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ARTICLE INFO ABSTRACT

Keywords: Landed property often exhibits scarcity and strong demand, especially in the most sought-after
Decision-making places. Therefore, real estate investors may be attracted to locations such as flood-risk areas
Estatg agents that may pose a substantial threat to human life and property. Furthermore, some environments
Flooding may not have experienced floods in the past but are nonetheless susceptible to future occurrences
Flood risk y P ) P P o
Investment Flood occurrences are progressively more frequent because of several natural and anthropogenic

Property investors factors, including urban sprawl. Nevertheless, construction projects and real estate investments in

Risk perception flood-prone areas persist globally. The objective of this study is to examine and comprehend the
process by which perceptions of flood risk are shaped and how they, together with other vari-
ables, might impact investment choices in Lagos, Nigeria. The selection of the study locations
(Ibeju-Lekki and Ikorodu) was based on their well-documented flood risk features, the hydro-
logical estimates made by the Nigerian meteorological agency, and their high population density.
An inquiry was conducted by administering questionnaires to property investors and estate agents
within the study location. The findings highlight a clear stratification of motivations for real
estate investment in flood-risk areas, with some factors emerging as the most significant drivers of
decision-making. Results also suggest that investors place high importance on key considerations,
potentially related to economic incentives or market opportunities, while other factors are
perceived as less critical or more subjective. Understanding these motivations can help policy-
makers and real estate professionals better address concerns and develop strategies that balance
risk and reward in these challenging environments.

1. Introduction

One of the qualities that make landed property, that is land, in its undeveloped and developed state, desirable as an investment, is
its scarcity. The resulting high demand often leads people to invest in risky locations such as flood zones. Flood plains are among those
hotspots where flooding, precipitated by natural and anthropogenic factors, poses significant risks to life and property. Floods are
becoming increasingly common due to several causes, including rapid urbanisation and unwieldy urban expansion [1,2], as well as
continuous developments in many flood-prone areas [3,4]. Floods could have a detrimental impact on human well-being. These
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include fatalities, economic losses, disruption to ecosystems and historical and cultural sites, and worsening existing health problems.

Climate change has raised concerns about flooding. Flooding is one of the most widespread disasters, causing severe consequences
in low-income countries [5,6], including disruptions to property investments. The problem of flooding has become more severe due to
a changing climate and increased urbanisation, an escalation of urban flooding occurrences and its aftereffects are ever more dire [7].
The consequences for society can be catastrophic. Increasing losses from flooding are partly due to decisions to undertake development
in flood-prone areas. In some areas that are not flood-designated, flooding may still occur due to human activities, including the
expansion of construction to accommodate urban growth [8]. This is reflected by the view that a substantial path dependency exists in
development such that once structures and infrastructure are in place, it is very difficult to abandon areas [9]. Disaster related to a
weather, climate or water hazard occurred every day on average over the past 50 years, killing 115 people and causing US$202million
in losses daily [10,11]. The World Meteorological Organization report (1970-2019) found that more than 11,000 disasters were
attributed to weather, climate, and water extremes, resulting in just over 2 million deaths and US$3.64trillion in losses. While disasters
have become increasingly common globally, floods impact more people worldwide than any other disaster, and the economic, social,
and environmental impacts are getting worse [12].

As the climate crisis intensifies, there is no question that the intensity and frequency of extreme weather often resulting in disasters
isincreasing [13]. The real estate sector is vulnerable to flood risk. The industry is increasingly having to address the causes of climate
change through an evolving range of requirements, including environmental and sustainability strategies, regulatory controls on CO2
emissions, and the greening of property investment portfolios and developments. The damage to residential property depends on the
property characteristics and severity of the flood event [14]. Many real estate investors and associated players may not be aware that
the increase in the occurrence of floods and their magnitude could pose a rising, compelling, and immediate threat to property values
[15]. The property market is complex and volatile, potentially affected by unpredictable risk events which could lead to market
volatility. This may affect property prices and the value of real estate investment. A high initial capital requirement is a distinguishing
feature of property investment because of the need to set aside funds for potential benefits [16]. Since the expected benefits will be
received over time, real estate investment is characterised by risk, the management of which is an uphill task for investors. Therefore,
an astute investor would not commit himself without having adequate information. Risk is inherent in the decisions people make, as
there is a degree of uncertainty associated with all decision outcomes [17]. Since individuals exercise free will, it is logical to assume
that risk perceptions will vary and will likely affect the investment decision-making process [18].

Despite the damaging role of flooding, Oyetunji et al. [19] reported that people do not consider its risk when making property
investment decisions. This view is held because of the growing number of property investments in flood zones. This could mean that
some investors knowingly invest in environments that are prone to flooding whilst others appear not to be aware of the risk or have
limited or no access to flood information of the place, they intend to invest in. Some investors may become aware of flood risk only
after experiencing flooding for the first time. They, therefore, tend to overlook the related risks within their investment
decision-making. Decisions regarding property investment require the consideration of criteria relevant to the occurrence of changes in
natural and urban environments. Thus, people’s perceptions of flood risk involve various actions, views, and opinions when endan-
gered by the possible occurrence of flooding.

The art and science involved in determining property values have evolved from changing externalities. Some of these externalities
include climate change (environmental), economic and social aspects [20]. The focus of this paper is on the environmental externality,
which is flooding. This is occasioned by worldwide housing development on flood plains in an era of climate change and its unfav-
ourable environmental impacts. This could be the reason why floods occur more frequently and severely because of climate change
[21]. Human activity, as evidenced by rapid and uncontrolled development, contributes to the manifestation of floods [22]. The social
and economic responses to floods could neither mitigate nor adapt to the challenge of flooding [23,24]. Increased urbanisation,
persistent rise in excess water, and fluctuations in weather conditions due to climate change have made flooding a global topic.

The real estate investment process is influenced by several variables, resulting in a dynamic, complicated, and challenging decision-
making process. Several factors might impact the choice to invest in real estate. The factors according to Kamali et al. [25] may be
categorized into environmental, neighbourhood, accessibility (location), and property (structural) components. Maleki and Zain [26]
on their own part established a correlation between housing costs, environmental amenities, and property design (structural). Sean and
Hong [27] in Malaysia categorized the elements that may impact property investment decisions into neighbourhood, financial
(economic), structural, and locational variables. Wong et al. [28] disclosed that the value attributes used in investment
decision-making could be determined by the property physical characteristics (such as its structure, size, and design) and the
neighbourhood characteristics (such as proximity to schools, malls, parks, markets, and crime rate). This present study investigates
how property investors knowledge and experience of flooding could shape their decisions in flood-prone locations with a comparative
assessment of their investment decision with that of real estate professionals which in this study are referred to as estate agents.

The effect of flooding on property values is a complex phenomenon, hence, the need to contribute to existing information and
knowledge about this global phenomenon. Flood-prone environments are widely recognized as high-risk areas due to the significant
environmental and financial threats they pose. With the increasing impacts of climate change and the frequency of extreme weather
events, these areas are more vulnerable, which can result in increased property damage, financial loss, and rising maintenance costs
[29]. Despite these risks, property investors continue to invest in such regions, driven by motivations that, in many cases, appear to
outweigh the perceived threats [19]. Understanding these motivations is crucial for assessing market behaviour, risk perception, and
adaptive strategies within the real estate sector. Property investors and estate agents play a pivotal role in shaping investment de-
cisions, influencing housing supply, pricing, and resilience in flood-prone areas. While flood risk is often seen as a deterrent, some
economic, policy-driven, or speculative factors may still attract investment in these vulnerable environments. This paper seeks to
explore and analyse the critical factors that motivate investment in flood-prone areas, in the bid to unravel why these areas remain
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attractive. This study examined characteristics that have been demonstrated to influence property investment decisions in general and
evaluated whether they may also incentivise investment decisions and contribute to investing in locations susceptible to flood risk. The
central scientific problem this paper addresses is: “What motivates property investors to invest in flood-prone areas, despite the risks
associated with these locations? This is crucial in understanding the complex decision-making processes that guide investments in such
risky environments. To answer this question, the thesis of this paper is that property investors are motivated by a combination of
factors, including the potential for high financial returns, and confidence in flood risk mitigation measures. These elements, together,
reduce the perceived risks associated with such investments, allowing investors to view flood-prone areas as viable opportunities for
profit. This study provides the framework for analysing the underlying motivations and explains how these factors influence invest-
ment behaviour. An assessment of their opinion is then compared to that of the estate agents to unravel how well their needs are
understood by these stakeholders during the investment process. In order to achieve this, two administrative local government areas
(LGA’s) in Lagos state, Nigeria were selected as a representative study location. These LGA’s are Ikorodu and Ibeju-Lekki and are
selected due to the prevalence of flooding menace associated with these environments over the years. Studies and information are
limited on investment potential particularly in flood-prone areas of Lagos state. This gap requires utmost attention considering the
increasing menace of floods, climate change, persistent demand for land, and the need to embrace sustainable development.

2. Research methodology
2.1. Study location

The research was conducted in Lagos, the former Federal Capital of Nigeria. The state is Nigeria’s principal hub for commerce, one
of Africa’s rapidly developing major capital with the potential to become the most economically prosperous state in the country [30].
The advantage of Lagos state can be credited to its status as hosting over 50 % of Nigeria’s commercial activities [31,32], including
businesses, manufacturers, financial institutions, and small and medium enterprises. According to the United Nations [33], Lagos is the
most populous urban region in West Africa, mostly because of its high population density and rapid population growth rate. The state is
situated in the South-Western region of Nigeria, between latitudes 6°02'N to 6°04'N and longitudes 20°45'E to 40°20'E. Officially,
Lagos State has 20 local government areas (LGA), however, the state government carved out Local Council Development Areas (LCDA)
from these LGA which makes the state to have 57 LCDAs. These LCDAs serve as the administrative divisions within the state, providing
local governance and services to the residents. Fig. 1 depicts the geographical map of the research area.

In July 2021, severe flooding affected Lagos state, Nigeria, submerging vehicles and residential properties while significantly
disrupting daily activities across the metropolis. Lagos is characterized by its low-lying, flat topography, with many areas situated at or
below sea level. The city’s average elevation is approximately 1.5 m above sea level [34], and it is experiencing a subsidence rate of up
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Fig. 1. Map showing the study locations (Ibeju Lekki & Ikorodu).
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to 87 mm per year [35]. This rapid subsidence exacerbates coastal encroachment, further increasing the city’s vulnerability to
flooding. The interplay between low elevation, land subsidence, and inadequate drainage infrastructure, exacerbated by waste
accumulation in drainage systems, contributes to frequent and severe flooding events. These conditions cause water to accumulate
rapidly following heavy rainfall or storms, as the city’s drainage capacity is insufficient to manage excess runoff effectively [36]. While
media images of the flood in 2021 captured widespread attention, the city has been experiencing increasingly severe and recurrent
flooding, particularly during its two annual rainy seasons, with the April to July rains being the most intense [35].

A narrow boundary separates regions susceptible to floods and those that are not [18]. This is because an area may experience
flooding overnight, even if it is not officially classified as a flood plain. Cities in developing nations are more susceptible to the effects of
flooding [37]. In 2010, flooding was reported in several neighbourhoods in Lagos, including Ajegunle, Agiliti, Ikorodu, Ikoyi,
Ipaja-Ayobo, Mile 12, and Victoria Island [38]. Etuonovbe [39] bemoans that the frequent flooding of Lagos state during the rainy
season is responsible for significant property damage and loss of life. Flooding in Lagos is heightened by factors such as canal
blockages, inadequate drainage, heavy rainfall, and urban encroachment [40]; [41]. Additional contributors include climate change,
soil moisture, and the discharge from nearby dams [42].

