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Abstract— This paper assessed the strategies used in mitigating against the menace of climate change and global warming in the 
residential areas of Enugu city metropolis of Nigeria. Most residential buildings have become considerably inhabitable as a result of 
continuous increase in the atmospheric temperature. Inadequate power supply, poverty level and improper checks on informal 
building production have considerably contributed to the average changes being experienced in the climatic conditions in the resident 
areas of most cities in Nigeria including Enugu metropolis. The research investigated on how movements against climate change have 
been accepted and utilized in the building production practices in the city. Various surveys were conducted on the level of awareness 
of the building occupants about the global phenomenon and its adverse effect, regulatory policies on ground and how effective the 
stakeholders in the building industry have been in the application of the mitigation strategies, and the planning adaptations to climate 
change in the selected study area. 46% of the sample population has it that the effect is severe, while 38% is of the view that the effect 
is mild, 4% said there is no effect of the climate change on the residential buildings, while 13% said that the effect is very severe on 
residential buildings. It was also gathered that 81.67% of respondents are familiar with this global environmental threat (climate 
change/global warming); while only 16.67% said they don’t know about the term. Different campaigns and policies have been in place 
for the reduction of the severe effects of climate change but with little/zero implementation. The town planning authorities (TPAs) 
and Community Development Authorities (CDAs) were blamed for inadequacy in monitoring and supervision of housing 
developments at the various areas of Enugu state.
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I. INTRODUCTION

Climate change according to refers to [1] is any change in climate over time, either due to natural variability or as a result of 
human activity and is widely known as the gravest environmental threat facing our planet today. According to 
Intergovernmental Panel on Climate Change, [2], the changes in climate can be traced directly or indirectly to human activities 
and modifications of the composition of the global atmosphere over a given time periods. Also, [3] cited 2003 report of the 
Federal Ministry of Environment, that these changes happen as a result of changes in diverse climate variables such as cloud 
cover, precipitation, temperature and vapour pressure, etc. 

As the atmospheric conditions change from day to day, the climate also changes from year to year. These variations are 
however recurrent and mostly not noticed, except by climatologists. However, changes in climate that continues in unilaterally 
at a speedy rate and for an infrequent long period of time (lasting for several years) is known as climate change. The present 
condition which is being experienced is a steady and global increase in atmospheric temperatures.

Climate change is a global phenomenon of our time. It is driven largely by Global Warming resulting from anthropogenic 
activities that started mainly from industrial revolution era. The impacts of climate change in form of episodes of severe 
weather and climate phenomena, with varying degrees of intensity, severity and colossal destructions of properties and loss of 
lives are felt by every country contributing at a greater percentage to the general increase in the atmospheric temperatures, 
Anthropogenic activities within the residential buildings and the kind of design given to a building which in turn leads to a 
considerable change in the climatic conditions causing serious negative impact to livelihood.

Nigeria is not immune to these negative effects of thrilling weather and climate phenomena that are related to climate change. 
Nigeria is also vulnerable to these negative climate conditions like other countries. Every year, disasters cause significant 
impacts around the globe due to meteorological, hydrological and climate-related hazards such as floods, tropical cyclones, 
droughts and heat waves resulting in the largest share of overall impacts [4]. They further indicated from report by the Centre 
for Research on the Epidemiology of Disasters (CRED) that during the period of 1980-2007, approximately 8,500 catastrophes 
triggered by natural threats globally killed about two million people and resulted in losses of USD1.5trillion. 90% of these are 
due to extreme weather and climate phenomena. In 2012, Super storm sandy hit the United States and claimed several lives, 
resulting into economic damage estimated in billions of US dollars. Also, Nigeria faced a devastating flood in 2012 that affected 

IAETSD JOURNAL FOR ADVANCED RESEARCH IN APPLIED SCIENCES

Volume VII, Issue IV, April/2020

ISSN NO: 2394-8442

PAGE NO:1



up to 25 of the 36 states. Reports from the National Emergency Management (NEMA) showed that the floods displaced over 
2.1million people, injured 5,871, claimed about 363 lives and over 590,000 homes were destroyed. 

