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Abstract: I n recent times, the need for concrete stepsto be taken
in the adaptation and mitigation of the effects of climate change
has taken the centre stage in development discourse. However,
thereisa scarcity of empirical studies on the extent to which built
environment professionals, especially in a developing country like
Nigeria are aware of the various climate change mitigation and
adaptation strategies. This study examined the level of awareness
of climate change adaptation and mitigation strategies amongst
built environment professionalsin Lagos, Nigeria. The data were
sourced through a cross-sectional survey of 71 respondents
including, architects, builders, town planners, estate managers
and quantity surveyors in the study area using an online
questionnaire. The data were subjected to descriptive statistics and
the result shows that the built environment professionals
identified the main causes of climate change to include the use of
fossil fuelsin industrial production, automobiles, and generation
of eectricity. Also, the major effects of climate change were
flooding and excessive heat, while the top three adaptation and
mitigation strategies greening/planting trees, enforcement of
building guidelines and the use of energy-efficient technologies.
This study implies that the built environment professionals are
very much aware of the existing climate change adaptation and
mitigation strategies but there is an urgent need to internalize
them in the production and management of the environment in
Nigeria.

Keywords:  Adaptation, Mitigation, Awareness, Built
environment professionals, Climate change, statistics.

I. INTRODUCTION

The global rise in temperature, unusual rise in sea level,

heat waves, shorter winter, distortion in rainfal patterns,
glacier melts in Antarctica and incessant wildfires are some
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of the manifestations of the climate change. Generaly, it is
widely believed that environmental pollution isthe major risk
factor of climate change and that these challenges have been
exacerbated by rapid urbanisation, modernization and
development.

Historicaly, the built environment in Nigeria is plagued
with some problems that have to starve it of substantia
development, automation and modernization [1]. The short
supply of buildings[2], high demand for houses, land tenure
and speculation, poverty and unaffordable houses [3-4] and
overcrowding, corruption and violation of adequate
procurement and construction best practices [5] are very
critical issues. Added to these arelow adoption of sustainable
construction practices such as lean principles [6], poor
environmental and housing quality [7], building collapse and
high cost of building materials [8]. These issues have
combined to present an enormous challenge of which the
government and private sector are struggling to address.

In addition to the aforementioned challenges are the
overbearing effects of climate change. The current redlities
are that innovative strategies are required in the design of
environmentally friendly buildings and surrounding
environments that can help mitigate the effects of climate
change [9]. Mitigation and adaptation strategies can be
innovative approaches to the design, construction and
management of buildings. The efforts are not limited to
buildings but also to the overall environmental management,
planning of cities and initiation of environment resilience
strategies that can help the environment withstand natural
disasters [10-13]. Tackling climate change will help improve
the quality of life of the populace by reducing noise and air
pollution levels, proper drainage, and road construction
management, efficient human and materia waste disposa
and smart transportation system. As Adetokunbo and
Emeka [14] rightly observed, this can trigger positive
economic growth and transformation of cities to
environmentally friendly and resilient urban systems.

Construction of dams and canals has been identified astwo
of the earliest inventions to mitigate the effects of climate
changes [15]. In Nigeria, many of the existing dams are
operating at below capacity and the canals are in comatose or
dilapidating state due to low maintenance culture. Besides,
illegal houses have been congtructed in areas designated for
canals, thereby causing massive obstruction of afree flow of
storm water Furthermore; massive urbanization in Nigeria
has led to indiscriminate felling of trees and proliferation of
illegal structuresin reversed lands. Several studies have been
carried out on the mitigation and adaptation strategies of
climate change in Nigeria
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For examples, [16] examined energy savings in housing
through occupants’ behaviour and recommended the
incorporation of energy efficient strategies in buildings to
reduce the effect of climate change.

In the same vein, [17] discussed the various asset
adaptation strategies employed by the people living in the
rurd areas in developing their adaptive capacity and
resilience to climate variability using the participatory
climate change adaptation evaluation and a proposed
modification of asset portfolios in reducing the climate
impacts. Anake et al. [18] also estimated the potential of six
common tree species growing at residential and industrial
areas of Ota, Ogun State, southwest Nigeria and suggested
the planting of bio-indicators and tolerant tree species, while
[19] investigated thermodynamic impact on building in a
poor urban setting in Lagos State and recommended
thermodynamic consideration in architectural design.