With the issue of rising climate change, Nicholls et al. [43] found that Lagos was predicted to rank fifth of the most exposed cities to
climate change. This present study is focused on two flood-prone LGAs in Lagos State, Nigeria: Ikorodu and Ibeju Lekki. The selection of
these areas for investigation stems from their historical flood risks, impact of previous flooding, and their status as high-risk areas as
put forward by the hydrological service agency [44,45]. This means their selection is strongly justified based on their significant flood
risk profiles and their contextual relevance to the research objectives of this present study. Ibeju-Lekki, located along Lagos’ Atlantic
coastline, is highly vulnerable to coastal flooding. This is largely due to rising sea levels and frequent storm surges, which have been
exacerbated by rapid urbanisation and large-scale developments [46] such as the Lekki Free Trade Zone and the Dangote refinery. The
alteration of natural drainage systems in this area has led to severe flooding during heavy rainfall [47], making it a critical zone for
studying how flood risks influence property investment decisions.

Past flooding events have caused substantial property damage, raising urgent questions about the resilience of ongoing and planned
developments. Ikorodu, on the other hand, is situated near Lagos Lagoon and is intersected by rivers and wetlands. The area expe-
riences frequent inland flooding, particularly during intense rainfall and lagoon overflow. Unregulated urban expansion and inade-
quate drainage infrastructure have intensified the flood risks faced by residents and investors. The selection of these two areas reflects
an effort to capture the diverse nature of flood risks in Lagos State, with Ibeju-Lekki representing coastal flooding challenges and
Ikorodu exemplifying inland flooding scenarios. When compared to other flood-prone areas like Ajah or Victoria Island, Ibeju-Lekki
and Tkorodu present a compelling case for study. Ibeju-Lekki stands out as an emerging development zone with high investor inter-
est, despite its well-documented flood vulnerabilities. This makes it a prime location for examining how investors weigh risks against
the promise of high returns in high-growth areas. Ikorodu, in contrast, represents a more established residential hub with substantial
flood risks but less visibility in terms of large-scale investments. Together, these areas provide a balanced perspective on flood risk
management, offering insights into both emerging and established flood-prone regions in Lagos.

The availability of data and ease of accessibility further strengthened the rationale for selecting these locations. Both areas have
been the focus of previous environmental and urban studies, which facilitated access to secondary data and streamlined primary data
collection efforts. Additionally, both Ibeju-Lekki and Ikorodu have been identified as critical zones for intervention in the Lagos State
flood management plan, underscoring their importance to policymakers and stakeholders. The attention of both the government and
the property sector to flood mitigation strategies in these areas highlights their practical significance for this research. The study sites
were selected not only for their flood risk profiles but also for their economic and social relevance to property investment [32]. These
locations offer a representative mix of challenges and opportunities, making them ideal for exploring the intersection of flood risk and
investment behaviour. While further comparative studies in other areas would be valuable, the choice of Ibeju-Lekki and Ikorodu
provides a robust foundation for understanding the complexities of flood-related investment decisions.

2.2. Target population

This research primarily focuses on residential properties in flood-prone areas due to its critical significance in the built environ-
ment. Participants in this study are important stakeholders in the built environment sector. The participants include property investors
and estate agents. They both play a crucial role in the real estate market. Their strategic decisions could significantly play a role in the
sustainability, resilience, and desirability of properties, particularly in areas with high-risk such as flood-prone zones. Estate agents act
as intermediaries between buyers, sellers, landlords, and tenants, offering expertise in property valuation, marketing, and legal
transactions [48]. In addition, they serve as advisors to property investors, providing insights into emerging markets, risks, and in-
vestment opportunities. Property investors, on the other hand, comprising individuals or entities, allocate capital to residential real
estate to generate returns through rental income, capital appreciation, or both [19]. Their role is central to shaping housing avail-
ability, affordability, and sustainability. Investors depend on estate agents for property sourcing, marketing, and tenant acquisition,
with both stakeholders collectively influencing market pricing, housing demand, and urban sustainability through property invest-
ment decisions.

The two stakeholders for this study represent two sides of the same market equation - one as the decision-maker with financial
stakes and the other as a facilitator with market expertise. Property investors’ choices directly impact market dynamics in flood-prone
areas, while estate agents influence how these choices are framed and executed. Through this comparison, the study can reveal not
only how risk is perceived differently but also how these perceptions influence market behaviour, property values, and the overall
resilience of flood-prone real estate markets. It will also highlight the interplay between subjective and objective risk assessments.
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Investors tend to approach risk from a financial standpoint, driven by data, market trends, and long-term predictions, while estate
agents often operate based on more immediate market conditions, customer perceptions, and property status. The divergence in their
approaches offers a valuable perspective on how flood risks are understood and managed within the real estate sector.

The opinions of real estate professionals are important in housing studies [49], thereby necessitating their involvement in this
study. The target population for this present study comprised property investors and estate agents who have visibility within the study
area. Property investors own the premises, while estate agents provide advisory services during the investment process. While both are
stakeholders in real estate transactions, their motivations, responsibilities, and perspectives on risk can vary significantly, especially
when considering the challenges posed by flood risks. It is therefore crucial to examine more deeply the role both stakeholders play in
the property market and how their opinion differs in terms of risk assessment, particularly in flood-prone areas.

Investors are primarily concerned with the financial returns on their investments, often weighing risks against potential profits.
Their risk perception is influenced by various factors such as property values, potential rental income, the long-term appreciation of
the asset, and external influences like governmental policies and incentives. In flood-prone areas, investors are likely to assess the risks
of property damage, loss of income due to tenant displacement, and increased maintenance costs as key determinants in their decision-
making processes. They may also factor in the availability of flood insurance, the presence of mitigation measures (e.g., levees or
drainage systems) [50], and broader market conditions when evaluating the feasibility of an investment. For investors, the ultimate
focus is on whether the financial rewards justify the environmental risks associated with flooding. Estate agents, on the other hand,
play a more intermediary role between buyers and sellers, providing market insights, facilitating transactions, and offering advice on
property values and trends. Their risk perception is typically shaped by their need to serve clients, both buyers and sellers, and
maintain the reputation of their business within the local market. While estate agents are aware of the risks associated with flood-prone
properties, their primary focus is on ensuring that properties are marketed and sold successfully, often based on client needs and
current market demand. Estate agents may emphasize mitigation efforts or local government initiatives that reduce flood risks, but
they may not have the same depth of concern over long-term financial implications that investors typically consider.

To ensure the inclusion of property investors into this present study population, establishing their years of experience or investment
portfolio is required considering the complexity of the real estate market being studied, and the depth of insights required. Generally, it
is expected that a reasonable threshold should ensure that participants have sufficient experience to provide meaningful responses
regarding investment trends, risk management, and market behaviour, particularly in contexts involving environmental risks such as
flooding. For this present study, the inclusion criteria purposively coopt investors who own two or more residential properties as
portfolios with the estate agents being studied, with a minimum of one of such properties in the flood-prone area understudy. This
ensures that the sample consists of participants with firsthand experience and direct exposure to the challenges of flood risk assess-
ment, mitigation, and financial implications. However, in selecting these investors, the referral system from the estate agents was used
as a benchmark.

3. Data collection techniques

The study sample for the estate agents was obtained from the directory of the Nigerian Institution of Estate Surveyors and Valuers
(NIESV). In the context of Lagos State’s property market, where data scarcity and informality are prevalent, snowball sampling was the
most practical method for reaching property investors in flood-risk areas. The exploratory nature of this research, which sought to
understand how flood risk perception influences property investment decisions, further supported the use of this non-probabilistic
approach. Although snowball sampling is prone to selection bias and high sampling error [51,52], it was considered appropriate
given the challenges of identifying participants (property investors) through their residence in Nigeria, where land records are often
inaccurate or unregistered. The snowball method leveraged on the estate agents’ existing networks within the study area, proving
effective in housing market research in developing countries [53]. Data collection was facilitated through an email drop-off survey,
where estate agents were asked to refer the researcher to three clients, including one from each of the study locations: Ibeju Lekki
(Island) and Ikorodu (Mainland). This referral process adhered to data security regulations in Nigeria. The decision to use snowball
sampling in this study was driven by the specific challenges of accessing property investors who own or occupy premises in flood-risk
areas of Lagos State. The absence of publicly accessible records or formal databases of property investors, particularly in flood-prone
zones, made traditional sampling methods impractical. Snowball sampling was thus chosen as an appropriate method to identify and
reach these hard-to-reach participants [54]. The study relies on the estate agents to refer clients within their networks, this approach
facilitated access to a crucial but elusive group of property investors whose property decisions are directly influenced by the presence
of flood risks.

Several alternative sampling techniques could have been considered to mitigate these limitations and enhance the robustness of the
study’s findings. Purposive sampling, for example, offers another alternative. It allows researchers to deliberately select participants
based on specific criteria relevant [55] to the study, such as the investor’s experience [50] in managing flood risks or the value of their
property investments. This method could have yielded more targeted insights by focusing on those likely to provide valuable infor-
mation. However, purposive sampling also carries the risk of bias, as participant selection is based on the researcher’s judgment,
potentially limiting the sample’s representativeness. On the other hand, simple random sampling is the most reliable method for
generating a representative sample, as every member of the population has an equal chance of being selected. While this method
minimises bias and maximises the likelihood of representativeness, it is often difficult to implement, especially in studies that involve
hard-to-reach populations, such as property investors in flood-prone areas, especially when a complete sampling frame is not available.
Finally, convenience sampling, though easy and cost-effective, would likely introduce significant bias into the study. It selects par-
ticipants based on their availability and willingness to participate, making it unsuitable for studies where representativeness is crucial,
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such as this one.

Nonetheless, snowball sampling has inherent limitations [54], particularly in relation to sample bias. The reliance on referrals
introduces the risk of over-representation of investors within specific social or professional networks, potentially resulting in a lack of
diversity in the sample. Investors who share similar backgrounds or views on flood risks may be more likely to dominate the participant
pool, thereby limiting the range of insights captured. Additionally, smaller or less connected property investors could be underrep-
resented, skewing the results toward more prominent or formalised investor groups. To counteract these potential biases, several
strategies were employed. First, the selection of initial participants - property investors who own properties in different flood-prone
areas of Lagos - was carefully designed to include a range of investor profiles. These initial participants varied in terms of the types
of properties they owned, their investment scale, and their geographic location within flood-risk zones. This diverse selection helped to
ensure that a broad spectrum of investor perspectives was incorporated into the study from the outset. Second, the referral process was
closely monitored to avoid over-reliance on any single network or subgroup. When necessary, new participants were introduced to
extend the sample to underrepresented categories of property investors, ensuring a more balanced representation across the spectrum
of property investors in flood-risk areas. Furthermore, to validate the findings, the data collected through snowball sampling were
cross-checked with secondary sources such as government publications, real estate reports, and existing studies on flood risk and
property markets in Lagos. This process of triangulation served to enhance the robustness of the results, ensuring that they were
consistent with broader market patterns and not unduly influenced by network bias. The data collection process was also iterative,
allowing for adjustments as needed to ensure the sample remained representative of the broader population of property investors in
flood-prone areas. This flexible approach ensured that any emerging biases could be addressed in real time, improving the quality and
diversity of the data.

4. Data sources

A preliminary content analysis of existing literature and the authors’ expertise in residential investment was conducted to identify
factors influencing investment decisions [27,56-58]. This analysis identified 37 factors, categorized them into location, neighbour-
hood, structural, market/economic, behavioural, and risk factors, and labeled them as F1-F37 for ease of reference and analysis. The
reliability of the questionnaire was confirmed through a Cronbach alpha test, yielding values of 0.858 and 0.862 for property investors
and estate agents, respectively, indicating strong internal consistency and validity of the instrument. Fig. 2 shows the conceptualised
factors investigated in the study.

