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The real estate sector is significantly impacted by climate change, with effects
ranging from increasing risks of flooding and wildfires to shifting demand for
certain types of property. These impacts influence insurance prices, property
maintenance procedures, and the overall desirability of specific homes. While
climate risk is acknowledged in the financial industry, its implications for the
commercial and residential real estate sector are mostly studied in developed
countries, with limited research in developing countries like Nigeria. This study
attempts to fill this gap by exploring the potential impacts of climate change
on residential properties in Lagos State, Nigeria, using Wemabod properties as
a case study. The methodology involved analyzing primary data collected from
residents of Wemabod Estate, lkeja, Lagos, Nigeria, with purposive sampling
used to recruit 100 participants due to absence of reliable census data. Data
analysis was conducted using mean rank, t-test, and analysis of variance (ANOVA).
Findings showed that most respondents demonstrated a good level of awareness
about climate change. Analysis revealed that residential characteristics such as
age, gender, level of education, and knowledge level of climate risk significantly
influenced residents’ climate change coping and adaptation strategies, with
notable mean differences in knowledge and perception based on these factors.
The major perceived effects of climate change included extreme heat and
flooding, followed by strong winds and irregular rainfall, leading to property
impacts such as peeling paint, wall cracks, roof leakage, foundation shake,
and burst pipes. These findings indicate that extreme heat and flooding are
the primary climate change manifestations affecting residential properties in
Lagos State. Property owners should implement measures to protect against
these effects, regularly inspect and maintain their properties, consider climate
risk in their insurance and maintenance plans, and stay informed about climate
change impacts. This study underscores the need for further research on climate
change’s impact on real estate in developing countries to better understand
and mitigate these risks.
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1 Introduction

Global warming, defined as a constant increase in the earth’s
temperature, has been occurring for some time and has accelerated
dramatically during the last century due to the use of fossil fuels. The
uncontrolled emission of harmful gases from industries traps heat
from the sun in the earth’s atmosphere, consequently increasing the
earth’s temperature. This gradual rise snowballs into global warming
and climate change, with the capacity to create uncertainties across all
countries in the world (Keighley et al., 2018). Climate change has
become an undeniable science, and while the variability in the timing
of its consequences remains uncertain, the frequency and severity of
climate change risks are increasing substantially, leading to property
damage and quality of life impacts on communities in Nigeria and
around the world.

Real estate is widely regarded as one of the world’s most important
economic industries (Farhaoui and Slimani, 2022). It is no wonder
that urgent action should be taken to mitigate the difficulties presented
by climate risk to the real estate sector in every facet of the business.
Many institutional real estate investors are heavily invested in
economically significant cities and regions that are becoming
increasingly vulnerable to the effects of climate change (Fisher and
Rutledge, 2021). For instance, there are extensive warnings from the
Vice Chairman of Coldwell Banker Richard Ellis (CBRE), Mr. Paul
Morassutti, in the US, that climate risk will heavily affect the sector in
numerous ways (Wang and Zhou, 2021). Climate change is increasing
the frequency and intensity of storms and floods, making large estuary
and coastal cities more vulnerable to flooding (Dachary-Bernard and
Vergneau, 2023). Extreme weather caused by climate change has led
to forced migration, abandonment of property, and erosion of
property values in climate-prone areas. Excessive heat and cold are
expected to lead to the gradual deterioration of property, making a
long-term return on investment in property potentially unfeasible
(Karadimitriou et al., 2022). Areas prone to adverse climate effects like
storms, heat waves, and intense droughts can see reduced property
prices, as these properties appear less attractive and appealing to
consumers, thus reducing demand (Ashaolu, 2018). Thankfully,
concerted public investment in infrastructure for risk mitigation is
critical to ensuring adaptation to climate-related dangers and natural
disasters (Truong and Triick, 2016).

Unfortunately, awareness of the issue of climate risk appears to
be low, especially in developing countries. This lack of awareness has
led to immense damage to property through global warming and
other climate risks. The perception of global warming varies among
individuals, making it crucial for people to have a good understanding
of climate risks to create effective adaptation strategies to mitigate
their impact on property. Perception involves the use of sensory and
cognitive processes to appreciate, value, discern, rank, and compare
things. As much as scientists have predicted climate crises,
understanding the perception of climate change effects helps
determine people’s knowledge level on the subject. As people become
more aware of climate risks, there may be a behavioral change or shift
in demand for properties in safer and more climate-resilient locations.
This awareness can lead to better property management practices that
positively impact the durability of the property, its rent, prices, and
property values, resulting in intense competition for available land
amid spiraling demand. The aim of this paper is to examine tenants’
perception of the effects of climate change on residential properties in

Frontiers in Sustainable Cities

10.3389/frsc.2024.1382386

Ikeja, Lagos State, to provide information that could enhance real
estate investment.