It is imperative that active climate policy be enacted at the global, regional, national, and local levels in order to avoid the 
impending hazards of climate change. According to German Advisory Council on Global Change, it is assumed that without 
adequate mitigation efforts, by the end of the 21st century, globally averaged surface temperatures will rise by 2-7oC 
comparative to the pre-industrial values. The amount of greenhouse gases generated into the atmosphere and the uncertainties in 
the climate system are the basic factors that will contribute to this rise in global temperature. Adequate and efficient climate 
policy therefore becomes the preventive measures as professionals have noted that if the rise in global average surface 
temperatures does not exceed 2oC comparative to the pre-industrial value, the climate-induced threat to the international security 
would be prevented. In the course of the failing mitigation efforts, it is expected that climate-induced security dangers will 
greatly manifest in numerous regions of the world from around 2025-2040. There is a tendency that Nigeria is not an exception 
as so many activities that considerably contribute to this global treat is on the increase per day.

Nigerian climate change policy and bills to improve good practice for sustainable environment are not yet well executed. 
National Policy on Climate Change and Response Strategy (NPCC-RS), is the National Document for implementing climate 
activities in the country. Nigeria is yet to undertake vital activities in the areas of adaptation and awareness creation to ensure 
the implementation of the United Nations Framework Convention on Climate Change (UNFCCC) policies and its Kyoto 
Protocol. This responsibility entails a comprehensible policy on climate change that will holistically assess climate change from 
its multi-sectoral viewpoint. The NPCC-RS policy need to clearly itemize the all-inclusive national goals, objective and 
strategies towards mitigating the negative effects of climate change. Nigeria therefore needs to make climate change policy in 
line with the international provisions [3].

In getting the clearer picture of the problem, it is pertinent to highlight that;
1. Climate challenge is fundamentally a built environment & behaviour change challenge.
2. Energy efficiency interventions & programs are failing to live up to their potential primarily due to the failure to 

facilitate building occupant and building industry behaviour change.
3. The number of residential buildings being constructed both at the formal and informal sectors are on the increase 

without good working policy, institutional framework or document to monitor the standard of the constructed facilities.
4. Adverse effect of climate change is on the increase per day
5. Yet Nigeria has no properly implemented climate change policy 
There is therefore an urgent need to properly investigate on the true nature of the environment in relation to human habitation 

and proffer practical and working strategies to mitigate the adverse effect of climate change in Nigeria especially in residential 
dwellings and properly harness them with appropriate policies with good practice and implementation for sustainable 
developments.

II. METHODOLOGY

The research is an exploratory study, investigating on the true nature of the environment and the perception of the 
inhabitants, the severity of the effect of the climatic conditions as well as the already existing strategies used in ameliorating the 
menace of climate change effects in the residential environment of the research area. The study reviewed relevant literatures of 
the past scholars and Pilot Survey using a structured questionnaire was conducted to investigate into the following key areas 
that likely have a relationship with the two key words; Climate Change/Global Warming and the Residential Buildings. The 
issues addressed using the structured questionnaire include;

1. The effects of climate change, and global warming on residential buildings
2. The relationship between climate change, global warming and residential building types
3. The relationship between the reduction cost of the effect of climate change and the general cost of residential building 

production
4. The relationship that exist between the behavioural change of building occupants and the increase or decrease in the 

effect of climate change and global warming.
The questionnaires were administered professionals working with the Ministry of Environment, Housing and Urban 

Development, Ministry of Science and Technology, Ministry of Works and Infrastructures and Ministry of Lands and survey. 
Also, individual residential house occupants in some localities of Enugu Urban were administered to.

Street-walk visits was equally conducted in the course of the research in four randomly selected housing estates in Enugu 
state, to find out if satisfactory adaptive measures have been taken to correct the housing exposure to climate change. The 
Housing Estates include Federal Housing Estate Trans-Ekulu, Golf Housing estate, Maryland housing estate, and Ebeano 
Housing Estate, Enugu.

