection behavior of people based on their health risks. The PMT was later improved
by Miler et al. (2000). Even though, the PMT was initially developed for health protection
scheme, its uses were extended to other fields of study. Grothmann et al. (2006) adopted the
PMT for assessing the personal protection plan on flood disaster. According to the
Grothmann’s framework, individual who have ability to protect themselves from flood will
implement more measures. In addition, individual who perceives the mitigation measure
will effectively reducing flood damages and losses.

The flood-experienced people are likely to implement the mitigation measures, to
avoid or reduce the damages associated with floods. In addition, households that worry
about the flood consequences will be motivated to implement mitigation measures to
protect themselves. The individual who perceive that the cost of implementing mitigation
measure is high and time consuming is unlikely to take mitigation measures.

Regarding to the perceived flood consequences, individual who perceive the impacts of
flood will be encouraged to implement the mitigation measures. On the other hand, the
perceived flood damage does not influence these intentions, because it does not
automatically convert to high levels of preparedness. However, the implementation barriers
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are exit. This includes the lack of incentives, limited information transferred, and the
financial status of the household. The example of previous research which employed the
PMT for the household behaviors assessment includes Grothmann, et al. (2006), Bubeck et
al. (2013), Poussin et al. (2014), Osberghaus (2015), and Babcicky et al. (2017).

3. MATERIALS AND METHODS
3.1. The study area

Budalangi located in the Western part of Kenya, in Busia County (see Fig. 1). It lies
between the latitude 0° 30" S and 0° 11' 30" N, the longitudes 33° 56' 30" W and 34° 10" 30"
E (Muku et al., 2013). The study area was selected because of it situated in the flood prone
area (Opere, 2013; Opondo, 2013). The study area has a very flat topography. The average
annual rainfall of the area ranges from 750 — 1,015 mm (Onywere, 2011). It is about 185
square-meter wide. The total population of the study area is 66,732 with the number of
households standing at 15,245 (KNBS, 2010).
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Fig. 1. The study area.
3.2. The sample sizes

To determine the sample size, Yamane’s sampling method was adopted (Yamane,
1973). The sample size calculation based on Yamane’s method is expressed in Eq. 1.

n = N/(1+Ne?) @))

in which, n is the sample size, N is the population (households), and e is the margin of error (0.1, 0.05
or 0.01).
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The sample size in this research was calculated with e = 0.1. Therefore, one hundred
household was obtained from Eq. 1.

3.3. Sampling method

Scientific research attaches great importance to the problem of sampling, nowadays
there are specific procedures according to each field (Sarpe and Haidu 2017 — an example
in hydrology; Nistor et al., 2019 — an example in soil sciences). The present study
employed a multistage sampling method for the selection of the sampling sites and the sizes
of sample at each site. Multistage Sampling is one of the sampling techniques which the
size of sample is reducing for the subsequent analysis stage. In the first stage, Busia county
was chosen. In the second stage, Budalangi constituency was purposively chosen because it
is prone to flood event. Then, Budalangi was divided into four strata — central Bunyala,
south Bunyala, west Bunyala, and north Bunyala. In the third stage, 10 sub-locations were
randomly selected. These sub-locations were previously affected by the flood events. In the
final stage, the sample size of the interviewed household was calculated according to the
number of households within each sublocation as shown in Table 1.

Table 1.
Sample sizes of the 10 sub-locations in Budalangi.
Wards (strata) Sublocation Population Number of Sample Percentage
households size
North Bunyala Mudere 1,665 339 4 4
Budalangi 5,608 1,247 15 15
Mudembi 4,113 936 11 11
Ruambwa 5,022 1,135 14 11
South Bunyala Rukala 3,071 680 9 9
Lugale 2,325 520 6 6
Mabinju 3,225 756 9 9
Central Bunyala Magombe West 4,344 1,063 13 13
Magombe Central 3,458 785 10 10
West Bunyala Singinga 3,531 779 9 9
Total 8,240 100 100

3.4. Questionnaire design

The questionnaire contains close-ended questions for socio-psychological factor
assessment (see Table 2). The socio-psychological factors considered in this study included
the perceived self-efficacy, the perceived response cost, the flood experience, the worry,
and the perceived flood consequences. In this research, every interviewed household were
assumed to be influenced by one-time flooding each year. The interviewees were also asked
to state the flood mitigation measures that they had implemented to protect themselves from
flooding.
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3.5. Data collection, entry, and analysis

Household survey was conducted during a period of December 2018 and January 2019
using face-to-face interview technique, from 100 households. Data collected from the field
was coded on the variable view of Statistical Package for the Social Sciences (SPSS). The
socio-psychological variables were coded as indicated in Table 2. The dependent variable
(flood mitigation measures) was ranked from 0 to 9. The Spearman correlation was used in
this research, since the collected data was not normally distributed. In addition, the
Spearman correlation is suitable for ordinal data. The Spearman correlation was determined
by the SPPS and used for evaluating the relationship between socio-psychological variables
and the number of mitigation measures. A method developed by Dancey, et al. (2007) was
used to interpret Spearman correlation coefficient as presented in Table 3.