2 Literature review

The phenomenal rise in population in Nigeria will increase
pressure on limited land resources, resulting in an acute shortage of
houses, leading to overcrowding, high rent, depression, and a
reduction in the quality of life for those living in urban areas (Aluko,
2010). The population rise, combined with climate change and other
socioeconomic factors, can cause considerable strain on land
resources. Rapid population growth coupled with climate change has
been found to result in rapidly expanding slums (Ajibade and McBean,
2014; Oloyede et al., 2014) and other forms of informal settlements
(Cobbinah and Finn, 2023). Consequently, climate change can have
significant effects on different aspects of property (Ezennia and
Hoskara, 2019).

Climate change contributes to property defects, although
properties or buildings are commonly understood to be subject to
faults, typically occurring in building sections such as roofs, walls,
floors, ceilings, toilets, doors, and windows (Amusan et al., 2019). The
effects of climate change on building defects have not received much
attention in African countries like Nigeria. The study by Bakri and
Mydin (2014) discovered regular building defects, including timber
decay, wall cracks, erosion of mortar joints, peeling paint, defective
plaster rendering, dampness, insect or termite attacks, fungi and small
plant attacks, roof defects, sagging or deformation, and imbalance in
foundation and services, but found no link to climate change. In
Malaysia, Ali et al. (2013) focused on detecting building elements with
design flaws, discovering common design flaws in building facades
and missing slots beneath floor slabs, but did not identify flaws
attributable to climate change, particularly in residential buildings.
Chong and Low (2006) investigated failure mechanisms resulting in
design-related latent defects and the design parameters that could
be employed to prevent those flaws. In a survey conducted over
9months on 74 buildings, the study discovered defects such as paint
and plaster patching, stains, water seepage, chipped concrete, tile
cracks, plaster cracks, paint peeling and blistering, and tile propping.
The major three design-related failure causes were impacts from
occupants, weather impacts, and load and moisture from wet areas.
Looking at the impacts of climate change on property in developed
countries, Miller and Hutchins (2017) investigated the impact of
climate change on commercial property in the UK. The study
identified effects of climate risk on buildings, including more frequent
flooding, increased temperature variation on building interiors and
exteriors, frequent storms and severe winds, increased winter rainfall,
and summer drought influencing weather penetration and causing
structural damage. Similar studies are needed in African countries
such as Nigeria to reflect each region’s unique characteristics.

2.1 People’s perception of climate change
risk

Egbe etal. (2014) investigated rural people’s perceptions of climate

change in selected villages in Cross River State, Nigeria. Data from 120
rural inhabitants in four communities revealed that the majority are
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aware of climate change caused by natural sources, with some
instances due to human activity. Effects of climate change recognized
include decreased agricultural yields, poverty, diminished soil fertility,
increased floods, and inadequate food supply, highlighting the need
for a study on the effects of climate change on residential properties.
Ishaya and Abaje (2008) explored how indigenous people in the Jemaa
Local Government Area of Kaduna State understood climate change
and their adaptation techniques. Data from 200 respondents revealed
that respondents primarily attributed climate change to human
activities, with effects more severe on health, food supply, biodiversity
loss, and fuelwood availability than on businesses. Impeding issues
included lack of better seeds, lack of access to water for irrigation, lack
of current knowledge of modern adaptation tactics, lack of money,
and lack of awareness and knowledge of climate change scenarios.

Otegbuluetal. (2011) evaluated how construction and household
activities led to global warming, climate change, and environmental
pollution in Lagos, Nigeria. Data from 120 houses and 30 professional
estate surveyors in Lagos metropolis revealed that household activities
resulted in global warming and climate change. The study
recommended improved power supply and more energy-efficient
practices among families. Similarly, Oladokun (2016) discovered
climate change-related building flaws and investigated the impact of
climate change on commercial properties in Lagos State. Data from
270 practicing estate surveying firms revealed that joint failure’ is a
major problem caused by climate change, along with roof leaks, algae
growth, and wear and tear. These flaws are related to workmanship
and materials, which appear to have been either too weak or
insufficient to endure the harsh weather brought on by climate change.
Perceived effects of climate change on commercial properties include
infrastructure damage, health concerns, high rates of deterioration,
loss of income, increased maintenance costs, and decreased property
value. The study recommends conducting similar studies in other
geopolitical zones of the country and other types of property to fill
the gap.

Most effects identified in the various studies are driven by factors
including increasing temperatures, extreme weather events, changing
precipitation patterns, and sea-level rise, leading to property damage,
accelerated aging, and high insurance costs due to climate change-
induced high risk (Aliu, 2016). Opoko and Oluwatayo (2014) warned
that climate change is likely to exacerbate acute housing shortages in
Nigerian big cities, especially those close to water bodies, due to
predicted irregular rainfall patterns in the coming years, with coastal
cities at the top risk of flooding. Unfortunately, local community
adaptation to natural disasters such as flooding in Warri cannot match
the expected magnitude of flooding caused by climate change
(Odemerho, 2015).