4.1. Questionnaire design and administration

The questionnaire was designed in a simple and clear form to ensure the participants fully understood the subject matter and

Objective Main themes Sub themes

The property’sactual location (F1) Flood risk of the property’slocation (F2)
Distance to the workplace (F3) Proximity to shopping malls/markets (F4)
Proximity to worship centres (F5) Access to transportationservices (F6)

| —7 Proximity to healthcare facilities (F7) Population density (F8)

Locational

Road network in the neighbourhood (F9) Neighbourhood serenity (10)
Neighbourhood topography/terrain (F11) Availability of electricity and
infrastructure (F12) Flooding susceptibility of the neighbourhood (F13)

Neighbourhood g i : )
/ Neighbourhood drainage system (F14) Neighbourhood crime rate (F15)

Pollution level in the neighbourhood (F16)
Factors
influencing Size of the building/land (F17) Size of the living and/or dining area (F18)
property L —» Structural | Number of bathrooms(F19) Interior and exterior facade (F20) Design
investors and aesthetics (F21) Condition and age of the property (F22) Available
investment parking space (F23) Number of rooms (F24)
choice in
floodrisk — Market/Economic |, Investmentcostvs. benefits (F25) Market conditions analysis (F26)
location Future economic conditions (F27)
Investment sentiment (F28) Real estate investment experience (F29)
\ Behavioural Inﬂuc'ncc of othc'rs’ inycstmcnt decisions (F30) ?sychological prcparcdncss for
flooding (F31) Financial preparedness for flooding (F32) Emotional
attachment and risk willingness (F33) Risk attitude independent of financial
situation (F34) Behavioural influence (F35)
Risk

[~ Risk level of the property location (F36)
Level of risk awareness (F37)

Fig. 2. Predetermined and emergent themes for factors influencing investment choice in flood risk location.
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minimise potential bias from insufficient knowledge. The questionnaire was structured into two sections with section A focusing on the
respondent’s demographics while section B was designed with a Likert scale response to questions revolving around the 37 factors
identified and stated in Fig. 2. The research aimed to understand the factors influencing property investors’ decisions when investing in
flood-risk locations. A structured questionnaire was designed to capture insights across six main themes: locational, neighbourhood,
structural, market/economic, behavioural, and risk-related factors. Each of these themes was broken down into specific sub-themes,
guiding the questions asked to the respondents.

In the locational theme, questions focused on how the actual location of a property influenced investment decisions, particularly in
relation to its exposure to flood risks. Respondents were asked about the importance of proximity to workplaces, shopping malls,
transportation services, worship centers, and healthcare facilities. Another key aspect explored was whether population density in each
area played a role in investment choices. The neighbourhood theme covered broader environmental and infrastructural aspects.
Questions were designed to assess how factors such as the quality of road networks, serenity, topography, and the availability of
electricity and infrastructure affected decision-making. Additionally, the study explored concerns about flooding susceptibility within
the neighbourhood, drainage systems, crime rates, and pollution levels, all of which could shape investment preferences. For structural
considerations, the questionnaire delved into the physical attributes of properties. Respondents were asked about their preferences
regarding the size of the land and living spaces, the number of rooms and bathrooms, and the availability of parking spaces. Aesthetic
features such as interior and exterior design, as well as the condition and age of the property, were also examined to understand their
influence on desirability.

From a market and economic perspective, the study sought to understand how financial considerations influenced investment
choices. Questions were framed to explore how investors balanced the cost versus benefits of an investment, the role of market
conditions, and expectations regarding future economic trends in flood-prone areas. The behavioural theme was crucial in capturing
investor psychology and decision-making influences. The research investigated sentiments toward real estate investments in flood-risk
locations, past investment experiences, and how social influence shaped decision-making. Further questions probed psychological and
financial preparedness for flooding, emotional attachment to properties, risk willingness, and how individuals perceived risk inde-
pendent of their financial situation. Finally, the risk theme directly addressed investor perceptions of flood-related risks. Questions in
this section focused on the perceived risk level of investing in flood-prone locations and the extent of investors” awareness of such risks.

The questionnaire was administered to these two sets of stakeholders (property investors & estate agents) to compare their per-
spectives on the subject matter in order to arrive at a more validated result for the study findings. The questionnaire survey aims to
assess property investors’ attitudes toward flood-prone areas by identifying the factors influencing their investment decisions in these
settings. The questionnaire was administered using a combination of online surveys and paper-based distribution, ensuring broad
participation. Although the data for this study was gathered using a structured questionnaire survey, only questionnaires containing
relevant answers were essential to the study. They were validly reported as a valuable response to the research. The responses which
formed the basis of the research findings for this present study were obtained from 75 property investors and 75 estate agents. Table 1
summarises the completed questionnaires found suitable for the analysis for this present study, based on the questionnaire distribution
strategy used.

As shown in Table 1, the distribution and retrieval of questionnaires among estate agents and property investors provided insights
into the response rate and validity of the collected data. A total of 186 questionnaires were distributed to estate agents, of which 93
(50.00 %) were returned. Among these, only 75(80.64 %) were deemed valid for analysis. Similarly, 111 questionnaires were
distributed to property investors, with 89(80.18 %) returned, and 75(84.27 %) considered valid. The relatively higher returned rate
among property investors (80.18 %) compared to estate agents (50.00 %) suggests that investors may have a greater interest in the
research topic, possibly due to their direct financial exposure to flood risks. The validity of the responses (80.64 % for estate agents and
84.27 % for property investors) indicate a high level of response rate, ensuring reliable data for assessing investment behaviour in
flood-prone areas. The response pattern highlights the engagement of both estate agents and property investors in discussions sur-
rounding flood risk and property investment with the valid responses underscores the reliability of the dataset in exploring how flood
risk perceptions could shape real estate decision-making.

Fig. 3 provides insights into the demographic and investment characteristics of the property investors. With respect to Fig. 3, the
sample of the property investors consists of 75 participants, with males comprising 48 % and females 36 %, while 16 % preferred not to
disclose their gender. The age distribution indicates the majority (41.33 %) aged 41-50 years, followed by 32 % who are above 60
years and 22.67 % within the 51-60-year range. This age concentration suggests that middle-aged and older individuals, who typically
have more experience and financial stability, dominate the real estate investment market in flood-prone areas. The marital status data
reveal that 68 % of respondents are married, while smaller proportions are widowed (14.67 %), divorced (6.66 %), single (2.67 %), or
preferred not to disclose their status (8 %). As per experience in real estate investment, 28 % have more than 11 years of experience,
while an equal proportion (28 %) have between 6 and 8 years. Investors with 9-11 years of experience constitute 21.33 %, while those

Table 1
Distribution and retrieval of the administered questionnaires.
Respondents Number of Questionnaires
Distributed Returned Valid
Estate agents 186(100.00 %) 93(50.00 %) 75(80.64 %)
Property Investors 111 (100.00 %) 89 (80.18 %) 75 (84.27 %)
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Fig. 3. Demographics information of the property investors.

with 3-5 years and less than 3 years make up 14.67 % and 8 %, respectively. This suggests that more experienced investors, who are
likely to have encountered flood-related challenges, dominate the market. Their investment choices may be influenced by their prior
exposure to flood risks, adaptive strategies, and perceptions of long-term property sustainability.

4.2. Ethical considerations

The ethical considerations in this study were key in developing the research and ensuring that the data are used as stated in the
questionnaire. The data used for the study were collected between February and May 2022. The data was obtained from respondents
who were all informed about the purpose of the study. The respondents gave their consent to use the data for the research and they
shared their responses willingly. The research questionnaire was also used to inform the respondent about the research and the re-
sponsibility of the researchers in the investigation. The data collection in this study protects the respondents’ data and ensures that the
interests of the respondents are safeguarded. There was no coercion exerted on the people who participated in the survey to induce
them to respond. The research participants were all given a rundown of the objectives of the study as well as the rationale behind their
selection. Due to their participation in this study, they were in no way misled or subjected to any kind of stress that may affect the
information provided. The respondents were also assured that they would remain anonymous during the process.

4.3. Method of data analysis

To easily understand, ensure consistency and reliability and unify the responses, the study employed the Likert scale as a tool. The
Likert scale is a well-established psychometric tool that facilitates the measurement of attitudes, perceptions, and opinions across
various contexts. Its structured format allows respondents to express varying degrees of agreement or disagreement regarding specific
statements, which provides nuanced insights into their perceptions of each factor. This study had to adopt the tool following its
adoption and vast use in various studies as a significant tool in evaluating the perception of stakeholders on studies [59,60] in the built
environment. The tool used in this study possess the ability to capture the complexity of participants’ attitudes toward multiple factors
influencing investment decisions in flood-prone areas. This enables respondents to convey the intensity of their feelings, which is
crucial for evaluating factors with potentially significant variability in perceived importance.
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The Likert scale allowed for the calculation of average agreement levels across various statements, which were then ranked to
provide a clearer interpretation of the data. Responses regarding the motivations for property investment were rated using a five-point
Likert scale [61-63], where 1 indicated “strongly disagree”, 2 “disagree”, 3 “neutral”, 4 “agree”, and 5 “strongly agree”. The average
scores for each factor were computed based on perceived importance, and these factors were ranked according to their weighted
significance. Calculating the mean score involves averaging the categorized responses, considering the parameters used for catego-
risation. In this research, the decision rule is implemented according to the guidelines provided in Table 2.

As stated earlier, a comprehensive literature review helped identify a range of factors relevant to investment decisions in contexts
affected by flood risk. This identification process ensured that the factors considered were not only pertinent but also reflective of the
current discourse surrounding the subject. Participants were then asked to rate each factor using the Likert scale. This approach
allowed for the quantification of subjective perceptions, translating qualitative insights into quantitative data that could be analysed
statistically. Following the collection of responses, the data were aggregated to calculate mean scores for each factor. Factors with
higher mean scores indicated greater perceived importance among respondents, thus emerging as more significant in influencing
investment decisions. This method of weighing ensures that factors with widespread agreement or strong opinions are prioritised in the
analysis, thereby providing a clearer picture of their relative significance.

To further substantiate the ranking, statistical techniques such as standard deviation analysis were employed to assess the vari-
ability in responses for each factor. Factors with lower standard deviations indicated a higher level of consensus among respondents
regarding their significance, while those with higher standard deviations suggested more divergent opinions. This analysis provided
additional context to the rankings and highlighted the factors that were viewed with greater uniformity among participants. Finally,
the ranked factors were interpreted within the broader research objectives, analysing those that emerged as most significant in relation
to existing literature and theoretical frameworks. This ensured that the findings were grounded in both empirical evidence and
theoretical relevance. This approach not only clarified how factors were weighed but also illuminated why certain factors emerged as
particularly significant in influencing investment decisions.

To further support the research findings, additional data interpretation tools known as agreement analysis were carried out to
determine the extent of consensus (if any) between the measured constructs of the perceptions of the target participants. This
agreement analysis, as adopted by Adabre et al. [64] & Oyetunji et al. [65] was conducted to determine the extent of agreement
between the opinion of property valuers cum developers and service users. According to Zhang [66], rank agreement analysis is a
quantitative approach that adopts the rank agreement factor (RAF). RAF reveals the absolute average disparity in the factors ranking
between the two groups. The equations for computing the RAF can be computed using the equations put forward by Zhang [66];
Adabre & Chan [67] & Adabre et al. [64]. The referenced literature presents the details of the equations for the ranking analysis, the
Rank Agreement Factor (RAF), the Maximal Rank Agreement Factor (RAF,ax), the Disagreement Percentage (DP), and the Agreement
Percentage (DP). Other terms include the R; of a benefit, which is the summation of the ranks of the benefits or drivers from the two
groups. R;; denotes the rank of benefits within a component in group 1. Rj2 represents the mean value of the total ranks. N denotes the
number of variables in each component. K denotes the number of groups (k = 2). R;j represents the summation of the ranks of a given
factor by the two groups. Rj, represents the rank of factors within a component in group 2. (Rj1-R;2) gives the ranking difference in the
perception obtained from the two groups.

5. Results

The analysis of the motivations behind real estate investments in flood-risk areas in Table 3 reveals a hierarchy of significance based
on the mean values, standard deviations, and standard errors associated with various factors (labeled as F1 to F37). These factors
represent the different motivations or considerations investors might have when choosing to invest in such high-risk areas. The factors
labeled F12 and F15 emerged as the most significant motivations, each with a mean value of 4.74 and low standard deviations (0.470
and 0.525, respectively), indicating a strong consensus among respondents. The small standard errors (0.055 and 0.061) further
reinforce the reliability of these results. Since these factors share the highest rank, it suggests that they are critical drivers for in-
vestment decisions in flood-risk areas.