Other areas investigated include such areas that are characterized by clustered buildings, and poorly designed and constructed 
buildings. They include; Aguowa community, Abakpa-Nike Enugu, Ugbowa Community, Obiagu Community, Iva-valley and 
Ugbodogwu Community. Oral interview with professionals in the built environment was conducted to actually verify if much 
effort has been made by both professional bodies and individuals to militate against the pandemic nature of climate change in 
residential buildings.
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A. Conceptual Theories
1. Overview of Climate Change and Global Warming

The weather conditions change from day to day, so also does the climate change from year to year. [5] cited Anyadike (2009) 
stating that these changes are however recurring and are largely unnoticed, except by climatologists. However, a state in which 
a alteration in climate lingers in one direction at a speedy rate and for an infrequent long period (lasting for several years) is 
known as Climate Change. In the case of the present condition which are being experienced, the foot print of this change is a 
steady and general increase of temperature.

Climate change has been defined by the Intergovernmental Panel on Climate Change (IPCC) as statistically substantial 
disparities that continue for a lengthy period, typically decades or longer. It includes shifts in the rate and degree of periodic 
weather measures and the sluggish incessant increase in global mean surface temperature. The rate and duration of warming 
observed during the 20th century is unprecedented. The warming trend in the global normal surface temperature is predicted to 
endure with rise to a range of 1.4-5.8oC by 2100 in comparison to 1990. Since the early 1800s, when people started burning 
great amounts of coal and oil, the amount of carbon dioxide in the earth's atmosphere has risen by nearly 30%, and normal 
global temperature seems to have risen between 1°F and 2°F [3]. 

These changes in climate are attributed directly or indirectly to human activities and alter the structure of the global 
atmosphere over comparable time periods [6]. Also, according to the Federal Ministry of Environment these changes in climate 
happen owing to disparities in different climate parameters such as cloud cover, precipitation, temperature and vapour pressure, 
etc [3]

Human actions that is most probable to have a great effect on the climate is the burning of "fossil fuels" such as coal, oil and 
gas. These fuels contain carbon and burning them produces carbon dioxide gas. Also, deforestation and de-vegetation are an 
important potential factor in climate change.  

2. Causes of Climate Change 
In Enugu policy paper presentation by [3], Anyadike highlighted that there are three main sources of climate change which 

include:
i. Astronomical causes: These refer to such changes caused by; disparities in the obliquity of the ecliptic; the 

eccentricity of the earth’s orbit around the sun; precession of the equinoxes and the attack of the earth by extra-
terrestrial objects.

ii. Volcanic outbreaks.
iii. Variations in the earth’s environment as a result of human socio-economic actions such as changes in the character 

of the earth’s surface due to man’s socio-economic actions like deforestation, damming of rivers to form artificial 
lakes; adding energy to the atmosphere by man’s socio-economic actions e.g. burning of fossil fuels such as petrol, 
diesel, coal; and variations in the composition of the earth’s atmosphere by man’s socio-economic actions such as 
gas flaring, bush burning, emission of gases by automobile exhausts.

These three causes have led to a build-up of such gases like carbon monoxide (CO), methane (CH4), sulphur (IV) oxide (SO2) 
etc. These gases are generally called Greenhouse Gases, because of their ability to accumulate earthly radiation from the surface 
of the earth and radiate the heat back to earth, thereby resulting to an over-all increase in temperature known as Global 
Warming (see Figure 1.0 below).

A brief explanation of weather patterns will make the understanding of climate change easier. When the Sun’s energy 
reaches the Earth’s atmosphere, some of it is reflected back to space and the rest is absorbed and re- radiated by greenhouse 
gases. The problem being faced today is the concentration of GHGs formed by human activity which has risen significantly. 
The gases absorb the earthly radiations from the earth and re-radiate the heat back to earth, thereby resulting to an over-all 
increase in temperature (Global Warming). The direct effect of global warming is climate change, which means the disruption 
of climate pattern, and consequent impact on the environment and human life [7].