Despite the insight gained from available studies, thereis
still yet a dearth of empirical evidence on built environment
professionals’ level of awareness of the mitigation and
adaptation strategies for climate change in Nigeria. It is
argued that obtaining expert’ opinions on the mitigation and
adaptation strategies for the effects of climate change in the
built environment would engender the domestication of these
strategies in the production and management of the built
environment in Nigeria. For this purpose, the present study is
on the built environment professional’s awareness of climate
change adaptation and mitigation strategies in Lagos,
Nigeria. The specific objectives are to 1) investigate the
causes of climate change as perceived by built environment
professionals, 2) the adverse effects of climate change, 3) the
extent of awareness and adoption of climate change
adaptation and mitigation strategies by built environment
professionalsin the study area. The findings of this study are
expected to inform policy and practice in the implementation
of climate change adaptation and mitigation strategies in the
study area. It is also considered an addition to the current
discourse on climate change literature from the perspective of
adeveloping country.

Il. LITERATURE REVIEW

A. Awarenessof Climate Change

According to [20], awareness can be described as one’s
ability to notice things or a state of being fully conscious of
what one knows or what one has learned. Awareness of
climate change in the built environment is a predictor of
mitigation strategies and often regarded asthefirst step in the
identification of climate vulnerability and adaptation
procedures [21-22]. Adequate awareness of the effects of
climate change on buildings and environment has led to the
development of green buildings which is one of major
components of urban greenery [23-24] and green economy
[25]. Awareness is also responsible for the integration of
climate change adaptation and mitigation strategies into
government policy or sustainable development goals [26-27].
Sustainability in buildings means designing a building to
withstand the effects of climate change and to ensure low
energy consumption, indoor comfort [28-29], adequate
ventilation and reduction of carbon emissions [30-32]. In
addition, sustainability in this context can be described as
mitigation strategies against greenhouse gas emissions [33],

Retrieval Number: B2630129219/2020©BEIESP
DOI: 10.35940/ijeat.B2630.029320
Journal Website: www.ijeat.org

1274 Blue Eyes Intelligence Engineering

reduction of the effect of thermal radiation on buildings
[34-36], as well as areduction in the cost of buildings using
cheaper and environmentaly friendly building materials
[37-38]. Sustainability will guarantee that the city is resilient
against the onslaught of climate change [39], improving the
overall health of the people [40], increase user satisfaction
[41] and economic advancement [42]. In addition, cultural
practices could be incorporated in the awareness programme
to secure the cooperation of all the necessary stakeholders,
especialy in the developing countries [43-44].

Theissue of promoting awareness of environmental issues
has featured prominently in some previous works. For
example, awareness of the adoption of models to curtail the
adverse effects of climate change on the ecosystem has been
proposed by [45]. Similarly, awareness of resilience and the
needs to prepare the urban areas against natural disasters
[46]. Such as increasing incidence of wildfires triggered by
climate change [47], drought and acute water shortages
[48-49], flooding and landdlides [50-51] are well documented
in research literature. It has however been observed that a
high level of awareness has not always trandated to faithful
implementation of policies crafted to mitigate the effects of
climate change on the built environment [52]. This was
echoed in a paper that investigated the implementation of
measures to prevent the dilapidation of heritage sites because
of climate change [53]. In the same vein, bureaucratic
bottlenecks have been identified as obstacles in coordinating
climate change mitigating strategies [54]. Davies et al. [55]
noted that concrete actions have not been taken to minimize
the effect of pollution on the urban environment despite the
high awareness of the dangersinherent in inaction.

The foregoing notwithstanding, it is known that awareness
of environmental issue will increase the awareness level of
individuals who are motivated to tackle emerging challenges
in the environment [56]. Therefore, it is argued that
awareness of climate change is an easy way to become an
environmental steward and participate in creating a
sustainable environment, which is why awareness has been
regarded as playing a prominent role in the identification of
climate vulnerability and adaptation procedures within a
specific local environment.

B. Causesand effects of climate change the built
environment

The built environment constitutes all buildings, manmade
environments including blue and green space where human
activities take place [57]. It is made up of land uses
comprising buildings and grey (such as roads, parking
spaces, etc.), blue (e.g. water bodies, rivers, canals, etc.) and
green (urban parkland, gardens, woodland, green areas, etc.)
infrastructure [58]. According to [59], the built environment
asconsisting of anetwork of theinterlocking infrastructure of
energy supply, sewage, telecommunications, transport, water
and waste management. Therefore, Hossein et al. [60] have
insisted that the built environment is a key player in
promoting sustainable development, improving quality of
life, comfort, security and health of people, among others;
and that these goals can only be achieved under a sustainable
environment.
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It is on this premise that Babalola et al. [6] have argued
that the built environment professionals are key players in
environmental sustainability agenda because the roles they
play in the design, planning, construction, maintenance of
buildings and provision of quality urban infrastructure.