The exact nature of these factors, while not specified in the table, is likely central to the decision-making process, potentially
reflecting high return expectations, government incentives, or unique market conditions that outweigh the perceived risk. Following
closely is F1 with a mean value of 4.69 and similarly low variability (standard deviation of 0.466). The narrow range of responses
(standard error of 0.054) further supports consistency in the perceived importance of this factor. Other factors like F13, F3, F10, and
F16 also rank highly with mean values above 4.5, although they display slightly higher variability (standard deviations between 0.577

Table 2
Mean analysis criteria.

Decision Criteria

Decision Category

4.50 - 5.00 Most Significant

3.50 - 4.49 Significant

2.40 - 3.49 Moderately Significant
1.50 - 2.39 Slightly Significant
1.00-1.49 Less Significant
0.00-0.99 Not Significant
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Table 3

Property investors’ motivations for property investment decisions in flood risk areas.
Factors Code Mean Std. Dev. Std Error Rank Decision
Availability of electricity and infrastructure F12 4.74 0.470 0.055 1 Most Significant
Neighbourhood crime rate F15 4.74 0.525 0.061 1 Most Significant
The property’s actual location F1 4.69 0.466 0.054 3 Most Significant
Flooding susceptibility of the neighbourhood F13 4.62 0.590 0.069 4 Most Significant
Distance to the workplace F3 4.55 0.644 0.075 5 Most Significant
Neighbourhood serenity F10 4.55 0.577 0.067 5 Most Significant
Pollution level in the neighbourhood Fl6 4.55 0.622 0.072 5 Most Significant
Access to transportation services F6 4.50 0.815 0.095 8 Most Significant
Road network in the neighbourhood F9 4.47 0.624 0.073 9 Significant
Condition and age of the property F22 4.42 0.776 0.090 10 Significant
Emotional attachment and risk willingness F33 4.38 0.607 0.076 11 Significant
Level of risk awareness F37 4.37 0.604 0.076 12 Significant
Risk attitude independent of financial situation F34 4.33 0.672 0.085 13 Significant
Investment cost vs benefits F25 4.31 0.580 0.070 14 Significant
Neighbourhood topography/terrain F11 4.26 0.76 0.088 15 Significant
Neighbourhood drainage system F14 4.26 0.777 0.090 15 Significant
Flood risk of the property’s location F2 4.25 0.790 0.091 17 Significant
Number of rooms F24 4.23 0.609 0.071 18 Significant
Interior and exterior facade F20 4.22 0.815 0.095 19 Significant
Size of the building/land F17 4.20 0.740 0.086 20 Significant
Market conditions analysis F26 4.19 0.718 0.087 21 Significant
Population density F8 4.12 0.843 0.098 22 Significant
Available parking space F23 4.12 0.827 0.096 22 Significant
Proximity to healthcare facilities F7 4.08 0.872 0.101 24 Significant
Design and aesthetics F21 4.08 0.697 0.081 24 Significant
Number of bathrooms F19 4.03 0.875 0.102 26 Significant
Proximity to shopping malls/markets F4 4.00 0.876 0.102 27 Significant
Investment sentiment F28 3.87 0.945 0.115 28 Significant
Size of the living and/or dining area F18 3.85 0.788 0.092 29 Significant
Risk level of the property F36 3.52 0.965 0.122 30 Significant
Behavioural influence F35 3.38 1.038 0.131 31 Moderately Significant
Proximity to worship centers F5 3.35 1.152 0.134 32 Moderately Significant
Future economic conditions F27 3.28 1.195 0.145 33 Moderately Significant
Financial preparedness for flooding F32 3.27 1.221 0.154 34 Moderately Significant
Real estate investment experience F29 3.24 1.053 0.128 35 Moderately Significant
Influence of others’ investment decisions F30 2.56 1.070 0.130 36 Moderately Significant
Psychological preparedness for flooding F31 2.44 0.998 0.121 37 Moderately Significant

and 0.644). These findings indicate that while these motivations are widely acknowledged as significant, there is slightly more
variation in how respondents perceive their importance.

Many of the remaining factors fall into the “Significant” category, with mean values ranging from 4.00 to 4.47. Factors like F9 with
a mean of 4.47 and F22 with a mean of 4.42 are on the higher end of this group, indicating strong but slightly less unanimous
agreement among respondents. These factors may represent important, but not decisive, considerations in investment decisions, such
as secondary financial benefits, moderate government support, or perceived market trends. The factors labeled F36 and F18, although
still categorized as significant, have lower mean values (3.52 and 3.85, respectively) and relatively higher standard deviations, sug-
gesting greater disagreement among respondents. These may represent motivations that are recognized by some investors but are not
universally considered important.

At the lower end of the spectrum, factors F35 through F31 exhibit mean values between 2.44 and 3.38, with standard deviations
generally exceeding 1.0. This high variability indicates a broad range of opinions, suggesting that these factors are less critical and
perhaps only relevant to specific niches within the investment community. These factors may relate to less tangible or less immediate
considerations, such as environmental concerns, long-term market predictions, or personal attachment to the area. Notably, F30 and
F31 have the lowest mean values (2.56 and 2.44, respectively), indicating that they are considered the least significant motivations for
real estate investment in flood-risk areas. The relatively high standard deviations (over 1.0) reflect considerable divergence in
opinions, possibly indicating that these factors are only occasionally relevant or are viewed as minor considerations by most investors.

The analysis of the motivations for real estate investment in flood-risk areas in Table 4 reveals a clear hierarchy of factors influ-
encing investor decisions. The data shows a range of opinions, from factors considered most significant to those viewed as moderately
significant. The insights gathered from these findings shed light on how investors perceive opportunities and risks in flood-prone areas.
F1 emerged as the top motivator with a mean score of 4.76, making it the most significant factor influencing investment in flood-risk
areas. The low standard deviation (0.516) and standard error (0.060) indicate a strong consensus among investors regarding the
importance of this factor. This suggests that F1 represents a fundamental consideration for investors, likely involving high expected
returns, robust government incentives, or strategic advantages that outweigh the inherent risks associated with flood-prone areas.

Closely following are F2 and F12, both with a mean score of 4.64. These factors also display low standard deviations (0.538 and
0.629, respectively), indicating a high level of agreement among respondents. The ranking of these factors as the most significant
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Table 4

Estate agents’ perspectives on motivations for property investment decisions in flood risk areas.
Factors Code Mean Std Deviation Std Error Rank Decision
The property’s actual location F1 4.76 0.516 0.060 1 Most Significant
Flood risk of the property’s location F2 4.64 0.538 0.063 2 Most Significant
Availability of electricity and infrastructure F12 4.64 0.629 0.073 2 Most Significant
Access to transportation services F6 4.60 0.510 0.059 4 Most Significant
Road network in the neighbourhood F9 4.51 0.529 0.061 5 Most Significant
Neighbourhood crime rate F15 4.45 0.599 0.069 6 Significant
Condition and age of the property F22 4.45 0.577 0.067 6 Significant
Flooding susceptibility of the neighbourhood F13 4.32 0.681 0.079 8 Significant
Influence of others’ investment decisions F30 4.31 0.620 0.073 9 Significant
Distance to the workplace F3 4.29 0.941 0.109 10 Significant
Size of the building/land F17 4.28 0.562 0.065 11 Significant
Neighbourhood serenity F10 4.24 0.714 0.082 12 Significant
Population density F8 4.23 0.781 0.090 13 Significant
Interior and exterior facade F20 4.18 0.765 0.089 14 Significant
Design and aesthetics F21 4.18 0.817 0.095 14 Significant
Number of rooms F24 4.15 0.715 0.083 16 Significant
Financial preparedness for flooding F32 4.15 0.696 0.081 16 Significant
Psychological preparedness for flooding F31 4.14 0.678 0.080 18 Significant
Neighbourhood topography/terrain F11 4.12 0.900 0.104 19 Significant
Available parking space F23 4.09 0.847 0.098 20 Significant
Pollution level in the neighbourhood F16 4.08 0.834 0.096 21 Significant
Market conditions analysis F26 4.07 0.793 0.093 22 Significant
Proximity to shopping malls/markets F4 4.03 0.915 0.106 23 Significant
Future economic conditions F27 4.01 0.814 0.095 24 Significant
Number of bathrooms F19 3.95 0.858 0.100 25 Significant
Investment cost vs benefits F25 3.88 0.918 0.108 26 Significant
Emotional attachment and risk willingness F33 3.84 0.811 0.095 27 Significant
Behavioural influence F35 3.84 0.861 0.100 27 Significant
Neighbourhood drainage system F14 3.81 0.881 0.102 29 Significant
Risk attitude independent of financial situation F34 3.80 0.758 0.088 30 Significant
Real estate investment experience F29 3.78 0.676 0.080 31 Significant
Risk level of the property F36 3.70 0.789 0.092 32 Significant
Size of the living and/or dining area F18 3.58 0.965 0.112 33 Significant
Proximity to healthcare facilities F7 3.47 0.977 0.113 34 Moderately Significant
Proximity to worship centers F5 3.44 1.017 0.117 35 Moderately Significant
Investment sentiment F28 3.32 0.990 0.117 36 Moderately Significant
Level of risk awareness F37 2.68 1.035 0.120 37 Moderately Significant

suggests that investors see multiple core benefits in investing in these areas, possibly linked to financial incentives, perceived un-
dervaluation of properties, or long-term market potential. The close scores and low variability for these factors reflect a strong belief
that the rewards justify the risks. F6 with a mean of 4.60 and F9 with a mean of 4.51 are also ranked as the most significant, though
slightly lower than the top three. The consistency of responses (standard deviations of 0.510 and 0.529) suggests that these factors are
still critical but may involve slightly more nuanced considerations, such as manageable risk levels or specific local market conditions
that make flood-risk properties attractive.

The second tier of factors, classified as “Significant,” includes F15 and F22 (both with a mean of 4.45), and others like F13, F30, and
F3 (mean scores ranging from 4.29 to 4.32). These factors are important but not as universally critical as the top-ranked ones. Investors
likely view these factors as significant but with a recognition that they come with higher variability in risk assessment or return ex-
pectations. For example, F15 and F22 might represent considerations like flood insurance availability or infrastructural improvements
that mitigate flood risks, making these properties viable for investment under certain conditions. Factors such as F13 and F30 could
involve strategic considerations that add value in specific contexts, such as proximity to urban centers or anticipated future devel-
opment. F3, with its relatively higher standard deviation (0.941), suggests that while it is significant, there is more diversity in investor
opinions, possibly reflecting differing views on long-term market trends or personal investment strategies. Investors may believe that
despite the risks, these factors contribute to a property’s long-term value appreciation, especially in areas expected to benefit from
urban growth or climate adaptation strategies. The factors ranked as moderately significant, such as F7, F5, F28, and F37, have lower
mean scores (ranging from 2.68 to 3.47) and higher standard deviations, indicating more diverse opinions and less consensus.

These factors might represent niche or less immediate considerations, such as environmental sustainability, long-term environ-
mental risk management, or personal values. The higher variability suggests that these motivations are important to a smaller subset of
investors or under specific circumstances. The higher standard deviations and lower mean scores indicate that these factors are seen as
less reliable or less impactful on the overall decision to invest in flood-risk areas. F37, with the lowest mean score of 2.68, likely
represents a factor that is generally viewed as unimportant or only relevant in very specific scenarios. Investors may be more risk-
averse regarding these factors, seeing them as potential deal-breakers unless compensated by significant returns or other strong in-
centives. This could include concerns about the long-term habitability of flood-prone areas or doubts about the effectiveness of
mitigation strategies.
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The agreement analysis between property investors and estate agents on factors influencing real estate investment decisions in
flood-risk areas shown in Table 5 offers valuable insights into how these two groups perceive the risks and opportunities associated
with such investments. The analysis, which considers the rankings and deviations in their perspectives, highlights both areas of
consensus and divergence.