2.2 Climate change adaptation and
mitigation strategies

Climate change adaptation and mitigation strategies can help
reduce the negative impacts on property in climate-prone areas. A
wide range of coping and mitigation strategies have been proposed,
emphasizing the need for awareness to be matched with action to
be effective (Popoola et al., 2020). Okunola et al. (2022) investigated
the factors impacting individual and household adaptation methods
to climate risk in Port Harcourt Metropolis, Nigeria, using data from
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384 randomly selected household heads in various residential
densities across the city. The study found that adaptation
mechanisms were reactive rather than predictive, varying in size
depending on household densities. Recommendations included
integrating and executing climate change adaptation policies and
launching a comprehensive awareness campaign to reduce
household vulnerability and improve their climate change
absorptive, adaptable, and transformative skills in the city.
Additionally, greening, and urban green infrastructure have been
proposed but are yet to be fully adopted in Nigeria (Adegun et al.,
2021). However, the financial implications of adopting such
strategies may not be sustainable. The case for strict land-use
regulation has been noted, although it may increase the price of
houses and rents when implemented (Leibowicz, 2017). A related
study examined factors influencing residents’ adaptation and coping
strategies to the looming effects of climate change in Lagos, Nigeria
(Okunola and Bako, 2023), focusing specifically on the effect on
housing. The sample characteristics of the study were homogeneous
(residents of an estate), but the sampling frame included respondents
from different ages, income levels, education levels, ethnic, religious,
and cultural backgrounds. Such divergent views are essential for
inclusivity and understanding sampling characteristics when
disaggregated. The findings revealed that the adaptation mechanisms
used by residents in various residential areas were comparable but
differed in degree. Residential characteristics such as education,
average monthly income, age, house style, and home ownership all
had a substantial impact on the climate change adaptation
techniques adopted by the residents.

2.3 Steps property users can take to
mitigate climate change risks

Climate change is a significant concern for property owners. As
climate change accelerates and extreme weather continues to wreak
devastation on homes nationwide and around the world, there is a
need for measures that homeowners, tenants, or occupants of
buildings can adopt to fortify and protect their homes and property
against climate change risks. Porter (2024) recommended basic
maintenance methods, such as cleaning the gutters on a regular basis
and applying a fresh coat of paint, to avoid more major damage from
occurring over time. Larger upgrades, such as rebuilding the roof or
repairing damaged shingles, can reduce the likelihood of costly leaks.
Other strategies to minimize future wildfire damage include installing
chicken wire inside attic vents and making landscaping changes.
Adapting homes to changing weather and environments can make
them more comfortable while also retaining their value.

Insulation is a vital component in any home aiming to be energy-
efficient. Poor insulation leads to heat loss in winter and higher
cooling costs in summer (Porter, 2024). It is typically placed in areas
where air escapes or heat transfer occurs, such as between stud cavities
inside walls and in the roof, making it the easiest method of conserving
energy from thermal losses in a home. Proper insulation can help save
money on climate control. Odoko and Olokpo (2018) emphasized the
need for properties in Nigeria to be insulated, especially considering
the country’s tropical climate due to its proximity to the equator and
the Atlantic Ocean, leading to generally hot temperatures. Given
Nigerias main building construction materials, including zinc,
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long-span aluminum roofing sheets, and concrete masonry units,
Nigerian dwellings must be insulated against the heat.

Painting the external part of buildings can help reduce heat or fire
risk. Heat-resistant paints, some of which can withstand temperatures
up to 800°C, protect surfaces against thermal damage while
maintaining an aesthetic appearance. These paints come in various
temperature resistances, affecting their durability and effectiveness in
protecting surfaces. Heat-resistant products used in construction
include those for painting staircases, stairs, doors, walls, and roofs
(Nutaklki et al., 2023). It is often advised to use light colors or other
reflective materials on the exterior of the property, as dark colors can
absorb light and heat, making the interior warm (Peter et al., 2023).

Purchasing insurance is another measure to protect one’s property
against natural disasters. Despite all precautions, some risks cannot
be avoided. Fires, storms, floods, or other climate change-related
disasters may still cause property damage. Purchasing an insurance
policy is the best way to protect one’s property against these types of
losses (Porter, 2024).

3 Materials and methods

Wemabod Estate is one of several estates located in Ikeja with
many residential units. The estate is large compared to many other
estates in the area. This study finds Wemabod Estate an appropriate
location for the study to fill the gap in literature, as there are limited
studies on this subject in the country, for the following reasons:

1 Lagos State often witnesses flooding, which many experts
attribute to climate effects (Ansah et al., 2024).

2 The large number of housing units within the estate suggests
vulnerability to climate change challenges, contributing to
greenhouse gas emissions through various activities within
the estate.