From the review of literature, it was found that
temperature, sea-level rise, storm patterns, precipitation and
other environmental conditions affect the management of
buildings and infrastructure in the built environment [61]. In
addition, cities are critical to the fight against climate change,
however, cities and particularly those in the developing
countries lack institutional, financial and technical capacities
to adapt to the impacts of climate change [62]. Consequently,
the need to formulate effective policies for the adaptation and
mitigation of climate change has taken the centre stage in
climate change discourse [62-65]. For instance, studies on the
built environment professionals’ awareness of climate
change adaptation and mitigation strategies have been
considered highly important in the formulation of policies
and implementation of programmes for effective adaptation
and mitigation of the effects of climate change locally and
globally.

Asearlier noted, climate change isthe variation in weather
elements over time, due to human activities or natura
vulnerability [62]. Notably, climate change poses an
enormous amount of threat to the built environment and
particularly the construction sector [62] [66]. Urbanization in
coastal areas continuesto increase at an alarming rate despite
the increasing risks of a changing climate. The effects can
manifest as storm surges, hurricanes, cyclones and flooding
[67]. Emissions of greenhouse gases, largely from energy
production and consumption, agriculture and other ecological
processes has been implicated as causes of climate change.
The activities causing most greenhouse gas emissions are key
driversof global socioeconomic development [68]. It hasaso
been observed that Africaisnot amajor driver but avictim of
climate change [62]. According to [64], climate change is
caused by uncontrolled human activities and natura
processes. The author made it clear that some man-made
factors like urbanization, transportation, land use,
deforestation, and industrialization are contributory factorsto
the current wave of climate change globaly. These
man-made activities are responsible for the emission of
greenhouse gases (GHGs) such as carbon dioxide (CO2),
Nitrous Oxide (N20), Methane (CH4), Ozone (O3) and
Chlorofluorocarbons (CFCS) that have caused globa
warming, which has, in turn, resulted in climate change.
However, the natura factors that have also been linked to
climate change include solar radiation quality and quantity,
the astronomical position of the earth among others.

In recent years, therisein sealevel, longer hours of heavy
downpours, heat waves, eroson and other climate-related
phenomena are aready damaging buildings and
infrastructure and these damages are projected to increase if
climate change challenges are not addressed [61] [63].
Consequently, the challenges of climate change and their
impacts on the built environment are increasing unabated. In
addition to the several other impacts of climate change, a
study by the UN Habitat [69] noted that flood and other
climatic effects have a tremendous effect on the functionality
of buildings. Several authors [63] [65] [70] have identified
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the effects of climate change to include flooding, heat
waveshigher temperature, rising sea/ocean levels,
longer/shorter raining season, increase in storm intensity,
erosion (frequency and intensity), desertification, more
frequent drought, well, stream and river drying up. Othersare
a proliferation of pests and diseases, landdide, crop yield
reduction, and food scarcity. All these are known to have
diverse effects on man in particular and the ecological system
in general.

C. Climate change adaptation and mitigation strategies

Adaptation is regarded astheinitiatives and measures used
as strategies to reduce the vulnerability and the effects of
natural and human factors against happenings. On the other
hand, mitigation in this context, is the premeditated measures
or implementation of relevant policy geared towards slowing
down the rate of greenhouse gas emissions levels and
enhance the sustainability of the environment [62].

The mitigation and adaptation strategies are too numerous
to mention but there are some significant ones, especially in
the devel oping countries. These include planting trees (green
areas), enforcement of building guidelines, the use of
energy-efficient technologies, public awareness on climate,
demolishing structures obstructing drainage, avoiding
development on flood prone lands, the use of resilient
building materials, compliance with setbacks during property
development and advancement of renewable energy [65].
Others are construction of dams for flood protection [15],
construction of sea walls to protect low-lying coastal areas
from rising sea levels, construction of drainage channels
around houses, restriction of land reclamation activities,
producing and using flood risk maps. There are al so measures
such as: raising the building level, reliance on weather
forecast, building high walls to prevent floods, repair/replace
damaged property, the use of loca herbs and drugs to
climate-related diseases, and consulting the rainmaker, Use
of prayers/charmg/incantations [63] [65]. In spite of the
existence of these strategies in the literature, it is not clear
how built environment professionals are aware and the extent
to which they have adopted them. The current study attempts
to bridge this gap.