Fig. 1  Radiation processes that result to climate change (source; Enugu forum policy papers 2009)

There are clear evidences that the earth is getting warmer and this is predominantly as a result of human activities. Scientists 
earlier noted that the rapid warming in the last several decades is mostly due to human induced changes to the atmosphere, on 
top of some natural variations [3].

3. Effects of Climate Change
The universal environmental effects of climate change include; rise in sea level occasioned by melting of ice caps, for 

example Antarctica; variations in dates of onset and end of the rainy season; reduction in the amount of rainfall in some areas 
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and increased rainfall amounts in others, resulting to flooding; and rise in intensity of atmospheric turbulences such as 
thunderstorms and line storms.

It is evident that the earth is warmer now than it was before the industrial era. Warming in the last 100years has caused about 
a 0.74˚C increase in global average temperature. The World Meteorological Organisation (WMO) identifies 2010 as the 
warmest year on record since 1880. In that year the average global temperatures were estimated to be 0.53˚C ± 0.09˚C above the 
1961-1990 annual average of 14˚C. Similarly, [6], states that eleven of the twelve years in the period (1995-2006) rank among 
the top 12 warmest years in the instrumental record since 1880. This implies that the world is experiencing more frequent years 
of warm weather.

Whether global warming will continue, and at what rate depends on how mankind conducts his economic activities. The 
IPCC Special Report on Emissions Scenarios (SRES) identifies population growth, social, economic, technological and 
environmental development as the factors that will determine the trajectory of global warming in future. Based on various 
emission scenarios, the IPCC has projected the extent of global warming for the future. The Figure below shows the global 
warming trajectories for some selected emission scenarios.

Fig. 2 20th Century and future global warming scenarios. (Source: IPCC 4th Assessment Report)

4. Climate Change- The Nigeria Perspective
Climate Change is a major threat to sustainable growth and development in Africa, and climate Change is a major threat to 

sustainable growth and development in Africa, and more particularly in Nigeria and the attainment of Millennium Development 
Goals (MDGs). Nigeria is particularly susceptible to Climate Change due to her over reliance on rain-fed agriculture, 
compounded by factors such as prevalent poverty, unemployment and weak capacity [8]. The Sahel draughts of the 1970s and 
1980s, as well as the massive flooding in parts of the country are some pointers to this fact. While some of the evidence of 
changing climate pattern, such as violent winds, high intensity rainfall, etc. is sudden and easily noticeable, others such as the 
effects of drought and desertification are subtle and insidious, and yet they are equally destructive.

The threat of changing climate to the socio-economic development of the country has generated concern at highest level of 
policy making in the country, as expressed in Nigerian vision 20:2020. In this document, the Federal Government states that:

“the potential for climate change to bring about damaging and irrecoverable effects on infrastructure, food production, and 
water supplies, in addition to precipitating natural resources conflicts makes it a critical challenge that must be responded to 
by any economy seeking sustainable growth in the years leading up to 2020.” Nigerian vision 20:2020.

In the same document, Government also recognises need to “avoid the negative consequences of climate change by adopting 
environmentally friendly practices”. The preceding National Economic and empowerment strategy (NEEDS) document also 
published by the national planning commission had acknowledged extreme climatic events, such as droughts, floods, and 
climate change to be among the critical issues in environmental management in Nigeria. To a large extent, these variations and 
changes are important factors affecting water resources, agriculture and other related activities. The concern expressed in Vision 
20:2020 is therefore valid and calls urgent response so as to ensure that economic development agenda of Government are not 
jeopardized by climate change.

The case is not different in the south eastern part of Nigeria. South-eastern Nigeria is an area majorly affected by erosion and 
flooding that may result from climate change problem. Erosion problem is a very disturbing one in the south-eastern part of the 
country, especially in such areas like Agulu, Nanka, Owerri etc.