3 The high population density and clustering of housing in the
area is a risk factor for extreme heat, which has been gradually
increasing due to climate change (Bassett et al., 2020).

The study population comprised residents of Wemabod Estate.
The absence of reliable census data necessitated the adoption of
purposive sampling. A sample of 100 residents was used (Denieffe,
2020). The estate, with its modern and up-to-date infrastructure
containing over 250 housing units, has strict security, inhibiting easy
access to the residents. Personnel working within the estate helped
obtain information from the residents. Purposeful sampling was used
to recruit respondents via a questionnaire designed solely for
this purpose.

A questionnaire was developed based on the questionnaires and
ideas presented by Allu (2014), Henseke and Breuste (2015), Pisello
etal. (2017), and Fajilla et al. (2020). The questionnaire was divided
into five sections. The first section contains demographic data. The
second section measures the perception of climate change. The third
section is divided into two subsections: the first subsection measures
the effect of climate change on individuals, while the second
subsection measures the effect of climate change on property. The
fourth section assesses different dimensions of the effect of climate
change on property. Finally, the fifth section evaluates the effect of
climate change on property value.
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Residents under the age of 18, hawkers, and non-residents with
shops were not contacted and were not part of the study. The statistical
methods used for data analysis included mean ranking, analysis of
variance, t-test, and frequency analysis. A significant level of 0.05 was
adopted for this study unless otherwise stated.

4 Result
4.1 Demographics

The demographic summary of the studied population (Wemabod
Estate, Ikeja) is presented in Table 1.

The demographic analysis showed that 83% are males, which
makes them more than the females, who are 17%. Ninety percent are
between 25 and 44 years old. Seventy-eight percent are employed,
while 22% are self-employed. Only 17% have lived in the residence for
more than 10 years. Other demographic can be obtained from Table 1.
This implies that the residents are adults, well knowledgeable as the
majority are graduates, able to understand the concept of climate
change, and identify the effects of climate change around their
surroundings, especially in their place of residence.

TABLE 1 Summary of respondents’ demographic information.

Variables Frequency Percentage
Gender

Male 83 83
Female 17 17
Age

18-24 years old 11 11
25-34years old 57 57
35-44years old 23 23
45years and above 9 9
Level of education

OND/HND 12 12
B.Sc. 76 76
M.Sc. 12 12
Occupation

Employed 78 78
Self-employed 22 22
Duration of residence

Less than 6 months 9 9
6 months-1year 28 28
1-5years 27 27
6-10vyears 19 19
Above 10years 17 17
Type of household

Single 56 56
Married 36 36
Others 8 8
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4.2 Perception of climate change

The questions asked the residents focused on the varying levels of
their awareness about the concept of climate change. This was
summarized in Table 2.

The Internet (55%) and school (32%) are the two major sources of
knowledge about climate change. Forty-seven (47%) of the
respondents have above-average knowledge of climate change. Only
33% could be adjudged to have an adequate awareness level about
climate change, while 94% believed that human activities contribute
to climate change. Generally, 87% responded that climate change
affects them in Nigeria. By implication, the respondents have good
perception of climate risk, which is expected since majority are well
learned, and they are in tune with the happenings on the internet and
other sources of information as well.

4.3 Mean differences in awareness of
climate change

The presence or non-existence of significant mean differences in
respondents’ awareness level of climate change based on the six
demographic factors (gender, age, educational attainment, occupation,
length of residence, and type of household) was examined using the ¢
test (#) and analysis of variance (ANOVA; F) presented in Tables 3, 4.

The ¢ tests showed that there are significant mean differences of
knowledge level in climate change and perception of climate change
based on gender. The ANOVA test showed that there are significant
mean age and education differences in all the variables except the

TABLE 2 Summary of respondents’ perception of climate change.

Variables Frequency

How did you learn about climate change?
Internet 55
School 32
Newspaper 1
Friends 12
Knowledge level of climate change

Poor 10
Fair 31
Neutral 12
Good 40
Very good 7
Perception on climate change

Bad 67
Good 33
Human activities contribute to climate change
No 6
Yes 94
Climate change affects us in Nigeria

No 13
Yes 87
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perception that human activities contribute to climate change. This
implies that residential characteristics, age, level of education, and
difference in knowledge level of climate risk, were important elements
impacting residents’ climate change adaptation strategy.

The ¢ tests showed that there are significant mean differences in
perceptions that human activities are responsible for climate change
and that it affects Nigerians based on occupation. There is a significant
mean difference in perceptions of climate change and that climate
change affects all Nigerians based on the type of household.
Additionally, there is a significant duration of residence mean
difference in all variables except the perception that human activities
contribute to climate change in Nigeria. By implication, the residents’
adequate knowledge of climate risk and its impact on the nation will
invariably impact the adaptation strategy they will employ to combat
the challenges associated with climate change.