1. RESULTSAND DISCUSSION

Lagos State was selected for this study dueto the influence
of high human activities involved in construction,
manufacturing and other sectors affecting climate change.
Lagos State has a population of over 20 million and has been
classified as a megacity [71-72]. The data used for this study
were obtained using questionnaires. The questionnaire used
in the survey was designed by the researchers based on the
findings from the review of relevant literature. The
guestionnairewasdivided into five main sections: A, B, C, D
and E in line with the subject matter investigated. Section A
deals with the demographic characteristics of the
professionals, while section B and C had questions on
potential causes of climate change and adversaria effects of

climate change respectively.
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For section B, the scale of measurement used was thefive
point Likert type scales of “1” for strongly disagree, “2” for
disagree, “3” for Undecided, “4” for Agree, “5” for strongly
agree while for Section C the Likert type scale used ranges
from 1= no effect, 2= Minor effect, 3= Neutral, 4= moderate
effect, to 5= Magjor effect . In Section D, the awareness of
built environment professionals to climate change adaptation
and mitigation strategies was measured using a scale of
measurement of 1= not at all aware, 2= dightly aware, 3=
somewhat aware, 4= moderately aware, 5= extremely aware.
Section E was then used to measure the level of adoption of
climate change adaptation and mitigation strategies. A
5-point Likert scale ranging from “1” for never, “2” for
rarely, “3” for sometimes, “4” for often, “5” for Always was
used. The sample size was selected from the population of
registered and unregistered built environment professionals
using a convenience sampling method. This method was
adequate due to the lack of a comprehensive list of built
environment professionalsin the study area.

Seventy one (71) built environment professionals
participated in the study in the fields of architecture, urban
and regiona planning, building technology, quantity
surveying and estate management. The Survey was carried
out in March 2018. Online questionnaires were used to obtain
the data. The questionnaires were collected, coded and
analysed. The data were analysed using simple descriptive
statistics. Sum of the weighted values (SWV) over the total
value was obtained for each of the variables. Subsequently,
ranking was done based on the index. Variables that are
ranked from first to last in decreasing order of the weight
based on the Likert scale coding. Factors that are ranked first
are of top importance while those that are ranked last are of
least importance. The results are presented using tables and
charts

Q=EFx/N

Where, Q=Mean, Z=Summation, Fx=Frequency of x and
N=Number of occurrences. In order to obtain the perception
aggregate index (1) of each service, aweight value of 5,4,3,2
and 1 was assigned to the ratings of the 5-point Likert scale.
The summation of weight value (SWV) for each variable was
obtained from the addition of the product of weight value of
each rating and the number of responses of each rating. The
perception aggregate index (1) for each variable was obtained
from the division of each summation of value (SWV) by the
total number of respondents which is represented as “N”.

Index(1)=Swv/N

IV. RESULTSAND DISCUSSION

A. Demographic characteristics of the respondents

The respondents’ demographic characteristics are
summarised in Table 1. The data in Table 1 reveals that 53
professionals who make up 74.6% of the participants in the
survey are males and 18 professionals who make up to 25.4
% of the sample are females. This shows that the built
environment professionals encountered in the survey are
mostly male; suggesting that the built environment
profession in the study areais male dominated. Regarding the
respondents’ age, 77.5% of the respondents were between the
ages of (25-40) years, 7 % were between the ages of (41-50)
years and 1.4% of the respondents were between the ages of
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(51-60) years at the time of the survey. This shows that the
majority of the respondents are young professionals. On the
gender of the respondents, the results revealed that around
64.8% of the respondents were married while the remaining
35.2% were single. The working experience of the
professionalsrevea ed that 31 (67.7%) had 1-5 yearsindustry
experience, 14(19.7%) had 6 — 10 years of industry
experience, 6(8.5%) had 11-15 years of industry experience,
2(2.8) had 16-20 years of industry experience and 1(1.4%)
had over 20 years of industry experience. Further, the result
revealed that around 49.3% of the respondents had their
professional training in Architecture 36.6% were trained in
Urban and Regional Planning while the remaining 2.8%,
5.6%, 5.6% have their professiona background in Building,
Estate Management and Quantity Surveying, respectively. In
addition, around 95.8% of the respondents were trained
within Nigeriawhile the remaining 4.2% studied abroad with
4 1(57.7%) having a Master's degree as their highest
educational qualification.

From this finding, it can be seen that relatively young,
highly educated and experienced professionals dominate the
built environment, and thus they are qualified to provide
reliable data for the research.

B. Causesof Climate Change

Result on the potential causes of climate change in study
area as perceived by the professional who participated in the
survey is presented in Table 2.