Table 2.

Summary of field data questions and their coding values.

Independent
Variable

Question Coding

Perceived Self-

Do you agree with this statement? | can

1. Strongly disagree, 2.

Response Cost

implemented mitigation measure?

Efficacy cope up with negative impacts of floods. | Disagree, 3. Neutral, 4. Agree,
5. Agree, 6. Strongly agree
Perceived How do you perceive the overall cost of | 1. Not costly, 2. Slightly

costly 3. Costly, 4. Very costly

village?

Flood How many times have you experience 0. No experience, 1. Once, 2.
Experience flooding event? Twice, 3. Thrice, 4. 4 times, 5.
5 times, 6. over 5 times
Perceived How likely do you perceive an increase 1. Very unlikely, 2 Rather
Consequences of material/ financial or health damage unlikely, 3. Moderate likely, 4.
due to future flood occurrence for your Rather likely, 5. Very likely
Worry Avre you worried about flood risk in your | 1. Not worried, 2. Slightly

worried, 3. Worried, 4. A lot

Table 3.

Interpretation of spearman correlation coefficient in psychology (Dancey et al. 2017).

Level of Strength Correlation Coefficient
Zero 0 0
Weak correlation +0.1to +0.3 -0.1t0 -0.3
Moderate correlation +0.4 to +0.6 -0.4t0 -0.6
Strong correlation +0.7t0 +1.0 -0.7t0 -1.0
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4. RESULTS AND DISCUSSIONS

4.1. The study area

4.1.1 Socio-economical characteristics

The percentage of male and female interviewees were 51% and 49%, respectively.
Most of the interviewed households have the family size of 6-10 people. The 74% of the
households were home owners.

4.1.2 Number of Flood Experience

The heads of the household were asked to state the number of flood events they have
experienced from the past. The interviewed results show that, 3% of the households had no
flood experiences, 8% of them had experienced once, 7% of the interviewed households
stated that they had experienced twice. Majority of the household mentioned that they
experienced flooding three times, which equivalent to 41% of the interviewed households.
The 17%, 11%, and 13% of the interviewed households experienced flooding 4 times, 5
times and over five times, respectively. The interviewed household experienced floods in
1997, 2000, 2002, 2003, 2010, 2017, 2018. Others also stated that they experienced floods
yearly. Majority of the households stated that the impacts of floods included — properties
damages, the death of people and animals, outbreak of the water-borne diseases (such as
cholera and malaria), high remedial investment, and famine.

4.1.3 Perceived Response Cost

The household’s representatives were asked to rate their perceived response cost in
term of overall cost of flood mitigation. The 9% of the interviewed household stated that it
was not costly, while 21% of them stated that it was slightly costly. On the other hand, 10%
percent of them stated that it costly and 60% of them stated that it was very costly. The
households with the perception of high response cost may attribute by their low incomes.

4.1.4 Perceived Self- Efficacy

The household representatives were asked to confirm that they can deal with flood
impacts. The 26 % of them stated that they strongly disagree, 29% of them stated that they
disagree, while 26% of them stated that they agree. The agreed households believed that
they could apply the mitigation measures to protect themselves and properties. On the other
hand, the disagreed households cited their financial constraints as a huge impediment.

4.1.5 Perceived Consequences

In this research, the perceived consequences refer to expected flood consequences,
such as property destruction and death. The 5% of household stated that it is unlikely to
experience the increase damages from the future flooding events. The 15% of them stated
that it is likely, while 80% of them stated that it is very likely to cause more damages. The
high perceived consequences are caused by the of lack of permanent dykes to act as a
protective barrier and the increased intensity of flooding events.

4.1.6 Worry

The household heads were asked whether they worried about the flood risk in
Budalangi. The 60% of the household representatives stated that they worried a lot, while
32 % of them stated that they worried. On the other hand, 2% and 6 % of them stated that
they slightly worried and not worried, respectively. Many households stated that, they
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worried about the floods because it had severe impacts on their lives, properties, crops and
their financial.