4.4 Ranking of the effects of climate
change on property

The mean rank of the effect of climate change as perceived by the
respondents is presented in Table 5. The mean was obtained after a
frequency analysis of the responses from the questionnaire. The mean
rank ranges from the lowest point (1) to the highest point (5).

Extreme heat and flooding are the two major perceived effects or
manifestations of climate change on the environment, while strong
winds and irregular rainfall follow in descending order.

The detailed effects of climate change on property are presented
in Table 6.

Paint peeling and cracks on the walls are the two most perceived
effects of climate change on property. This is followed by roof leakage,
foundation shake, and burst pipes in descending order.

4.5 Dimensions of the effect of climate
change on property

Different questions focused on the extent of the effect of climate
change on property. The responses are summarized in Table 7.

Most of the respondents, 82%, opined that climate change affects
their homes. 57% responded that climate change impacts on their
homes, while 51% believed that it also affects the rent. This further

TABLE 3 Test of mean differences of respondents’ awareness of climate
change.

Variables Gender Age  Education
() (F) (]

How did you learn about climate

0.569 3.397% 4.825%
change?
Knowledge level of climate change 3.167* 6.559* 5.799*
Perception on climate change 2.677* 7.912% 4.045%
Human activities contribute to

1.139 1.619 1.634
climate change
Climate change affects us in

0.953 4.065* 507.349%*
Nigeria

*#p value less than 0.05 implies significance.
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TABLE 4 Test of mean differences of respondents’ awareness of climate
change continued.

Variables Occupation Duration of Type of
(t) residence  household
(3] (F)

How did you learn
about climate 1.336 11.302* 2.078
change?
Knowledge level of

1.155 19.109* 0.723
climate change
Perception on

0.888 9.640% 3.115%
climate change
Human activities
contribute to 2.803% 1.617 2.651
climate change
Climate change

2.077* 5.783% 4.240%
affects us in Nigeria

*#p value less than 0.05 implies significance.

TABLE 5 Mean rank of the effects of climate change on the environment.

SO D | A SA Mean Rank
Extreme heat 2 2 3 37 56 4.43 1
Flooding 4 2 2 45 47 429 2
Strong winds 2 22 3 36 37 3.84 3
Irregular rainfall 24 4 1 34 37 3.56 4

suggests that the people are knowledgeable about climate risk and its
impact on property.

4.6 Mean differences on the dimensions of
the effects of climate change on property

A t-test and an ANOVA were applied for these tasks to investigate
the mean differences in the dimensions of the effects of climate change
on property in the study area across the six socio-demographic
variables. Table 8 results depicted no gender differences. However,
there is a significant mean difference based on age and education. A
continuation of the analysis is shown in Table 9, where there is a
significant mean difference based on duration and type of residence.
By implication, the effects of climate change appear to be in existence
within the study area.

4.7 Examine the tenants’ perceptions of the
effect of climate change on property
management

This section sheds light on the respondents’ perceptions of the
effect of climate change on property management through the use of
the mean as displayed in Table 10.

Reduction in attracting tenants is the major effect of climate
change on property because as the impacts of climate change becomes
intense to quicken the rate of obsolescence in the buildings, it appears
less attractive to prospective tenants or users. The next effects are
faster rate of home damage, reduction in the rent prospective tenant
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TABLE 6 Ranking of the effects of climate change on property continued.

SD D | A SA Mean Rank
Paint peeling 4 9 0 38 49 4.19 1
Cracks on wall 4 5 13 38 40 4.05 2
Roof leakage 0 25 10 @ 33 32 3.72 3
Foundation shake 9 29 | 20 23 19 3.14 4
Burst pipes 27 8 32 15 18 2.89 5

is willing to pay for the property, difficulty in property management,
and a higher insurance premium.

4.8 Mean differences on the effect of
climate change on property management

A t-test and an ANOVA were used for these tasks to investigate
the mean differences in the effect of climate change on property
management in the study area across the six socio-demographic
variables. From Table 11, there are no gender differences in the effect
of climate change on property value. However, there is a significant
mean difference in the effect of climate change on property
management based on age, except in property maintenance.

A further examination, as shown in Table 12, revealed that there
are significant mean differences in the effect of climate change on
property management based on duration and type of residence.

5 Discussion

This paper has shown a fair level of awareness of climate change
among residents in Wemabod Estate, Ikeja, Nigeria. An adequate level
of climate change awareness is needed to build adaptation and
mitigation strategies to cope with the impending challenges associated
with rapidly changing climatic conditions (Akinola et al, 2020;
Quandt et al., 2022). The Internet is the major source of information
on climate change, which corroborates similar findings in Madaki
et al. (2023). This is unsurprising as the estate is located in Lagos,
Nigeria, a largely urbanized area with high internet and information
and communication technology penetration. Expectedly, human
activities are culpable for the looming climate crises, which, according
to the respondents, have already been felt in Nigeria and around
Africa (Tantoh et al., 2021).