From the result in Table 2, it is evident that the
professionals encountered in the survey identified activities
of industriesin different sectors, burning of fossil fuels by ail
producing companies and refineries and activities of
automobiles as the mgjor causes of climate change. This
suggests that activities of industries are the major cause of
climate change in developing countries, which collaborates
the findings of a previous study by [64]. It is obvious from
this that rapid industrialization, fossil fuel burning, heavy
dependence on automobiles, felling of trees and
indiscriminate bush burning are the major human activities
that have contributed to climate change. Thisresult wasto be
expected because the study area is one of the most densely
populated areas in sub-Saharan Africa where a large number
of automobile adds to the pollution index as noted by [11].
However, the professionals seem not to agree that
agricultural activities, religious and superstitious beliefs are
the likely causes of climate change in the study areas. Thisis
probably because the study area is not known for extensive
agricultural activities and the respondents are well educated
and from different religious backgrounds.
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Table- 1. Demographic characteristics of respondents

Demographic Characteristics Input Variables Freguency Percentage (%)
Gender Mae 53 74.6
Female 18 25.4
25-40 55 775
Age 41-50 5 7.0
51-60 1 14
. Single 46 64.8
Marital status Married 25 35.2
HND (Highest National Diploma) 3 42
. . B.Sc (Bachelors’ degree) 23 324
Highest level of Education M.Sc (Masters’ degree) 41 57.7
Ph.D (Doctorate degree) 4 5.6
Architecture 35 493
Urban and Regional planning 26 36.6
Professional Background Building Technology 2 2.8
Quantity Surveying 4 5.6
Estate Management 4 5.6
) Nigeria 68 95.8
Where did u study? Abroad 3 42
1-5 48 67.6
6-10 14 19.7
Industry Work Experience (in years) 11-15 6 85
16-20 2 2.8
>20 1 14
Table- 2: Potential causes of climate change in the world’s environment
Causes of climate change 1 2 3 4 5 SWV INDEX RANK
Activities of industries in different sectors 9(12.7%) 1(1.4%) 1(1.4%) 11(15.5%) 49(69.0%) 303 4.27 1
Burning of fossil fuels by oil producing 9(12.7%) 1(1.4%) 2(2.8%) 13(18.3) 46(64.8%) 299 4.21 2
companies and refineries
Activities of automobiles 9(12.7%) 1(1.4%) 4(5.6%) 21(29.6%)  36(50.7%) 285 4.01 3d
Land use change such as deforestation and 10(14.1%) 4(5.6%) 5(7.0%) 20(28.2%) 32(45.1%) 273 384 4h
desertification
Bush burning 11(15.5%) 6(8.1%) 4(5.6%) 24(33.8%)  26(36.6%) 261 3.68 5
Use of charcoal/firewood 7(9.9) 10(14.1%) 10(14.1%) 23(32.4%) 21(29.6%) 254 357 6"
Destruction of wetlands 9(12.7%) 7(9.9%) 16(225%)  15(21.1%)  24(33.8%) 251 354 7h
Mining activities 10(14.1%)  8(11.3%)  12(16.9%)  22(31.0%)  19(26.8%) 245 3.45 g
Construction activities 8(11.3%) 15(21.1%) 14(19.7%) 13(18.3%) 21(19.6%) 237 3.34 g
Fertilizer/pesticide/herbicide application 10(14.1%) 12(16.9%) 22(31.0%) 14(19.7%) 13(18.3%) 221 311 10h
Large scale farming 12(16.9%)  26(36.6%)  14(19.7%)  10(14.1%)  9(12.7%) 191 2.69 11t
God’s judgement 34(47.9%)  19(26.8%)  11(15.5%) 3(4.2%) 4(5.6) 137 1.92 12t
Activities of the enemies/ spiritual attack 46(64.8%)  13(18.3%) 11(15.5%) 0(0%) 1(1.4%) 110 154 13h
Table- 3: Adversarial effects of climate change to the world’s environment
Effectsof climate change 1 2 3 4 5 SWV Index Rank
Flooding 1(1.4%) 1(1.4%) 0(0.0%) 16(22.5%) 53(74.6%) 330 4.64 1
Excessive Heat/Higher temperature 1(1.4%) 3(4.2%) 1(1.4%) 14(19.7%) 52(73.2%) 326 4.59 2nd
Rising sea/ocean levels 1(1.4%) 2(2.8%) 2(2.8%) 21(29.6%) 45(63.4%) 321 452 3rd
L onger/Shorter raining season 1(1.4%) 6(8.5%) 4(5.6%) 24(33.8%)  36(50.7%) 301 4.24 4th
Increase in storm intensity 2(2.8%) 3(4.2%) 12(16.9%) 24(33.8%) 31(43.7%) 295 4.15 5th
Erosion(frequency and intensity) 3(4.2%) 6(8.5%) 4(5.6%) 24(33.8%)  34(47.8%) 293 4.13 6t
Desertification 2(2.8%) 3(4.2%) 12(16.9%) 21(29.6%) 33(46.5%) 293 413 6
More frequent Drought 2(2.8%) 6(8.5%) 5(7.0%) 27(38.0%) 31(43.7%) 292 411 gh
Well, stream and river drying up 3(4.2%) 4(5.6%) 10(14.1%) 23(32.4) 31(43.7) 288  4.06 gth
Proliferation of pests and diseases 6(8.5%) 1(1.4%) 19(26.8%) 22(31.0%) 23(32.4%) 268 3.77 10
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Landslide 4(56%) 9(12.7%) 16(22.5%) 19(26.8%)  23(32.4%) 261 3.68 11
Crop yield reduction and food scarcity 6(8.5%) 5(7.0%) 12(16.9%) 25(35.2%) 23(32.4%) 234 330 12t