In 2012, National Emergency Management Agency (NEMA) stated that flood and fire were at the peak, just as crisis, land 
slide, and road crash and erosion were not left out. NEMA took time to tabulate and present a rundown of how different 
communities, families, and other public places were affected by the unfortunate incidences.
According to statistics, 3,103 persons were displaced, two lives were lost, 144 residential houses, 3 institutional buildings and 3 
workshop centre roofs were completely removed and some of the walls pulled down during the windstorm disasters at Nru and 
Nguru communities in Nsukka and Udenu local government areas of Enugu state in 2012.

5. Effects of Global Warming on Residential Buildings
There is no reservation that the populations, infrastructure and ecology of cities are at risk from the effects of climate change 

and global warming.
However, techniques are becoming available for mitigating some of the worst effects. For instance, suitable building designs 

and climate sensitive planning, avoidance of high-risk areas through more unembellished development control, integration of 
climate change allowances in engineering standards applicable to flood defences and water supply systems, or allocating green 
space for urban cooling and flood attenuation.
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On the contrast, most residential buildings have become considerably inhabitable as a result of continuous increase in the 
atmospheric temperature. Inadequate power supply, poverty level and improper checks on informer building production have 
considerably contributed to the average changes being experienced in the climatic conditions in the resident areas of most cities 
in Nigeria including Enugu metropolis.

Climate change has significant influence on the quality of housing in Nigeria because it determines the type of facilities any 
home would be equipped with. Disregarding this would put a house and its inhabitants at the mercy of whatsoever thing 
‘climate’ might throw at it. The quality of housing alongside has influence on climate change in Nigeria because it determines 
the measures individuals will take to provide comfort for themselves (use of fossil fuels and others).

No home or property would function effectively if the existing climatic conditions are unfavourable. Unfortunately, Nigerian 
building code has not been weather-wise enough to properly guide building designers and constructors

Today in Nigeria, the exercise of complete clearance of project sites before opening (say) a market, institution, or the likes 
has become a tradition that shows the obliviousness of the suitable professionals or authorities addressing the implications of 
the Government or individuals’ actions.
Furthermore, Researchers observed in municipals within the south-eastern Nigeria, that even where the cities were formed by 
altering the pre-existing rural settlements, appropriate effort was not made to ensure that people planted cover trees around their 
houses. The condition is worse at the high populated urban layouts where no cover trees are found around almost all the 
developed area. It is a hazardous situation as these trees which not only act as wind breakers but plays vital roles as carbon 
sinkers are absented from the living environment as scarcely preserved. In Nigeria, the greenhouse gases come from generating 
plants and moving vehicles. Where the population of workers or residents is dense more carbonic gas (CO2) is exhaled with 
very few or no trees or water bodies to convert them and release sufficient oxygen (O2) for human and other animal’s 
consumption. This condition accounts for the several respiratory diseases related to our urban cities, which most inhabitants are 
ignorant of. It shows that the Environmental Effect of our housing projects as well as the transportation systems within these 
cities is seldomly evaluated to prevent their adverse influences to our climate.

6. Climate Change Mitigation Strategies
Responding to climate change from both mitigation and adaptation angles entail premeditated approaches from policy, 

regulatory and institutional frameworks and capacities. In general, the efficacy of environmental and other policies in Nigeria, 
as well as their potentials to support adaptation and mitigation measures is yet to be completely realized. Most of the policies 
remain very broad and are not in position to offer the country the essential focused response to climate change worries of the 
country. Despite the fact that climate change is mentioned in some key government policies, there is yet to be specific policies 
or strategies for climate change adaptation and mitigation sector events. The policy framework for aligning human development 
and climate change management remains mostly undeveloped in the country. 

Nonetheless, Government has recognized the necessity to acclimate existing national policies, strategies and plans to address 
climate change response. Hence, it is ensuring that climate change adaptation and mitigation concerns are appropriately 
integrated into its current national development plan, known as Vision 20:2020.