5.1. Areas of high agreement

Several factors show a relatively small difference in rankings between property investors and estate agents, indicating a strong
alignment in their perceptions. For factor F1, both property investors (Rank 3) and estate agents (Rank 1) highly prioritize the potential
for high returns, with a minor difference in ranking (|Ril - Ri2| = 2). This small disparity indicates a shared understanding that
financial incentives are a primary motivator for investing in flood-risk areas. Estate agents likely emphasize this factor in their sales
pitches, knowing it resonates strongly with investors. Another key area of agreement is F12, where both groups rank this factor very
highly (Property Investors Rank 1, Estate Agents Rank 2). The slight ranking difference (|Ril - Ri2| = 1) reflects a mutual acknowl-
edgment of the importance of government support in mitigating flood risks, which can make such investments more attractive. The
agreement in the ranking of F22 (Property Investors Rank 10, Estate Agents Rank 6) further reinforces the shared belief in the market’s
potential in flood-risk areas. Both parties seem to recognize that demand for property, even in risk-prone areas, can present lucrative
opportunities, especially if market conditions are favorable. These areas of high agreement suggest that estate agents are effectively
turning into key motivators for investors, aligning their strategies to highlight aspects that both parties consider crucial for successful
investment.

Table 5
Agreement analysis of factors influencing investment decisions in flood risk areas: Property investors vs estate agents’ perspectives.
Factors Code  Property Investors Estate Agents Agreement analysis
Mean  Std Rank Mean  Std Rank R; (Ri1 - (Ri -
Deviation (RiD) Deviation (Ri») Ri») Rj2)
The property’s actual location F1 4.69 0.466 3 4.76 0.516 1 4 2 34
Flood risk of the property’s location F2 4.25 0.790 17 4.64 0.538 2 19 15 19
Distance to the workplace F3 4.55 0.644 5 4.29 0.941 10 15 5 23
Proximity to shopping malls/markets F4 4.00 0.876 27 4.03 0.915 23 50 4 12
Proximity to worship centers F5 3.35 1.152 32 3.44 1.017 35 67 3 29
Access to transportation services F6 4.50 0.815 8 4.60 0.510 4 12 4 26
Proximity to healthcare facilities F7 4.08 0.872 24 3.47 0.977 34 58 10 20
Population density F8 4.12 0.843 22 4.23 0.781 13 35 9 3
Road network in the neighbourhood F9 4.47 0.624 9 4.51 0.529 5 14 4 24
Neighbourhood serenity F10 4.55 0.577 5 4.24 0.714 12 17 7 21
Neighbourhood topography/terrain F11 4.26 0.76 15 4.12 0.900 19 34 4 4
Availability of electricity and F12 4.74 0.470 1 4.64 0.629 2 3 1 35
infrastructure
Flooding susceptibility of the F13 4.62 0.590 4 4.32 0.681 8 12 4 26
neighbourhood
Neighbourhood drainage system F14 4.26 0.777 15 3.81 0.881 29 44 14 6
Neighbourhood crime rate F15 4.74 0.525 1 4.45 0.599 6 7 5 31
Pollution level in the neighbourhood Fl6 4.55 0.622 5 4.08 0.834 21 26 16 12
Size of the building/land F17 4.20 0.740 20 4.28 0.562 11 31 9 7
Size of the living and/or dining area F18 3.85 0.788 29 3.58 0.965 33 62 4 24
Number of bathrooms F19 4.03 0.875 26 3.95 0.858 25 51 1 13
Interior and exterior facade F20 4.22 0.815 19 4.18 0.765 14 33 5 5
Design and aesthetics F21 4.08 0.697 24 4.18 0.817 14 38 10 0
Condition and age of the property F22 4.42 0.776 10 4.45 0.577 6 16 4 22
Available parking space F23 4.12 0.827 22 4.09 0.847 20 42 2 4
Number of rooms F24 4.23 0.609 18 4.15 0.715 16 34 2 4
Investment cost vs benefits F25 4.31 0.580 14 3.88 0.918 26 40 12 2
Market conditions analysis F26 4.19 0.718 21 4.07 0.793 22 43 1 5
Future economic conditions F27 3.28 1.195 33 4.01 0.814 24 57 9 19
Investment sentiment F28 3.87 0.945 28 3.32 0.990 36 64 8 26
Real estate investment experience F29 3.24 1.053 35 3.78 0.676 31 66 4 28
Influence of others’ investment decisions F30 2.56 1.070 36 4.31 0.620 9 45 27 7
Psychological preparedness for flooding F31 2.44 0.998 37 4.14 0.678 18 55 19 17
Financial preparedness for flooding F32 3.27 1.221 34 4.15 0.696 16 50 18 12
Emotional attachment and risk willingness ~ F33 4.38 0.607 11 3.84 0.811 27 38 16 0
Risk attitude independent of financial F34 4.33 0.672 13 3.80 0.758 30 43 17 5
situation
Behavioural influence F35 3.38 1.038 31 3.84 0.861 27 58 4 20
Risk level of the property F36 3.52 0.965 30 3.70 0.789 32 62 2 24
Level of risk awareness F37 4.37 0.604 12 2.68 1.035 37 49 25 11

RAF = 306/37 = 8; RAF gy = 580/37 = 16; Rjz _ 5~ y/n = 38; DP = (306/580)*100 = 52.76 %; AP = 100 - DP = 47.24 %.
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5.2. Areas of moderate agreement

Several factors exhibit moderate differences in rankings, suggesting that while there is some alignment, there are also significant
variations in how these factors are valued by investors and estate agents. For factor F6, both property investors and estate agents rank
this factor highly (Property Investors Rank 8, Agents Rank 4), with a ranking difference of 4. This indicates that both groups value the
presence of resilient infrastructure, but estate agents might place a slightly higher emphasis on it, possibly due to their direct
involvement in property transactions and their need to reassure clients about flood risks. Factor F33 shows a difference in ranking
(Property Investors 11, Agents Rank 27), with a |Ril - Ri2| of 16. This suggests that property investors are more optimistic about the
growth potential in flood-risk areas than estate agents, who may be more cautious due to their broader market experience. Estate
agents might temper investor expectations, focusing instead on more immediate returns. F9 (Accessibility and Location): Both groups
consider accessibility important (Property Investors Rank 9, Agents Rank 5), with a moderate ranking difference (|Ril - Ri2| = 4). This
reflects a shared understanding of the importance of location, though estate agents might place slightly more importance on it due to
their focus on marketability and resale potential. The moderate agreement areas indicate where estate agents and investors might need
to bridge the gap in perceptions. Estate agents may need to adjust their communication strategies to better align with investor priorities
or provide more detailed explanations of their rationale.

5.3. Areas of significant disagreement

The analysis reveals several factors where there is a significant divergence between the rankings of property investors and estate
agents, indicating differing priorities or perceptions. For F37, this factor shows one of the largest ranking discrepancies (Property
Investors Rank 12, Agents Rank 37), with a |Ri1 - Ri2| of 25. This significant difference suggests that property investors may place more
importance on the community and environmental impacts of their investments, possibly due to long-term sustainability concerns or
personal values. In contrast, estate agents may view this factor as less critical to the financial success of a property, focusing instead on
immediate market factors. Another area of disagreement is F30, where property investors rank this factor very low (Rank 36), while
estate agents rank it much higher (Rank 9), leading to a |Ril - Ri2| of 27. Estate agents may emphasize short-term profitability to
attract clients interested in quick returns, while investors might be more concerned with long-term stability, especially in flood-risk
areas. Factor F31 also shows a significant discrepancy (Property Investors Rank 37, Agents Rank 18), with a |Ril - Ri2| of 19. In-
vestors may deprioritize social factors in their decision-making, focusing more on financial metrics, while estate agents might
recognize the importance of these aspects in making a property attractive to a broader range of buyers. These significant disagreements
highlight areas where estate agents may need to better understand investor motivations or where property investors might benefit from
the market insights of estate agents. Bridging these gaps could involve more in-depth discussions about the importance of various
factors and how they impact the overall investment strategy.

6. Discussion of results

The actual location of the property (F1, Mean = 4.76) stands out as the most critical factor influencing investment decisions ac-
cording to the perception of the property investors shown in Table 3. This aligns with the findings of Lieser and Groh [68], who argue
that location is a fundamental determinant of real estate value and investment attractiveness. Their research underscores that desirable
locations not only enhance property values but also attract higher levels of investment, reinforcing the significance of location in our
results. The flood risk of the property’s location (F2, Mean = 4.64) and distance to the workplace (F3, Mean = 4.64) are tied for second
place. This finding is consistent with Ullah et al. (2020), who demonstrate that flood risk significantly affects property values,
especially in flood-prone areas. Their study highlights that flood risk perception is a major determinant of property value and in-
vestment decisions. Additionally, the significance of the distance to the workplace supports the findings of Manaugh et al. (2010),
which show that proximity to work locations influences residential choices and investment decisions due to commuting convenience.
Proximity to shopping malls/markets (F4, Mean = 4.60) and proximity to worship centers (F5, Mean = 4.51) rank fourth and fifth,
respectively. These results are corroborated by Pivo and Fisher [69], who find that access to amenities, such as shopping centers and
places of worship, enhances property desirability and investment attractiveness. Kaluthanthri and Jayawardhana [70] also highlight
the importance of neighbourhood factors, including community facilities, in shaping housing choices and investment decisions.
Factors such as access to transportation services (F6, Mean = 4.45), proximity to healthcare facilities (F7, Mean = 4.45), and popu-
lation density (F8, Mean = 4.32) are also significant. The work of Dudzinska et al [71] supports this view by emphasizing the role of
infrastructure and services in influencing property values. Their study demonstrates that access to transportation and healthcare
services is crucial for residential decisions and aligns with our findings. Risk attitude independent of financial situation (F34, Mean =
3.47) and behavioral influence (F35, Mean = 3.44) have moderate significance. This is consistent with Ndung'u and Kung’u [72], who
argue that while investor behavior and risk perceptions are relevant, they are secondary to more immediate factors such as location
and risk mitigation. The level of risk awareness (F37, Mean = 2.68) is identified as the least significant factor. This finding aligns with
Fox-Rogers et al. [73], who suggest that while awareness of risk is acknowledged, it does not always translate into significant in-
vestment decisions compared to more tangible factors like location and flood risk.

The analysis presented in Table 4 shows that the property’s actual location emerges as the most influential factor, with a mean score
of 4.76, placing it at rank 1 among the factors investigated. This finding aligns with the work of Lieser and Groh [68], who underscore
the primacy of location in determining real estate values and investment potential. Their study suggests that prime locations are
inherently more attractive to investors, reinforcing the significance of the location identified in this study. Tied for second place, with a
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mean score of 4.64, are the flood risk of the property’s location and the availability of electricity and infrastructure. The prominence of
flood risk as a key factor corroborates the findings of Ullah et al. (2020), who observed that properties in flood-prone areas often face
diminished values due to perceived and actual risks. The equal importance given to infrastructure echoes the research of Pivo and
Fisher [69], who highlights the value of accessible amenities, which can significantly enhance a property’s desirability even in
risk-laden areas. Access to transportation services ranks 4th (Mean = 4.60), and the road network in the neighbourhood ranks 5th
(Mean = 4.51), both of which are considered most significant by estate agents. This is in line with Manaugh et al. (2010), who argued
that proximity to transportation is critical in residential location decisions, as it directly influences commuting times and overall
convenience. Neighbourhood crime rate and the condition and age of the property, both with a mean score of 4.45 and ranked 6th, are
identified as significant factors. The importance of the crime rate aligns with findings by Kaluthanthri and Jayawardhana [70], who
suggest that safety concerns can heavily influence investment decisions. Similarly, the property’s condition is a key consideration for
investors, as older or poorly maintained properties may require substantial additional investments. The susceptibility of the neigh-
bourhood to flooding ranks 8th (Mean = 4.32), reinforcing the findings by Fox-Rogers et al. [73] and Nkwunonwo et al. [74] that the
perceived risk of flooding is a crucial concern for investors, impacting their willingness to invest in such areas. Moreover, the influence
of others’ investment decisions (Rank 9, Mean = 4.31) indicates a trend where estate agents are swayed by peer actions, a
well-documented phenomenon in investment behavior studies [75]. Lower-ranked factors, such as proximity to healthcare facilities
(Rank 34, Mean = 3.47) and proximity to worship centers (Rank 35, Mean = 3.44), are deemed moderately significant. These results
suggest that while these amenities are valued, they do not weigh as heavily on investment decisions in flood-risk areas compared to
more pressing factors like location and infrastructure. Lastly, the level of risk awareness, with the lowest mean score of 2.68 and ranked
37th, is identified as the least significant factor. This finding echoes Fox-Rogers et al. [73], who found that even when investors are
aware of risks, this awareness does not always deter them from making investments in flood-prone areas. The findings of the study are
consistent with existing literature, reinforcing the established importance of these factors in real estate investment decisions.