1= no effect, 2= Minor effect, 3= Neutral, 4= moderate effect, to 5= Major effect .

Table- 4: Level of awareness on climate change adaptation and mitigation strategies

Adaptation strategies to climate 1 2 3 4 5 SWA Index Rank
change

Greenery/Planting trees 1(1.4%) 3(4.2%) 4(5.6%) 12(16.9%) 51(71.8%) 322 454 1%
Enforcement of building guidelines 3(4.2%) 1(1.4%) 11(15.5%) 17(24.0%)  39(54.9%) 301 424 2nd
Use of energy-efficient technologies 3(4.2%) 4(5.6%) 9(12.7%) 14(19.7%)  41(57.7%) 299 421 3d
Public awareness on climate 1(1.4%) 5(7.0%) 10(14.1%)  18(25.4%)  37(52.1%) 298 420 4
Demolishing structures obstructing 5(7.0%) 2(2.8%) 7(9.9%) 17(23.9%)  40(56.3%) 298 4.20 4th
drainage

Avoiding development on flood 4(5.6%) 2(2.8%) 11(15.5%) 13(18.3%)  41(57.7%) 298 4.20 4th
prone lands

Use of resilient building materials 2(2.8%) 5(7.0%) 8(11.3%)  19(26.8%) 37(52.1%) 297 418 T7h
Compliance with setbacks during 4(5.6%) 4(5.6%) 9(12.7%)  15(21.1%)  39(55.0%) 294 414  gh
property development

advancement of renewable energy 4(5.6%) 5(7.0%) 9(12.7%) 17(23.9%)  36(50.7%) 289  4.07 gth
Building of dams for flood 6(8.5%) 3(4.2%) 11(155%)  14(19.7%) 37(521%) 286 4.03 10"
protection

Construction of aseawall to protect 7(9.9%) 6(8.5%) 8(11.3%) 16(22.5%)  34(47.9%) 277 390 11*
low-lying coastal areas from rising

sea levels

Construction of drainage channels 6(8.5%) 7(9.9%) 8(11.3%) 21(29.6) 29(40.8%) 273 385 12t
around houses

Restriction of land reclamation 5(7.0%) 5(7.0%) 14(19.7%) 20(28.2%) 27(38.0%) 272 3.83 13t
activities

Producing and using flood risk maps ~ 12(16.9%) 5(7.0%) 9(12.7%) 20(28.2%)  25(35.2%) 254 358 14
Raising the building level 12(16.9%) 5(7.0%) 7(9.9%) 19(28.2%) 28(39.4) 259 365 151
Reliance on weather forecast 9(12.7%) 8(11.3%)  15(21.1%)  23(324)  16(225%) 242 340 160
Building highwallsto prevent 12(16.9%) 9(12.7%) 12(16.9%) 18(25%) 20(28.2%) 238 335 17"
floods

Repair/Repl ace damaged property 15(21.1%)  9(12.7%)  10(14.1%) 22(3Lo%) 15(21.1%) 226 318 18h
Useof local herbs and drugs to 33(46.5%) 9(12.7%) 9(12.7%) 11(15.5%) 9(12.7%) 167 235 19"
climate related diseases

Consulting the rainmaker 44(62.0%)  12(16.9%)  8(11.3%) 4(5.6%) 3(4.2%) 123 173 200
Useof prayers/charms/incantations  44(62.0%) 8(11.3%) 7(9.9%) 6(8.5%) 6(8.5%) 135 190 21¢

1=not at all aware, 2= dlightly aware, 3= somewhat aware, 4= moderately aware, 5= extremely aware
Table- 5: Extent of using climate change adaptation and mitigation strategies

Adaptation strategies to

. 1 2 3 4 5 SWV  Index Rank
climate change

Compliance with setbacks
during property 0(0.0%) 4(5.6%) 9(12.7%) 18(25.4%) 40(56.3%) 307 432 1
development