There is no known technology at present to arrest completely those forces of nature that drive weather phenomena. Global 
warming has made these forces even more ferocious and hazardous. Mitigation measures, including that adaptation of EST can 
only slow down further emission of GHG and probably stem the increasing trend of global warming. In the foreseeable future 
the human society is therefore most likely to continue to contend with the extreme weather phenomena resulting from the 
damage already inflicted on our physical environment. Hence adaptation measures are necessary to compliment mitigation 
measures to the effects of climate change.

At the national level, the Nigerian Meteorological Agency (NIMET) is a parastatal established by the Federal Government 
with the mandate of providing weather and climate services and advising government on all aspects of meteorology. The 
functions of the Agency are spelt out in Part III, Section 7 of the NIMET Establishment Act (2003).

Although NIMET is under the Federal Ministry of Aviation, it provides services for all other sectors of the economy; 
particularly those sectors that are most vulnerable to changes in weather. These include agriculture, environment, tourism, etc. 
apart from the daily weather forecasts and services NIMET provides for safety of flight operations, the agency also provides a 
range of other climate services and products that are designed for adaptation to climate change and inconsistency in Nigeria. 
These are;

i. Seasonal Rainfall Prediction (SRP): This product delivers information on onset and termination dates, and rainfall 
amounts for every part of Nigeria. It gives analysis of other climatic characteristic of rainfall in the country for the 
given year. The SRP is predominantly useful for planning purposes by operators in the socio-economic sectors such as 
in agriculture, water resources, transportation, construction, hydro-electric power generation, etc.

ii. Drought and Flood Monitor Bulletin (DFMB): Analyses drought and flood situations as well as other hydro 
meteorological conditions, using empirical measurements from NIMET weather stations nationwide. It provides a 
quick assessment of the trend in different types of drought. It also provides information on the availability of 
precipitable water for water resources management in the country. 
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iii. Agro meteorological Bulletin (AMB): This bulletin provides selected climatological data and derived weather 
parameters of agricultural importance and is tailored to suit the needs of farmers.

iv. Annual Climate Review Bulletin (AWRB):  This gives the observed changes in climate parameters for the preceding 
year. It reviews the climate and statistically examines the climatic elements with a view to providing useful 
information on variability and trends of maximum and minimum temperatures, rainfall amounts, and patterns of onset 
and termination of rainfall to address observed challenges. Extreme weather events such as flooding, dust storm, 
drought, hail, cold and hot seasons, etc are also analysed.

v. Quarterly weather review bulletin (QWRB): This product provides the general public of trends and anticipated 
development of the weather and climate of the country in every three months.

vi. Marine Met Quarterly Bulletin (MQB): Gives information on coastal sea state over the guinea coast from the east to 
the west of the 850km coastline, the sea surface temps (SST), winds, etc in aid of maritime-related activities especially 
in the oil and gas sector, shipping etc.

In addition to providing early warning information, these publications by NIMET also serve as reference materials for 
research purpose. Based on this, it is well known and widely acknowledged fact that in the 2012 edition of NIMET’s Seasonal 
Rainfall Prediction, it was predicted that parts of the country were likely to be flooded. The SRP was formally presented to the 
public on 1st March, 2012 in a well-attended event. This undoubtedly occurred and as earlier stated, 26 out of 30 states of the 
country was affect including Enugu state.

Despite all the early warnings issued by NIMET, there seems to be a missing link in the chain of production and delivering 
science-based climate information from the producer (in the case of NIMET) to the users (i.e. policy makers and those 
responsible for implementing policies and programs, as well as the general public). These missing links include;

i. Lack of policy framework that recognised science-based weather and climate information as a critical input to policy 
formulation and program implementation.

ii. Absence of legal framework to make the use of weather and climate information mandatory in those sectors (such as 
agriculture, construction, insurance etc) which are highly vulnerable to extreme weather events. At the moment 
aviation s the only sector where the use of weather forecast is mandatory for flight operations.

Given the present realities and evidence of devastating impacts of extreme weather in Nigeria, governments at all levels 
should urgently take action to address the highlighted missing links above. The academia and mass media should also help to 
reshape the mind of the public to be more attentive to scientific information; especially when lives and properties are at risk.