This research revealed that while extreme heat and flooding are the
leading effects of climate change on the environment, paint peeling,
cracks on the wall, and roof leakage are the major manifestations in
buildings. Climate change poses a severe and escalating threat to the
built environment, exacerbated by the 4th industrial revolution. The
impact on human life and housing is imminent, with rising temperatures
and extreme weather events causing damage to houses, leading to
shortages, displacement, destitution, homelessness, and health crises
(Olagunju et al., 2021; Campbell et al., 2023). Recent natural disasters,
such as flooding in some parts of Nigeria, underscore the urgent need
for global support to address climate change’s devastating consequences
on the overall wellbeing of Nigerians (Hassan et al., 2020). This also
concurs with the submission from the respondents, who were of the
opinion that climate change has impacted houses and rent, while
reductions in rent, and faster rates of obsolescence are the major effects
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TABLE 7 Dimensions of the perceived effects of climate change on
property.

10.3389/frsc.2024.1382386

TABLE 8 Test of mean differences of effect of different dimensions of
climate change on property.

Variables Frequency Variables Gender Age  Education
: (t) (F) (F)
Climate change affects your homes
Climate change affects your homes 1.428 6.351* 81.037*
No 18
Extent of which climate change
Yes 82 0.664 7.000% 53.431%
affect homes
Extent of which climate change affect homes Effect on value of homes 0.174 4.770% 7.374%
Never 13 Effect on the rent of homes 0.179 10.506* 16.606*
Rarely 7 *#p value less than 0.05 implies significance.
Sometimes 54
Often 17 to address the effect of climate change on housing will worsen the
Always 9 current shortage of affordable housing, leading to informal

Effect on value of homes

No 25
Not sure 18
Yes 57

Effect on the rent of homes

No 31
Not sure 18
Yes 51

of climate change on property management. A similar submission can
be found in Giglio et al. (2021).

The findings revealed variations in the knowledge level and
perceptions of climate change among the respondents, with
substantial mean differences observed based on gender, age,
education, and duration of residence. These demographic factors play
a pivotal role in shaping the understanding and perspectives of
respondents regarding climate change. The disparities indicate that
targeted interventions in the form of educational initiatives and
awareness campaigns need to consider the diverse demographic
characteristics of the population to effectively address gaps in climate
change knowledge and perceptions. Implementation strategies can
enhance engagement and promote a more comprehensive
understanding of climate change across various demographic groups,
contributing to a more informed and inclusive approach to climate
action. Inclusivity here implies going beyond the respondents to
involve other stakeholders that would move the needle in this aspect.

A substantial 82% of respondents in the Wemabod estate
expressed the belief that climate change exerts an effect on their
homes, highlighting a widespread acknowledgment of the
environmental threat. Further analysis revealed that 57% of
respondents perceived a direct effect of climate change on their homes,
emphasizing the obvious consequences experienced by a significant
portion of the surveyed population. Additionally, 51% of respondents
believed that climate change extends its influence to rental dynamics,
reflecting a worrying concern about the broader implications of
climate change on the real estate sector, encompassing both owned
and rented residential spaces. These findings underscore the urgent
need for comprehensive climate resilience measures in housing and
rental policies to address the identified concerns and promote
sustainable living environments in Lagos, which is facing a housing
crisis characterized by rapid urbanization, a growing population, and
inadequate housing infrastructure (Auwalu and Bello, 2023). Failure
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settlements, rent racketeering, overcrowded living conditions, and
housing insecurity for a significant portion of the population that lives
below the poverty level, which becomes magnified during the
COVID-19 pandemic (Obasi and Anierobi, 2021).

This paper also found that a reduction in attracting tenants is the
major effect of climate change on property value, which is closely
followed by a faster rate of home damage. Reduction of property value
came in third, while the last two were difficulty in property
management and a higher insurance premium. These findings
highlight the immediate challenges of tenant vacancy and increased
repair costs, stressing the urgent need for climate-resilient building
practices and adaptation strategies in Nigeria’s real estate sector. On
the other hand, this paper has shown that most houses in Nigeria are
not insured, as the respondents ranked insurance low. This is
consistent with the country having a low level of health insurance
coverage among its citizens (Alawode and Adewole, 2021).

Strikingly, the study indicates that gender and occupation do not
yield discernible differences in the apparent effects of climate change
on property values. This implies that, regardless of gender or
occupational background, the adverse consequences of climate
change on the market are uniformly recognized, emphasizing the
need for comprehensive strategies to mitigate these effects and foster
resilience in the property sector.