E”forcﬂ?;;f’r‘:;“"d'”g 000.0%)  5(7.0%)  16(225%)  20(28.2%)  30(42.3%) 288 405 2

Greenery/Plantingtrees  2(2.8%)  7(9.9%)  11(155%)  20(28.2%)  31(43.7%) 284 4 3rd
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4(56%)  5(7.0%)  12(16.9%)
flood prone lands
Publicawarenessonclimate  2(2.8%) 8(11.3%) 13(18.3%)
Use ‘t’feceﬁr?g%’gfg' Cent  45e%)  7(09%)  12(16.9%)
Use of ﬂgf{; g”"d'”g 4(56%)  8(11.3%)  13(18.3%)
Demolishing structures
obstructing. drainage 7099%)  5(7.0%)  14(19.7%)
Raising the building level 4(5.6%) 9 11(15.5%)
Construction of drainage o 0 o
chamdls around hovee | 7@9%)  8(113%)  14(19.7%)
ad"a”cem;“;%fyrme""ab'e 8(11.3%) 12(16.9%)  13(18.3%)
Restriction of land
eclamation ativiies  11A55%)  7(99%)  14(19.7%)
Rellence onweaer 9 (12.79%)  10141%)  17(23.9%)
Construction of aseawall
to protect low-lying coastal  15(21.1%) 9(12.7%) 11(15.5%)
areas fromrising sea levels
B”"d'”gp(r’gt‘;a'ct?j;or flood 15001106y 11(155%)  11(15.5%)
B“"g'rg?e?:f’novgﬂf O 15011%) 12(169%)  9(12.7%)
Producing ;”g:;”g flood 441979 130183%) 13(18.3%)
Repair/ 'T;‘(’)' sgr’“:famaged 18(25.4%) 11(155%) 13(18.3%)
Use of o 0 o
orayerschamgincantations 20704%)  8(11.3%)  4(5.6%)
Consulting therainmaker ~ 52(73.2%)  9(12.7%) 1(1.4%)
Useof local herbs and
drugs to climate related  39(54.9%) 10(14.1%)  8(11.3%)

diseases

23(32.3%)  27(380%) 277 39 4"
21(29.6%)  27(38.0%) 276 389 5
20(28.2%)  28(39.4%) 274 386 6"
20(28.2%)  26(36.6%) 269 378 7
17(239%)  28(39.4%) 267 376 8
23(324%)  24(33.8%) 267 376 9
17(239%)  25(352%) 258 3.63 100
15(21.1%)  23(32%) 246 346 11"
2028.2%)  19(26.8%) 242 34  12b
19(26.8%)  16(225%) 236 332 13"
17(239%)  19(26.8%) 229 323 14"
17(23.9%)  17(23.9%) 223 314 150
20(282%)  15(21.1%) 221 311 16"
17(239%)  14(19.7%) 217 305 17"
11(155%)  18(254%) 213 3 18"
8(11.3%) 1(14%) 115 162 19h

6(8.5%) 3(42%) 112 158 20"
9(12.7%) 5(7.0%) 144 203 21t

C. Causesof Climate Change

Regarding the adverse effects of climate change, the
result is as presented in Table 3. The result (Table 3) shows
that flooding was identified as the major consequence of
climate change followed by excessive heat/high temperature.
It can be established from this study that the prevailing
problem related to climate change effect in the built
environment is flooding.

This finding on the adverse effects of climate changein
the study area appears to agree with the findings by [63] who
found that flooding was a maor environmental disaster
militating against the growth and development of Lagos and
that the poor in coastal areas are the most vulnerable to
flooding risk. The study by [19] revealed that flooding and
excessive heat waves were mostly the perceived adverse
effects of climate change while landslide and crop yield
reduction are the least. This is not unconnected with the
topography of the study area which makes it vulnerable to
flood. Previous studies [67] have shown that low-lying lands
are most vulnerableto floods. The situation in Lagos has been
compounded because the canals built to regul ate flooding are
often blocked with the erection of illegal building structures
and solid waste [15]. This goes to suggest that poor solid
waste management practices in Lagos are contributing to
exacerbating the incidence of flood and its concomitant
effects on human and ecological system in Lagos.
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1= never, 2=rarely , 3= sometimes”, 4= often, 5= Always