7. The Implementation of the Mitigation Strategies in Enugu State
The National Emergency Management Agency in 2012 established programs that are aimed at disaster risk prevention and 

reduction in Nigeria.
These include; 

i. Monthly stakeholders meeting; this is regular and on-going in the five states in the southeast zone.
ii. Disaster risk reduction in secondary school; Disaster risk reduction is a program where school children are being 

brought together to be taught the basics of disaster, the implications and what they can do assist in ameliorating the 
imminent dangers.

iii. The use of the youth corps members’ code named NEMA ENV-NEMA NYSC, as vanguard of disaster risk 
reduction. 

iv. In the area of search and rescue, the agency officers are engaged in assisting first response agencies like Federal 
Road Safety Corps, the Civil Defence even the police. 

v. Recruiting members of the public as volunteers in the emergency management, which was officially launched in 
Kaduna, has equally been launched in the southeast in February, 2013.

The agency is presently working towards collaborating with the media. Part of the efforts of the agency in disaster risk 
reduction campaign is equally to maintain academic chairs in six Nigerian Federal Universities in each of the six zones. The 
question is no more whether the concerned bodies are making impact on how buildings are being constructed but what are their 
attitudinal incline to their professional duties. The rate of corruption has equally eaten so deep into the fabrics of building 
professionals that they can compromise their professional assignment on the presentation of a token by a building owner. It has 
become the norm that every client sets aside a specific sum to offset financial demands from the regulatory professionals before 
actual construction. The Planning Authorities have failed to monitor, supervise and enforce the developments by individuals 
within the estates as contained in the development policy.

III. DATA PRESENTATION AND ANALYSIS 

The percentage of the responses gathered from 120 respondents is as shown in figure 3 below
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Fig. 3  Breakdown of the respondents and the percentage responses

From the study, 81.67% of respondents claimed that they are familiar with the term (Climate Change), 16.67% were not, 
while 1.67% did not give any answer (see figure 4 below). However, majority of those who claim they are familiar with the 
term could not properly explain the term. Hence, awareness creation is required to help the public understand the concept and 
the source of the effects.

Fig. 4  Percentage Response on the level of Awareness of Climate Change and its effect

Figure 5 indicated that majority admitted that the effect of climate change is severe on residential buildings in the study area.

Fig. 5  Rating of the effects of Climate Change/Global warming on residential buildings

In trying to find out if there is a relationship between residential building type and the vulnerability of the buildings to the 
effects of climate change and global warming, the minority is of the opinion that there is a relationship (37.50%), majority said 
there is no relationship (54.17%) while 8.33% did not give any response to this (Fig 6). The majority said that the effects on 
residential buildings are exclusively dependent on the choice of building materials. Factors considered in this question are the 
floor area of the buildings and the height of the buildings. Both oral interview and the administered questionnaires showed that 
the following factors determine the vulnerability of residential buildings to climate change and global warming;

i. Siting/location of residential buildings in relation to other climatic parameters such as the direction of the wind, 
direction of the sunrise and sunset, etc.

ii. The design of the residential buildings in relation to creating enough lightening and ventilation.
iii. The choice of building materials as some building materials enhance the effects, while some reduces the effects.

Fig. 6  Percentage responses on the relationship between building type and vulnerability to effects of climate change and global warming

It was equally gathered from the administered questionnaires that building occupants contribute considerable to the increase 
in the effects of climate change and global warming. It was therefore gathered that a considerable increase in the positive 
behavioural change of the residential building occupants will lead to an appreciable reduction on the already existing deplorable 
state of the environment due to climate change and global warming. The existing conditions could be managed but if the 
behaviour of the building occupants does not change positively, there are tendencies that there will be a continual increase in the 
effects of global warming and climate change on the residential buildings.