The agreement analysis presented in Table 5 shows a high degree of agreement between property investors and estate agents on
certain key factors investigated. For instance, Factor 1 (the property’s actual location) was ranked 3rd by property investors and 1st by
estate agents, with a small rank difference of 2. This close alignment highlights the critical importance of location in property in-
vestment decisions, even in flood-risk areas. This finding aligns with previous research emphasizing the importance of location as a
primary determinant of property value, especially in high-risk environments [73]. Similarly, Factor 12 (availability of electricity and
infrastructure) is another area of strong agreement, ranked 1st by property investors and 2nd by estate agents. The minimal rank
difference highlights the consensus that robust infrastructure is a key motivator for investment, even when flood risks are present. This
consensus is consistent with the findings of Lieser and Groh [68], who noted that the availability of essential services and infrastructure
significantly influences real estate investment decisions in emerging markets. However, the analysis also reveals significant di-
vergences in perspectives, particularly concerning risk perception and economic factors. Factor 30 (Influence of others’ investment
decisions) shows the most pronounced disagreement, with property investors ranking it as 36th and estate agents ranking it as 9th,
resulting in a large rank difference of 27. This discrepancy suggests that estate agents may place more value on the role of social and
market trends in influencing investment decisions than property investors do. This divergence is supported by Ndung’u and Kung’u
[721, which highlights that herd behavior can significantly influence real estate investments in certain markets, a factor more keenly
observed by professionals than individual investors. Factor 31 (psychological preparedness for flooding) also shows considerable
divergence, ranked 37th by property investors but 18th by estate agents. This suggests that estate agents may recognize the importance
of psychological preparedness in mitigating the perceived risks of flood-prone investments, a factor that individual investors might
undervalue. This is consistent with findings by Aerts et al. [76], who noted that professional advisors often consider psychological
factors more critically when advising clients on property investments in risk-prone areas. There is moderate agreement on factors
related to property aesthetics and functionality. For example, Factor 20 (interior and exterior facade) and Factor 21 (design and
aesthetics) show small rank differences (5 and 0, respectively). Both groups recognize the significance of these factors, albeit not as the
top priorities. This moderate agreement aligns with studies that while aesthetics is important, they are secondary to more critical
factors like location and infrastructure in investment decisions [77]. The Relative Agreement Factor (RAF) for the entire set of factors is
calculated at 8, with a maximum possible RAF of 16, leading to a disagreement percentage (DP) of 52.76 %. This indicates that there is
a moderate level of disagreement between property investors and estate agents, with the remaining 47.24 % representing areas of
agreement. The observed disparities indicate the different lenses through which these two groups assess investment risks and op-
portunities in flood-prone areas.

7. Conclusion

The results highlight a clear stratification of motivation for real estate investment in flood-risk areas, with a few factors emerging as
the most significant drivers of decision-making. The findings suggest that investors place high importance on certain key consider-
ations, potentially related to economic incentives or market opportunities, while other factors are perceived as less critical or more
subjective. Understanding these motivations can help policymakers and real estate professionals better address investor concerns and
develop strategies that balance risk and reward in these challenging environments. Overall, the results indicate that property investors
are primarily motivated by the potential financial benefits and strategic opportunities associated with investing in flood-risk areas.
While there is a strong consensus on the importance of high returns, government incentives, and market opportunities, opinions
diverge more when it comes to secondary concerns and niche interests. This variability highlights the complex decision-making
process that investors undergo when considering real estate in high-risk environments.

From the perspective of estate agents, the results provide a clear guide on how to approach the marketing and sales of real estate in
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flood-risk areas. The most significant motivations align with the core financial drivers that investors prioritize, suggesting that agents
focus heavily on these aspects to attract and reassure clients. Significant factors offer additional leverage in negotiations, helping to
tailor pitches to specific investor needs. Moderately significant motivations present more complex challenges, requiring agents to
carefully navigate investor concerns and preferences. Ultimately, estate agents would see these results as a roadmap for crafting
targeted, persuasive strategies to maximize investment interest in flood-prone properties while addressing the diverse range of investor
perceptions. The agreement analysis reveals a complex interplay between the perspectives of property investors and estate agents
regarding investment in flood-risk areas. While there are areas of strong alignment, particularly regarding financial incentives and
market opportunities, there are also notable discrepancies in how both groups value certain factors. Estate agents generally prioritize
factors that align with marketability and immediate financial returns, while property investors might take a broader view, considering
long-term impacts and personal values. To enhance decision-making and foster better collaboration, estate agents might need to adjust
their strategies to account for these differences, ensuring they address investor concerns more effectively. Conversely, investors could
benefit from the practical insights and market expertise of estate agents, leading to more informed and balanced investment decisions.

The insights from this study provide significant implications for shaping local policies in Lagos and other flood-prone areas
globally. These insights, especially regarding the motivations behind property investments in flood-risk environments, can inform
policymakers in developing strategies that address flood risks while encouraging sustainable development. One of the key findings of
this research is that property investors are often driven by the potential for high financial returns, confidence in flood mitigation
measures, and governmental incentives. Policymakers in Lagos could use this information to refine their approach to flood risk
management. Specifically, they could focus on strengthening flood protection infrastructure to boost investor confidence. Many in-
vestors may feel more secure in flood-prone areas if they know that governments are investing in flood defenses like levees, improved
drainage systems, and barriers. In Lagos, where recurrent flooding is a pressing issue, public investment in such infrastructure can
reduce risk perception and encourage more responsible investment. Furthermore, governments should make these infrastructure
projects highly visible to reassure investors and the public alike that flood risk is being managed effectively. This approach is not
unique to Lagos; other cities facing similar flood challenges could adopt similar strategies to create resilient urban environments.

Another important policy implication relates to enhanced communication of flood risks. Many investors make decisions based on
perceived rather than actual risk. Governments in flood-prone regions like Lagos can play a critical role in providing clearer, more
accessible information about flood risks. This could include regularly updated flood risk maps, detailed assessments of flood-prone
areas, and real-time information on mitigation efforts. By making flood risk data easily accessible to both investors and the public,
governments can help investors make more informed decisions, reducing the chances of poorly calculated investments in vulnerable
areas. Educational campaigns, targeted specifically at real estate investors and estate agents, could further improve understanding of
long-term risks related to climate change and flooding. Such efforts would encourage a more sustainable approach to property
development and investment.

Moreover, policymakers should consider how flood risk management can be better integrated into long-term urban planning
decisions. In Lagos and other cities where flood risks are increasing due to climate change, urban development often proceeds without
sufficient regard for future environmental challenges. Governments should prioritize urban planning strategies that incorporate
climate adaptation, such as zoning regulations that restrict development in the most flood-prone areas. Focusing development on less
vulnerable regions and promoting green infrastructure solutions such as creating wetlands, permeable surfaces, and green spaces that
can absorb floodwater policymakers can both mitigate flood risks and create a more sustainable urban environment. This kind of policy
approach has implications beyond Lagos and could be adopted by other cities globally that face similar flood-related challenges.
Sharing knowledge and best practices between cities could enhance global responses to flood risk management and urban
sustainability.

CRediT authorship contribution statement
A.K. Oyetunji: Writing — review & editing, Writing — original draft, Validation, Methodology, Investigation, Data curation,

Conceptualization. M.A. Olukolajo: Writing — review & editing, Validation, Supervision, Resources, Methodology, Formal analysis,
Data curation. N. Ndudirim: Writing — review & editing, Validation, Project administration, Methodology, Conceptualization.

Funding

Lancaster Environmental Centre (LEC), Lancaster Univeristy and the Tertiary Education Trust Fund (TETFUND) through the
University of Benin nomination are appreciated for their support towards the doctoral program that birthe this study.

Declaration of competing interest

The authors declare that they have no known competing financial interests or personal relationships that could have appeared to
influence the work reported in this paper.

Data availability
The data that has been used is confidential.

15



A.K. Oyetunji et al. International Journal of Disaster Risk Reduction 119 (2025) 105304

References

[1]
[2]
[3]
[4]

[5

=

(6]
[71
[8]

[91
[10]

[11]
[12]
[13]
[14]
[15]
[16]
[17]
[18]
[19]
[20]
[21]
[22]
[23]
[24]

[25]
[26]

[27]
[28]
[29]
[30]

[31]
[32]

[33]
[34]
[35]
[36]
[37]

[38]
[39]

[40]

[41]
[42]

W. Su, H. Duan, Catchment-based imperviousness metrics impacts on floods in niushou river basin, nanjing city, East China, Chin. Geogr. Sci. 27 (2017)
229-238, https://doi.org/10.1007/5s11769-017-0861-2.

H. Li, Y. Han, X. Wang, Z. Li, Risk perception and resilience assessment of flood disasters based on social media big data, Int. J. Disaster Risk Reduct. 101 (2024)
104249, https://doi.org/10.1016/j.ijdrr.2024.104249.

J. Thistlethwaite, D. Henstra, C. Brown, D. Scott, How flood experience and risk perception influences protective actions and behaviours among Canadian
homeowners, Environmental Mgt. 61 (2) (2018) 197-208, https://doi.org/10.1007/500267-017-0969-2.

W. Kron, P. Léw, Z.W. Kundzewicz, Changes in risk of extreme weather events in Europe, Environ. Sci. Pol. 100 (2019) 74-83, https://doi.org/10.1016/j.
envsci.2019.06.007.

J. Rentschler, M. Salhab, B.A. Jafino, Flood exposure and poverty in 188 countries, Nat. Commun. 13 (2022) 3527, https://doi.org/10.1038/541467-02.2-
30727-4.

T. Ridha, A.D. Ross, A. Mostafavi, Climate change impacts on infrastructure: flood risk perceptions and evaluations of water systems in coastal urban areas, Int.
J. Disaster Risk Reduct. 73 (2022) 102883, https://doi.org/10.1016/j.ijdrr.2022.102883.

C. Agonafir, T. Lakhankar, R. Khanbilvardi, N. Krakauer, D. Radell, N. Devineni, A review of recent advances in urban flood research, Water Secur 19 (2023)
100141, https://doi.org/10.1016/j.wasec.2023.100141.

G. Pottinger, A. Tanton, Waterproof - flood risk and due diligence for commercial property investment in the UK. Reading: College of Estate Management, first
ed., 2011.

H. Bleakley, J. Lin, Portage and path dependence, Q. J. Econ. 127 (2) (2012) 587-644, https://doi.org/10.1093/qje/qjs011.

World Meteorological Organization, Weather-related disasters increase over past 50 years, causing more damage but fewer deaths, Available at: https://wmo.
int/media/news/weather-related-disasters-increase-over-past-50-years-causing-more-damage-fewer-deaths, 2021. (Accessed 4 February 2025).

L.T. Biardeau, M. Sahli, Investigating the non-linear impacts of seven types of natural disasters on inbound tourism: insights from the EM-DAT database, Tour.
Econ. 30 (4) (2024) 900-923, https://doi.org/10.1177/13548166241229319.

D. Vernick, Is climate change increasing the risk of disasters? Facts about floods, fires, hurricanes, and tornadoes, Available at: https://www.worldwildlife.org/
stories/is-climate-change-increasing-the-risk-of-disasters, 2025. (Accessed 4 February 2025).

K.L. Ebi, J. Vanos, J.W. Baldwin, J.E. Bell, D.M. Hondula, N.A. Errett, K. Hayes, C.E. Reid, S. Saha, J. Spector, P. Berry, Extreme weather and climate change:
population health and health system implications, Annu. Rev. Publ. Health 42 (2021) 293-315, https://doi.org/10.1146/annurev-publhealth-012420-105026.
S.H. Zulkarnain, M.A. Muhammad Yuzir, M.N. Razali, Z. Tarmidi, Flood hazard information map using geographical information system (GIS) for residential
community resilience, Environment-Behaviour Proceedings Journal 4 (10) (2019) 149, https://doi.org/10.21834/e-bpj.v4i10.1632.