D. Leve of awareness of climate change adaptation and
mitigation strategies

The result on the level of awareness of climate change
adaptation and mitigation strategies are presented in Table 4.
It is evident from Table 4 that planting trees/greenery,
enforcement of building guidelines, the use of energy
efficient technologies, public awareness are the adaptation
and mitigation strategies that the respondents were highly
awvare of, while the respondents were least aware of
consulting the rainmaker and, the use of charms and
incantations.  Interestingly, this finding is consistent
with the finding of previous author [63] indicating the
installation of green infrastructural facilities such as green
areas, recreational parks, urban forestry and enforcement of
building regulations as well as the use of energy efficient
technologies are some of the key climate change adaptation
and mitigation strategies in developing countries. The result
isalso in line with the findings of previous authors [18] [19]
who also identified the planting of bio-indicators and tolerant
tree species andenergy efficient considerations in
architectural design of buildings and the surrounding
environment as critical climate change adaptation and
mitigation strategies. Emetere [19] made it clear that tree
planting will ensure the greening of the environment thereby
reducing the effect of climate change and incorporation of
energy efficient technologies in the built environment will
ensure sustainable
development of the sector.
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Further, enforcement of building guidelines [5] and the use
of energy efficient technologies [16] [73] have been
identified are the most reliable adaptation and mitigation
strategies to climate change. The study, however, contradicts
the findings by [65] suggesting that the use of charms and
incarnation was a very popular climate change adaptation
strategy in the study area. From theresult in Table 4, it can be
inferred that the built environment professional s encountered
in the survey are very much aware of the various climate
change adaptation and mitigation strategies.

E. Extent of adoption of identified climate change
adaptation and mitigation strategies

The study also investigated which aspects of the climate
change adaptation and mitigation strategies the built
environment professionals have implemented in the study
area. Theresult is as presented in Table 5.

It can be seen in Table 5 that the top three climate change
adaptation and mitigation strategies implemented by the
professionals are: “compliance with building setbacks”,
“enforcement of building guidelines “ and “planting trees/
greenery”, while the least is the use of prayers,
rainmakersand local herbs and drugs for climate change
related illnesses and diseases. These findings are in
agreement with [63] as perceived by residents in Lagos and
consistent with the previous research findings [15] [65] on
the available strategies to combat the different effects of
climate change. This suggeststhat both the residents and built
environment professionals in the study area share similar
views on climate change adaption and mitigation strategiesin
Lagos. This has not come as a surprise because many of the
built environment professionals who participated in the
survey work and live within and around Lagos and its
environs. Further, in support of previous studies [23-24]
[26], thisstudy has shown there seem to be consistency on the
climate adaptation and mitigation strategies the professionals
are aware and the ones they have implemented because the
top three strategies implemented are also the ones they are
aware of. It can, therefore, be inferred from this study that
there is a direct relationship between awareness of climate
adaptation and mitigation strategies and their adoption
among built environment professionalsin the study area.

V. CONCLUSION

This study investigated climate change adaptation and
mitigation strategies from the perspectives of built
environment professionals in Lagos, Nigeria. From the
findings, the following conclusions are made. The first
conclusion is that the main cause of climate change in the
study area is greenhouse gases (GHGs) emission from
industries, the use of fossil fuelsfor electricity generation and
in automobiles. The second conclusion is that the principal
conseguences of climate changein the study areaareflooding
and excessive heat/high temperature rise. The last conclusion
is that planting trees/greenery, enforcement of building
guidelines, the use of energy efficient technologies are the
top climate change adaptation and mitigation strategies the
built environment professionals in Lagos, Nigeria are aware
of and have implemented in the study area.

Findings of this study imply that the built environment
professionals in the study area are very much aware of the
causes, consequences and adaptation and mitigation
strategies for the effects of climate change. However, the

Retrieval Number: B2630129219/2020©BEIESP
DOI: 10.35940/ijeat.B2630.029320
Journal Website: www.ijeat.org

1280 Blue Eyes Intelligence Engineering

study suggests that many of the strategies were yet to benefit
from a critica mass adoption by the professionals. It is
suggested that while the current strategies such as
compliance with building setbacks, enforcement of building
guidelines, installation of green infrastructure and the use of
energy efficient technologies and others should be sustained.
Further studies are needed to unearth the reason behind the
relatively low adoption of other strategies identified in this
study and what steps that needs to be taken to address this
situation. In addition, it is suggested that among the residents,
thereis aneed for attitudinal change, especially in the use of
fossil fuel for electricity generation and heavy dependence of
automobile use. There is also a need to strictly enforce the
existing penalty on industries that contribute to the level of
GHGs emissions in the country to serve as deterrents to
future offenders.

The findings of this study are limited to the bias and views
of selected built environment professionalsin the study area,
and thus may not be generalized for other professionasin the
study areas who also have an interest in the issues of climate
change. Therefore, future studies might consider the views of
other stakeholdersin the study area. The study isalso limited
to a questionnaire survey and on some variables identified
from the review of literature. Other studies should consider
the inclusion of more variables and adopt mixed methods of
data collection for a different result.
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