4.2. Flood mitigation measures

The interviewees were asked to provide (more than one of) their mitigation measure
during the flood events. According to the face-to-face interview results, the mitigation
techniques implemented by the local are as followed — (1) constructing the drainage
channels to improve the drainage system (73%), (2) raising the house floors (35%), (3)
raising the electrical wiring system (29%), (4) constructing the water resistant walls (31%),
(5) plating trees as a flood mitigation measures (57%), and (6) relocating their houses
(66%). The 34% of households had precaution savings. Only 6% of the households had
flood emergency plans. The 19% of the households had implemented at least 4 measures,
while 2% of them had implemented a total of nine measures as presented in the Fig. 2.

Number of Mitigation Measures implemented by Households
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Fig. 2. The number of flood mitigation measures implemented by the interviewed households.

4.3. Statistical analysis

4.3.1 Perceived Self-Efficacy

It is strong positive correlation between perceived self-efficacy and the total number of
implemented mitigation measures (r = 0.815**). This correlation is statistically significant
(p < 0.01) as shown in Table 4. The results suggest that the number of implemented flood
mitigation measures increases with the rise in self-efficacy. It means that the individuals
who can cope with flood impacts are usually implemented more mitigation measures
compared to the other. This finding is similar to the study results determined by Grothmann
et al. (2006); Peak et al. (2010); Loke et al. (2012); Mishra et al. (2012); and Bubeck et al.
(2013). The previous studies discovered that the perceived self-efficacy positively
influences the uptake of mitigation measures due to their financial status or skill wise.

4.3.2 Perceived Response Cost

Table 4 illustrates that the perceived cost negatively correlated with a total number of
mitigation measures at moderate level (r = -0.522**). The correlation is also statistically
significant (p < 0.01). The perceived response cost of mitigation measures increases with
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the decrease in flood mitigation measures implementation. Therefore, perceived response
cost negatively influences the uptake of flood mitigation measures implementation. The
findings also similar to the works done by Poussin et al. (2014).

4.3.3 Flood Experience

Flood experience positively correlated with the number of flood mitigation measures
implemented by households in Budalangi (r = 0.444*). The correlation was statistically
significant p < 0.01 as indicated in Table 4.

The findings showed that experienced households implemented more flood mitigation
measures. This finding is consistent with the works done by Poussin et al. (2014);
Cameron, et al. (2012); and Kousky (2010). The results from previous research also show
that flood experience positively impacts the mitigation behaviours. In addition, Grothmann,
et al. (2006); Siegrist et al. (2008); and Brubeck et al. (2012) also found out that flood
experience is statistically significance and positively correlates with the adoption of
mitigation measures. Therefore, having flood experience increases the willingness to
implement more measures.

Table 4.

Influence of socio-psychological variables on flood mitigation measures implementations

Total number of flood mitigation measures implemented.

Socio-psychological variables Correlation coefficient Significant level (p)
Perceived self-efficacy 0.815** 0.000
Perceived cost of response -0.522** 0.000
Number of flood experience 0.444** 0.000
Worry 0.320** 0.001
Perceived consequences 0.109 0.140
Statistically significant at 0.01**

4.3.4 Perceived Consequences

It is evidently clear that the perceived consequence is not statistically significant
(p>0.01) when correlated with the total number of mitigation measures. This result is in line
with the works done by Poussin, et al. (2014). The level of flood consequences was not
related to the level of household preparedness to mitigate flooding.

4.3.5 The worry

The worry positively correlates with the total number of mitigation measures
(0.320**). 1t is also statistically significant (p <0.01). The results suggested that worry
about flood risk increases the willingness to implement more mitigation measures.

4.4. The barriers to implementing the flood mitigation measures

Majority of the households (71%) stated that financial issue was the key obstacle to
implementing the flood mitigation measures. This was evidently true because most of the
interviewees were low-income earners. The only 10 % of the interviewed households stated
that communication was a barrier. This because the local radio station regularly broadcasts
necessary flood information in Kinyala language. The 53% of the households reported the
lack of technology to build flood-protection houses with reasonable cost. The 30% of the
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households stated the lack of cost-effectiveness information on the specific mitigation
measures. In addition, 32% of the households also stated the lack of mitigation tools, such
as sandbags and trees seedling.

5. CONCLUSIONS AND RECOMMENDATIONS

The research study revealed that simple canal, tree plantation and temporary relocation
are the most practical mitigation measures in Budalangi, Kenya. The interviewed results
show that perceived self-efficacy has positive impacts to the uptake of mitigation measures.
The flood experience and worry have moderate and weak influences, respectively. The
perceived response cost has negative influence on the uptake of mitigation measures. On
the other hand, perceived consequences are not correlated with the uptake of mitigation
measures. The identified barriers to mitigation measures implementation include — (1)
incentives, (2) financial issue, (3) lack of technology, (4) communication and information
transferred. Future research should focus on household’s perspectives on effectiveness of
the mitigation measures implementation.
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