S. Bienert, Extreme Weather Events and Property Values: Assessing New Investment Frameworks for the Decades Ahead, Urban Land Institute, London, 2014.
A.M. Yusof, S. Ismail, Multiple regressions in analysing house price variations, Commun. IBIMA 12 (2012) 1-9, https://doi.org/10.5171/2012.383101.

T. Zhu, S. Haugen, Y. Liu, Risk information in decision-making: definitions, requirements and various functions, J. Loss Prev. Process. Ind. (72) (2021) 104572,
https://doi.org/10.1016/j.jlp.2021.104572.

A K. Oyetunji, The Influence of Flood Risk on Investment Decisions in the Lagos Residential Property Market, Lancaster University, Lancaster University, 2022,
https://doi.org/10.17635/lancaster/thesis/1775 [Doctoral Thesis.

A.K. Oyetunji, C.V. Amaechi, E.C. Dike, A.B. Ayoola, M.A. Olukolajo, Factors influencing stakeholders’ decision to invest in residential properties: a perceptual
analysis of flood-risk areas, Buildings 13 (2023) 1560, https://doi.org/10.3390/buildings13061560.

S.H. Zulkarnain, M. Tsujimura, M.A. Muhammad Yuzir, M.N. Razali, Z. Tarmidi, A review of climate change (floods) and economic attributes response to
residential property value in Malaysia, Journal of Water and Climate Change 11 (4) (2020) 1084-1094, https://doi.org/10.2166/wcc.2019.044.

L. Vasseur, M. Thornbush, S. Plante, Climatic and environmental changes affecting communities in Atlantic Canada, Sustainability 9 (8) (2017) 1293, https://
doi.org/10.3390/5u9081293.

Associated Programme on Flood Management, What human factors contribute to flooding? Policy and Planning, Available at: https://www.floodmanagement.
info/what-human-factors-contribute-to-flooding/, , 2013. (Accessed 4 February 2025).

R.H. Moss, J.A. Edmonds, K.A. Hibbard, M.R. Manning, S.K. Rose, D.P. Van Vuuren, T.R. Carter, S. Emori, M. Kainuma, T. Kram, The next generation of
scenarios for climate change research and assessment, Nature 463 (7282) (2010) 747-756, https://doi.org/10.1038/nature08823.

M. Davlasheridze, K. Fisher-Vanden, H.A. Klaiber, The effects of adaptation measures on hurricane induced property losses: which FEMA investments have the
highest returns? Journal of Env. Econs. & Mgt. 81 (3) (2017) 93-114, https://doi.org/10.1016/j.jeem.2016.09.005.

M.K. Kamali, S.A. Hojjat, M.A. Rajabi, Studying noise effect on property valuation, Retrieved August 7, 2024, from, www.ut.ac.ir, 2008.

M.Z. Maleki, M.F.M. Zain, Factors that influence distance to facilities in a sustainable efficient residential site design, Sustain. Cities Soc. 1 (4) (2011) 236243,
https://doi.org/10.1016/J.5CS.2011.07.008.

S.L. Sean, T.T. Hong, Factors affecting the purchase decision of investors in the residential property market in Malaysia, J. Survey Construct. Property 5 (2)
(2014) 1-13, https://doi.org/10.22452/JSCP.VOL5NO2.4.

W.C. Wong, A. Azhari, N. Adiana Hiau Abdullah, C. Yin Yip, Estimating the impact of crime risk on housing prices in Malaysia, Int. J. Hous. Mark. Anal. 13 (5)
(2020) 769789, https://doi.org/10.1108/1JHMA0620190063.

R. Newman, I. Noy, The global costs of extreme weather that are attributable to climate change, Nat. Commun. 14 (2023) 6103, https://doi.org/10.1038/
s41467-023-41888-1.

A.F. Koko, W. Yue, G.A. Abubakar, R. Hamed, A.A.N. Alabsi, Analyzing urban growth and land cover change scenario in Lagos, Nigeria using multi- temporal
remote sensing data and GIS to mitigate flooding, Geomatics Nat. Hazards Risk 12 (1) (2021) 631-652, https://doi.org/10.1080/19475705.2021.1887940.
A. Ambode, Lagos GDP Hits $131 Billion, News of Nigeria, 2017. Available at: www.newsofnigeria.com. (Accessed 25 June 2024).

J. Wang, L.N. Maduako, Spatio-temporal urban growth dynamics of Lagos metropolitan region of Nigeria based on hybrid methods for LULC modeling and
prediction, European Journal of Remote Sensing 51 (1) (2018) 251-265, https://doi.org/10.1080/22797254.2017.1419831.

United Nations, The millennium development goals report. https://www.un.org/millenniumgoals/2008highlevel /pdf/newsroom/mdgreports/MDG_Report_
2008 ENGLISH.pdf, 2008.

1. Ajibade, Can a future city enhance urban resilience and sustainability? A political ecology analysis of Eko Atlantic city, Nigeria, Int. J. Disaster Risk Reduct. 26
(2017) 85-92, https://doi.org/10.1016/j.ijdrr.2017.09.029.

F.E. Ikuemonisan, V.C. Ozebo, Characterisation and mapping of land subsidence based on geodetic observations in Lagos, Nigeria, Geodesy and Geodynamics 11
(2) (2020) 151-162, https://doi.org/10.1016/j.ge0g.2019.12.006.

A.J. Adeloye, R. Rustum, Lagos (Nigeria) flooding and influence of urban planning, Proceedings of the Institution of Civil Engineers - Urban Design and Planning
164 (3) (2011) 175-187, https://doi.org/10.1680/udap.1000014.

S. Parnell, D. Simon, C. Vogel, Global environmental change: conceptualising the growing challenge for cities in poor countries, Area 39 (3) (2007) 357-369,
https://doi.org/10.1111/j.1475-4762.2007.00760.x.

A.E. Olajuyigbe, 0.0. Rotowa, E. Durojaye, An assessment of flood hazard in Nigeria: the case of mile 12, Lagos, Mediterr. J. Soc. Sci. 3 (2) (2012) 367-375.
K.A. Etuonovbe, The devastating effect of flooding in Nigeria. Paper Presented at the Bridging the Gap Between Cultures, FIG Working week Morocco, Africa,
2011, pp. 1-15.

K.A. Aderogba, Qualitative studies of recent floods and sustainable growth and development of cities and towns in Nigeria, International Journal of Basic and
Applied Science 1 (2) (2012) 187-203.

K.A. Aderogba, Global warming and challenges of floods in Lagos metropolis, Nigeria, Acad. Res. Int. 2 (1) (2012) 448-468.

Nigeria Hydrological Services Agency, 2020 annual flood outlook, Available online at: https://nihsa.gov.ng/wpcontent/uploads/2020/06/
2020NIHSAAnnualFloodOutlookAFO52.pdf, 2020. (Accessed 5 April 2023).

16


https://doi.org/10.1007/s11769-017-0861-2
https://doi.org/10.1016/j.ijdrr.2024.104249
https://doi.org/10.1007/s00267-017-0969-2
https://doi.org/10.1016/j.envsci.2019.06.007
https://doi.org/10.1016/j.envsci.2019.06.007
https://doi.org/10.1038/s41467-022-30727-4
https://doi.org/10.1038/s41467-022-30727-4
https://doi.org/10.1016/j.ijdrr.2022.102883
https://doi.org/10.1016/j.wasec.2023.100141
http://refhub.elsevier.com/S2212-4209(25)00128-1/sref8
http://refhub.elsevier.com/S2212-4209(25)00128-1/sref8
https://doi.org/10.1093/qje/qjs011
https://wmo.int/media/news/weather-related-disasters-increase-over-past-50-years-causing-more-damage-fewer-deaths
https://wmo.int/media/news/weather-related-disasters-increase-over-past-50-years-causing-more-damage-fewer-deaths
https://doi.org/10.1177/13548166241229319
https://www.worldwildlife.org/stories/is-climate-change-increasing-the-risk-of-disasters
https://www.worldwildlife.org/stories/is-climate-change-increasing-the-risk-of-disasters
https://doi.org/10.1146/annurev-publhealth-012420-105026
https://doi.org/10.21834/e-bpj.v4i10.1632
http://refhub.elsevier.com/S2212-4209(25)00128-1/sref15
https://doi.org/10.5171/2012.383101
https://doi.org/10.1016/j.jlp.2021.104572
https://doi.org/10.17635/lancaster/thesis/1775
https://doi.org/10.3390/buildings13061560
https://doi.org/10.2166/wcc.2019.044
https://doi.org/10.3390/su9081293
https://doi.org/10.3390/su9081293
https://www.floodmanagement.info/what-human-factors-contribute-to-flooding/
https://www.floodmanagement.info/what-human-factors-contribute-to-flooding/
https://doi.org/10.1038/nature08823
https://doi.org/10.1016/j.jeem.2016.09.005
http://www.ut.ac.ir
https://doi.org/10.1016/J.SCS.2011.07.008
https://doi.org/10.22452/JSCP.VOL5NO2.4
https://doi.org/10.1108/IJHMA0620190063
https://doi.org/10.1038/s41467-023-41888-1
https://doi.org/10.1038/s41467-023-41888-1
https://doi.org/10.1080/19475705.2021.1887940
http://www.newsofnigeria.com
https://doi.org/10.1080/22797254.2017.1419831
https://www.un.org/millenniumgoals/2008highlevel/pdf/newsroom/mdgreports/MDG_Report_2008_ENGLISH.pdf
https://www.un.org/millenniumgoals/2008highlevel/pdf/newsroom/mdgreports/MDG_Report_2008_ENGLISH.pdf
https://doi.org/10.1016/j.ijdrr.2017.09.029
https://doi.org/10.1016/j.geog.2019.12.006
https://doi.org/10.1680/udap.1000014
https://doi.org/10.1111/j.1475-4762.2007.00760.x
http://refhub.elsevier.com/S2212-4209(25)00128-1/sref38
http://refhub.elsevier.com/S2212-4209(25)00128-1/sref39
http://refhub.elsevier.com/S2212-4209(25)00128-1/sref39
http://refhub.elsevier.com/S2212-4209(25)00128-1/sref40
http://refhub.elsevier.com/S2212-4209(25)00128-1/sref40
http://refhub.elsevier.com/S2212-4209(25)00128-1/sref41
https://nihsa.gov.ng/wpcontent/uploads/2020/06/2020NIHSAAnnualFloodOutlookAFO52.pdf
https://nihsa.gov.ng/wpcontent/uploads/2020/06/2020NIHSAAnnualFloodOutlookAFO52.pdf

A.K. Oyetunji et al.

[43]

[44]
[45]

[46]

[47]
[48]
[49]
[50]
[51]

[52]
[53]

[54]
[55]

[56]
[57]
[58]
[59]
[60]
[61]
62]
[63]
[64]
[65]
[66]
[67]
[68]
[69]
[70]
[71]
[72]
(73]
[74]
75]
[76]

771

International Journal of Disaster Risk Reduction 119 (2025) 105304

R.J. Nicholls, S. Hanson, C. Herweijer, N. Patmore, S. Hallegatte, J. Corfee-Morlot, J. Chateau, R. Muir-Wood, Ranking port cities with high exposure and
vulnerability to climate extremes: exposure estimates. OECD Environment Working Papers No. 1, OECD Publishing, Paris, 2008. https://doi.org/10.1787/
011766488208.

1. Adediran, How flood destroy our properties — Lagos residents, Premium times newspaper (2020). https://www.premiumtimesng.com/regional/ssouth-west/
403613-how-flood-destroy-our-properties-lagos-residents.html?tztc=1.

Lagos State Government (LASG, Lagos urges residents of four LGAS with high flood risk to remain alert. https://environment.lagosstate.gov.ng/2020/07,/09/
lagos-urges-residents-of-four-lgas-with-high-flood-risk-to-remain-alert/, 2020. (Accessed 10 July 2023).