A combination of private, government, nongovernmental, and
international development agencies is reccommended to form synergy
to craft measures to reduce the effects of climate change, especially in
high-risk areas and low-resource settings. Further buildings must
incorporate sustainability, intended to serve as an adaptation and
coping strategy to mitigate the effects of climate change. Budgetary
allocation for climate change planning, greening, and sustainability is
highly recommended.

This study was limited to the perception of the residents to climate
risk effects on residential property. Studies have shown that limited
research have been done in this area, and therefore the need for more
studies to fill the gap in literature. Moreover, the challenges of climate
risk in the country, and across the globe has transcended beyond mere
perception. There is the need for further study to measure the effects
of climate change that have been seen, or have occurred in the study
area, and by extension, in other regions of the country with a view to
determine the exact adaptation and mitigation strategy that can
be adopted. The last limitation is the adoption of purposive sampling
limits the generalization of the findings. Hence, the result may not
be generalized across Nigeria because of huge demographic differences
across the six geopolitical regions of the country. Further studies could
involve extending the survey to all the geopolitical regions and
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TABLE 9 Test of mean differences of effect different dimensions of
climate change on property continued.
Variables Duration of

Occupation Type of

residence

(t) residence

(F) (F)

Climate change

0.025 8.007* 7.376*

affects your homes

Extent of which

climate change affect 0.126 8.629% 13.659*

homes

Effect on value of

0.576 8.911%* 2.969%

homes

Effect on the rent of

2.335% 22.565% 16.883*

homes

*#p value less than 0.05 implies significance.

TABLE 10 Mean rank of the effects of climate change on property
management.

SD D | A SA Mean Rank

Reduction in attracting

0 0 7 31 62 4.55 1
tenants
Faster rate of home

0 9 10 42 39 4.11 2
damages
Reduction in rent

0 19 1 44 36 3.97 3
passing
Difficulty in proper

¥ In property 5 10 12 46 27 3.80 4

maintenance
Higher insurance

0 14 20 39 27 3.79 5
premium

running a comparative analysis between urban and rural areas of
Nigeria. The absence of extant literature in this context presents
research opportunities that could be explored.

6 Conclusion and recommendation

The study shed light on the effects of climate change on residential
properties in Lagos State. Findings in relation to the data garnered from
the residents of Wemabod Estate, being the case study for the research,
revealed that majority of the residents are well learned, mostly graduates
of tertiary institutions, who are expected to be vast in knowledge about
happening in their surroundings, and across the globe, as they are
expected to be well exposed to the use of Information and
Communication Technology (ICT), and also knowledgeable about the
concept of climate change. Most of the respondents can be adjudged to
have good level of awareness of climate change from the findings.

The findings in respect of whether residential characteristics, age,
gender, level of education, and difference in knowledge level of climate
risk, were the major features that impacted on the strategy adopted by
the residents in coping and adaptating to climate change, showed that
there are significant mean differences of knowledge level in climate
change and perception of climate change based on the demographic
factors. Extreme heat and flooding are the two major perceived effects or
manifestations of climate change on the environment, while strong
winds and irregular rainfall follow in descending order as the other
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TABLE 11 Test of mean differences of effects of climate change on
property value.

Variables Education
)
Reduction in passing rent 1.637 6.202% 22.858*
Faster rate of home damages 0.326 15.570% 18.734%
Higher insurance premium 1.495 36.725% 0.775
Difficulty in property maintenance 1.609 1.041 1.548
Reduction in attracting tenants 1.433 4.868* 7.993%

*p value less than 0.05 implies significance.

TABLE 12 Test of mean differences of effect of climate change on
property management continued.
Variables Duration of

Occupation Type of

residence

(t) residence
(F) (F)

Reduction in passing

1.674 19.139* 9.484*
rent
Faster rate of home

0.633 19.749* 5.756*
damages
Higher insurance

1.365 15.304* 23.158%*
premium
Difficulty in proper

yinproperty 3.060%* 7.739% 35.318*

maintenance
Reduction in

1.199 5.780%* 3.04
attracting tenants

*#p value less than 0.05 implies significance.

manifestations of climate risk which has resulted in peeling of paints,
cracks on the walls, roof leakage, foundation shake, and burst pipes as
identified by the respondents in descending order of perception.
Emanating from this is the fact that, these manifestations are more
prevalent in this part of the world, and therefore property owners should
watch against extreme cases of these effects and take steps to secure their
properties from losses and damages arising from these risks or threats.

The most important conclusion is that climate change is not only a
pressing environmental issue but also a significant driver of change in the
property market and in property management practices. Climate risk affects
all areas of the property estate market, from growing costs to the fall in
appeal of specific regions and decline in demand of affected properties.
Higher temperatures, storms, flooding, amongst other, are incidents
impacting negatively on properties, result in difficulty in managing the cost
and condition of property regularly. It is expected that more occupants of
buildings would rely on electricity to power fans and HVAC systems to keep
cool. The same is true for an increase in water usage. These developments
may create an additional strain on the electrical grid and city resources. An
increase in the demand for these resources will result in an increase in their
prices. Damages due to weather variations, impacts seriously on properties
making them start to lose their appeal which may result in loss or lower
profit when attempting to sell a home in a high-risk location.