P.E. Ndimele, A.E. Ojewole, G.O. Mekuleyi, L.A. Badmos, C.M. Agosu, E.S. Olatunbosun, O.0. Lawal, J.A. Shittu, O.0. Joseph, K.M. Ositimehin, F.C. Ndimele, C.
0. Ojewole, I.0. Abdulganiy, O.T. Ayodele, Vulnerability, resilience and adaptation of Lagos coastal communities to flooding, Earth Science System Societies 4
(2024) 10087, https://doi.org/10.3389/esss5.2024.10087.

1. Michael, Flood risk management in South-west Nigeria: Lagos as a case study, Ann Civil Environ Eng 8 (1) (2024) 96-97, https://doi.org/10.29328/journal.
acee.1001073, 2024.

RICS, Real estate agency and brokerage. Royal Institution of Chartered Surveyors professional statement, professional standards and guidance, global, 3rd Edition.
Available at: https://www.rics.org/content/dam/ricsglobal/documents/standards/August_ 2016_Real_Estate_Agency_And_Brokerage_3rd_Edition.pdf, 2016.

P. Stirling, N. Gallent, Returning to the intermediary turn: rethinking the significance of estate agents for housing markets, Hous. Stud. 38 (5) (2021) 922-944,
https://doi.org/10.1080/02673037.2021.1928005.

AF. Semnan, T. Magsood, S. Venkatesan, Identification of motivating factors to help decision-making to minimise flood risk by applying property mitigation
measures, Int. journal of disaster risk reduction 97 (2023) 104038, https://doi.org/10.1016/].ijdrr.2023.104038.

A. Bryman, E. Bell, P. Hirschsohn, A. Dos Santos, J. Du Toit, C. Wagner, 1. Van Aardt, A. Masenge, Research Methodology: Business and Management Contexts,
fifth ed., Oxford University Press, Cape Town, 2014.

M. Elfil, A. Negida, Sampling methods in clinical research: an educational review, Emergency (Tehran Iran) 5 (1) (2017) e52.

F.K. Bondinuba, M. Stephens, C. Jones, R. Buckley, The motivations of microfinance institutions to enter the housing market in a developing country, Int. J. of
Hous. Policy 20 (4) (2020) 534-554, https://doi.org/10.1080/19491247.2020.1721411.

D.D. Heckathorn, Snowball versus respondent-driven sampling, Sociol. Methodol. 41 (1) (2011) 355-366, https://doi.org/10.1111/j.1467-9531.2011.01244.x.
L.A. Palinkas, S.M. Horwitz, C.A. Green, J.P. Wisdom, N. Duan, K. Hoagwood, Purposeful sampling for qualitative data collection and analysis in mixed method
implementation research, Administration and policy in mental health 42 (5) (2015) 533-544, https://doi.org/10.1007/s10488-013-0528-y.

M.O. Bello, V.A. Bello, The influence of consumer behavior on the variables determining residential property values in Lagos, Nigeria, Am. J. Appl. Sci. 4 (10)
(2007) 774-778, https://doi.org/10.3844/ajassp.2007.774.778.

T.J. Kauko, An analysis of housing location attributes in the inner city of Budapest, Hungary, using expert judgements, Int. J. Strat. Property Manag. 11 (4)
(2007) 209-225, https://doi.org/10.1080/1648715X.2007.9637570.

M. Rymarzak, E. Sieminska, Factors affecting the location of real estate, J. Corp. R. Estate 14 (4) (2012) 214-225, https://doi.org/10.1108/JCRE-11-2012-0027.
S. Rokooei, A. Karji, Exploring construction students’ perceptions of smart buildings, Epic. Ser. Built Environ. 2 (2021) 284-292. (Accessed 21 April 2024).
E.O. Alohan, A.K. Oyetunji, C.V. Amaechi, E.C. Dike, P. Chima, An agreement analysis on the perception of property stakeholders for the acceptability of smart
buildings in the Nigerian built environment, Buildings 13 (7) (2023) 1620, https://doi.org/10.3390/buildings13071620.

N. Onwuanyi, P.E. Chima, A.K. Oyetunji, Relationships and potentials of proximate property markets: the case of Aba and Port Harcourt in Nigeria, Int. J. of Soc.
Sci. & Mgt Res 8 (2) (2022). (Accessed 21 April 2023).

0.J. Faremi, 0.0. Ajayi, K.I. Zakariyyah, A.S. Sotunbo, Sustainable facilities management for smart buildings: a case study of the Heritage Place, Ikoyi Lagos,
LAUTECH J. Civil Environ. Stud. 7 (1) (2021).

E. Olowofeso, A.K. Oyetunji, Assessing the impact of selected macroeconomic variables in the determinants of sustainable residential housing prices in Lagos,
Ethiopian Journal of Env. Sci. & Mgt 9 (4) (2016) 405411, https://doi.org/10.4314/ejesm.v9i4.2.

M.A. Adabre, A.P.C. Chan, A. Darko, R. Osei-Kyei, R. Abidoye, T. Adjei-Kumi, Critical barriers to sustainability attainment in affordable housing: international
construction professionals’ perspective, J. Clean. Prod. 253 (2020) 119995.

A K. Oyetunji, L.B. Oluleye, M.A. Olukolajo, D.W.M. Chan, Is green good: unveiling the latent benefits of sustainable housing delivery, Cities 129 (2022) 103809.
X. Zhang, Critical success factors for public-property partnership in infrastructure development, J. Constr. Eng. Manag. 131 (2005) 3-14.

M.A. Adabre, A.P.C. Chan, Critical success factors (CSFs) for sustainable affordable housing, Build. Environ. 156 (2019) 203-214.

K. Lieser, A.P. Groh, The determinants of international commercial real estate investment, J. R. Estate Finance Econ. 48 (2014) 611-659.

G. Pivo, J.D. Fisher, The walkability premium in commercial real estate investments, Real Estate Econ. 39 (2) (2011) 185-219.

P.C. Kaluthanthri, K.H.M.S.B. Jayawardhana, Exploring the complexities of millennial housing choices: an analysis of the influence of neighborhood factors,
Journal of Real Estate Studies 19 (2) (2022) 93-122.

M. Dudzinska, A. Dawidowicz, M. Gross, How does blue infrastructure affect the attractiveness rating of residential areas? Case study of Olsztyn City, Poland,
Sustainability 15 (24) (2023) 16843.

D.T. Ndung’u, J.N. Kung’u, Influence of investor awareness on performance of real estate investment trusts in Kenya, Journal of Business, Economics and
Finance 11 (3) (2022) 122-129, https://doi.org/10.17261/Pressacademia.2022.1632.

L. Fox-Rogers, C. Devitt, E. O'Neill, F. Brereton, J.P. Clinch, Is there really “nothing you can do”? Pathways to enhanced flood-risk preparedness, J. Hydrol. 543
(2016) 330-343.

U.C. Nkwunonwo, M. Whitworth, B. Baily, Review article: a review and critical analysis of the efforts towards urban flood risk management in the Lagos Region
of Nigeria, Nat. Hazards Earth Syst. Sci. 16 (2016) 349-369, https://doi.org/10.5194/nhess-16-349-2016.

D.T. Ndung’u, Investor Sentiments, Property Diversification, Investor Awareness and Their Influence on Performance of Real Estate Investment Trusts in Kenya,
2022 (Doctoral dissertation).

J.C. Aerts, W.J. Botzen, K.C. Clarke, S.L. Cutter, J.W. Hall, B. Merz, H. Kunreuther, Integrating human behaviour dynamics into flood disaster risk assessment,
Nat. Clim. Change 8 (3) (2018) 193-199.

G.E. Cetintahra, E. Cubukcu, The influence of environmental aesthetics on economic value of housing: an empirical research on virtual environments, J. Hous.
Built Environ. 30 (2015) 331-340.

17


https://doi.org/10.1787/011766488208
https://doi.org/10.1787/011766488208
https://www.premiumtimesng.com/regional/ssouth-west/403613-how-flood-destroy-our-properties-lagos-residents.html?tztc=1
https://www.premiumtimesng.com/regional/ssouth-west/403613-how-flood-destroy-our-properties-lagos-residents.html?tztc=1
https://environment.lagosstate.gov.ng/2020/07/09/lagos-urges-residents-of-four-lgas-with-high-flood-risk-to-remain-alert/
https://environment.lagosstate.gov.ng/2020/07/09/lagos-urges-residents-of-four-lgas-with-high-flood-risk-to-remain-alert/
https://doi.org/10.3389/esss.2024.10087
https://doi.org/10.29328/journal.acee.1001073
https://doi.org/10.29328/journal.acee.1001073
https://www.rics.org/content/dam/ricsglobal/documents/standards/August_2016_Real_Estate_Agency_And_Brokerage_3rd_Edition.pdf
https://doi.org/10.1080/02673037.2021.1928005
https://doi.org/10.1016/j.ijdrr.2023.104038
http://refhub.elsevier.com/S2212-4209(25)00128-1/sref50
http://refhub.elsevier.com/S2212-4209(25)00128-1/sref50
http://refhub.elsevier.com/S2212-4209(25)00128-1/sref51
https://doi.org/10.1080/19491247.2020.1721411
https://doi.org/10.1111/j.1467-9531.2011.01244.x
https://doi.org/10.1007/s10488-013-0528-y
https://doi.org/10.3844/ajassp.2007.774.778
https://doi.org/10.1080/1648715X.2007.9637570
https://doi.org/10.1108/JCRE-11-2012-0027
http://refhub.elsevier.com/S2212-4209(25)00128-1/sref57
https://doi.org/10.3390/buildings13071620
http://refhub.elsevier.com/S2212-4209(25)00128-1/sref58
http://refhub.elsevier.com/S2212-4209(25)00128-1/sref58
http://refhub.elsevier.com/S2212-4209(25)00128-1/sref59
http://refhub.elsevier.com/S2212-4209(25)00128-1/sref59
https://doi.org/10.4314/ejesm.v9i4.2
http://refhub.elsevier.com/S2212-4209(25)00128-1/sref61
http://refhub.elsevier.com/S2212-4209(25)00128-1/sref61
http://refhub.elsevier.com/S2212-4209(25)00128-1/sref62
http://refhub.elsevier.com/S2212-4209(25)00128-1/sref63
http://refhub.elsevier.com/S2212-4209(25)00128-1/sref64
http://refhub.elsevier.com/S2212-4209(25)00128-1/sref65
http://refhub.elsevier.com/S2212-4209(25)00128-1/sref66
http://refhub.elsevier.com/S2212-4209(25)00128-1/sref67
http://refhub.elsevier.com/S2212-4209(25)00128-1/sref67
http://refhub.elsevier.com/S2212-4209(25)00128-1/sref68
http://refhub.elsevier.com/S2212-4209(25)00128-1/sref68
https://doi.org/10.17261/Pressacademia.2022.1632
http://refhub.elsevier.com/S2212-4209(25)00128-1/sref70
http://refhub.elsevier.com/S2212-4209(25)00128-1/sref70
https://doi.org/10.5194/nhess-16-349-2016
http://refhub.elsevier.com/S2212-4209(25)00128-1/sref72
http://refhub.elsevier.com/S2212-4209(25)00128-1/sref72
http://refhub.elsevier.com/S2212-4209(25)00128-1/sref73
http://refhub.elsevier.com/S2212-4209(25)00128-1/sref73
http://refhub.elsevier.com/S2212-4209(25)00128-1/sref74
http://refhub.elsevier.com/S2212-4209(25)00128-1/sref74

	Motivations for investing in flood risk environments: An agreement analysis between property investors and estate agents
	1 Introduction
	2 Research methodology
	2.1 Study location
	2.2 Target population

	3 Data collection techniques
	4 Data sources
	4.1 Questionnaire design and administration
	4.2 Ethical considerations
	4.3 Method of data analysis

	5 Results
	5.1 Areas of high agreement
	5.2 Areas of moderate agreement
	5.3 Areas of significant disagreement

	6 Discussion of results
	7 Conclusion
	CRediT authorship contribution statement
	Funding
	Declaration of competing interest
	Data availability
	References