The study recommends the need for homeowners and users to
take further steps away from being well acquainted with the truth
about climate change and its impact on residential property, to
acquire knowledge on how to mitigate the effects of climate and
deploying such knowledge to mitigate the effects of climate on
residential properties. The increasing relationship between climate
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TABLE 13 Thematic policy action on the effect of climate change on residential property.

Theme

Enhancing climate
change awareness

and education

Policy action

Implement targeted educational programs to raise awareness
about climate change and its effects, focusing on diverse
demographic groups including age, gender, education,

socioeconomics, and duration of residence.

Recommendation

Leverage the Internet and social media platforms to disseminate information, as they are the primary
sources of information on climate change.
Develop community workshops and school curriculums that address climate change and its impact on

housing and probable property values.

Promoting climate-

Establish legislations that enforce building codes and regulations

Encourage the use of sustainable materials and construction techniques that can withstand extreme

housing and rental

and rental policies to address the effects of climate change on

resilient building that require the incorporation of climate-resilient features in weather events such as flooding and extreme heat.
practices new constructions and renovations. « Provide incentives for developers and homeowners who adopt green building practices.
Strengthening Develop comprehensive climate resilience measures in housing « Implement rent control policies that consider the impact of climate change on housing availability

and affordability.

property insurance

adoption

mitigate financial losses due to climate-induced damages.

policies property values and rental dynamics. « Promote the development of affordable, climate-resilient housing units to prevent the rise of slums and
overcrowded living conditions.
Encouraging Legislation to promote the adoption of property insurance to « Partner with insurance companies to develop affordable insurance packages for low-income households

and properties in high-risk coastal areas of Lagos.

Conduct awareness campaigns highlighting the benefits of property insurance.

Fostering multi-
stakeholder

collaboration

Establish partnerships between private entities, state and federal
government agencies, non-governmental organizations (NGOs),
and international development agencies to address climate

change impacts.

Form a coalition to develop and implement comprehensive strategies aimed at reducing the effects of
climate change, focusing on high-risk and low-resource areas.

Secure funding for climate adaptation and mitigation projects.

Budget allocation for
climate change

mitigation

Increase budgetary allocations for climate change planning,
greening initiatives, and sustainability projects especially for

high risk and low-resource areas of Lagos.

Prioritize funding from budget for infrastructure projects that enhance climate resilience.

Ensure transparent and accountable use of funds dedicated to climate action.

Conducting further

research and data

Support and fund further research to measure the tangible

effects of climate change on residential properties and develop

Extend studies to all the 6 geopolitical regions of Nigeria, comparing urban and rural areas, thereby

ranking cities and towns based on the vulnerability and preparedness for climate crisis.

community-based

adaptation strategies

that involve residents of the state in climate resilience planning

and action.

collection region-specific adaptation strategies. « Utilize comprehensive and representative (probability) sampling methods to ensure generalizable results.
« Focus on empirical data collection to understand the specific impacts of climate change and effective
mitigation strategies.
Implementing Develop and implement community-based adaptation strategies « Organize community forums and participatory workshops to engage residents in identifying vulnerabilities

and co-developing solutions to climate issues.
Promote local stewardship of climate adaptation projects, ensuring that interventions are culturally and

contextually appropriate.

Improving climate
data and early

warning systems

Develop and enhance climate monitoring and early warning
systems to provide timely information on extreme weather

events and climate trends.

Invest in advanced meteorological equipment and technology to improve the accuracy of
climate predictions.
Establish a centralized data platform accessible to the public, enabling residents to receive real-time updates

and take preventive measures to protect their properties.

Enacting legislation
to protect
marginalized
communities from

climate impacts

Push for legislation that specifically addresses the vulnerabilities
of marginalized communities to climate change, ensuring their

protection and inclusion in climate resilience planning.

Develop laws that mandate equitable distribution of resources and support for climate adaptation projects
in marginalized communities, such as low-income neighborhoods, informal settlements (slums) and
riverine areas of the state.

Ensure that these laws include provisions for affordable housing, access to clean water, and

healthcare services.

Create or strengthen existing legal frameworks that facilitate community participation in decision-making

processes, empowering marginalized groups to voice their concerns and contribute to climate resilience

strategies.

change and property emphasizes the significance of remaining
aware and proactive in dealing with these complicated concerns in

a changing environment.

6.1 Actionable policy prescriptions

The research concludes by including ten (10) policy actions and
their corresponding recommendations that will inform policymakers

Frontiers in Sustainable Cities

in mitigating the effects of climate change on residential properties in
Nigeria (Table 13). The same could be applicable to other low resource
settings or developing countries.
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