Fig. 7  Responses on the contributions of building occupants to the increase in the effects of climate change and global warming

From the administered questionnaire, 50% of the respondents said the implementation of the policies and the proven strategies 
has not been effective, 8% said it has been effective, 2% said it has been very effective, while 10% gave no response. See figure 
8 below

Fig. 8  Effectiveness of the implementation of the strategies

From the street walk in the selected communities and housing estates, the researcher also noticed that the predominant 
features of the buildings being occupied by the masses in such area like Obiagu, Aguowa, Ugbene, Ugbowa, Ugbodogwu and 
Abakpa Nike areas of Enugu state. The buildings are majorly characterized by;

1. Improper location of doors and windows and their relative sizes
2. Poor planning and positioning of the buildings
3. Cluster of the residential buildings
4. Combination of residence and market shops and stores
5. Old roofing materials with poor ceiling materials
6. Use of firewood for cooking
7. Use of high energy consuming utilities like “Hot Plate” see the figure below
8. Use of incandescent bulbs 
9. No green areas due to the population in those areas, and as a result of their daily activities
10. Scanty trees around those areas.
In the course of this review of the climate change reduction strategies and implementation in residential buildings it is 

discovered that;
i. Climate change is a worldwide phenomenon which has enormous implications for local people, their communities and 

their environments.
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ii. The framework for investigating the effects of climate change extends beyond restricted range of traditional 
environmental parameters to comprise microeconomic and economy wide perceptions. This is because economic 
factors are implicated in both causes and consequences of climate change in residential buildings.

iii. Human social and economic actions have contributed suggestively to global warming over time.
iv. Among many other indicators, global warming and its consequences have exposed the residential building occupants 

in the study area to merciless discomfort of increased atmospheric temperatures of the homes.
v. Concurrent measures should be taken at the domestic (micro) and national (macro) levels to mitigate the effects of 

climate change and manage adaptation mechanisms more proficiently and effectively.
vi. At the domestic (micro) level, it is essential to increase education and enlightenment as many does not really 

understand the reason for the present atmospheric dilemmas in our homes.
vii. There is need to explore and exploit other (clean) energy sources, to reduce environmental pollution and improve 

energy efficiency and sustainable energy production in the residential buildings.
viii. It is imperative to support the mechanisms for persistent following of climate change and its impacts across the 

country. Such tracking and monitoring mechanisms deliver critical record for decision making.
ix. The Climate Change Bill at the National Assembly is a good initiative. Stakeholders should adequately deliver their 

responsibilities and functions under this legislative framework.
x. Active partnership and collaborations are very vital to climate change adaptation, mitigation and management. 
xi. Building production professionals are not really weather conscious starting from the design stage of proposed building 

to its full completion.
xii. Level of poverty in the study area has contributed to the housing sprawls. This is because everyone wants to become 

landlords and be free from payment of rents. Since they are limited financially, they are therefore constrained to 
engaging uninformed artisans in the building production so as to obtain cheap labour at the detriment of their future 
comfort and at the mercy of what the weather brings to the environment.

From this research, it is imperative that in order to adequately reduce the effect of global warming and climate change in 
residential developments in Enugu metropolis, the following measures should be religiously adhered to.

i. Detailed vulnerability evaluations of the study area is needed for a proper understanding of the impacts of climate 
change on the socio-economic development in the state. 

ii. Enugu state is not performing as well as anticipated in predicting the state’s climate future and establishing active 
response strategies, including suitable research and infrastructure development. 

iii. Updated information that is very essential for climate change analysis and information dissemination, and 
improvement of the understanding of the climate problem in the context of sustainable national development, is not 
made available in the state in a coherent and accessible manner. Hence, there is need for periodic update.

iv. A proactive response, rather than a reactive response to climate change issues, will best serve the development needs of 
the state and Nigeria as a whole in the context of sustainable development in general and the attainment of the 
objectives of its Vision 2020.

v. Unified and sustainable method is beached in the fact that mitigation is essential to avoid the incontrollable, while 
adaptation is essential to manage the inevitable. 

vi. Adequate resource deployment strategy, based on private-public-partnership (PPP) principle is very essential to 
enhance the state capacity in capitalizing on a number of current and possible financial inflows into climate change at 
national, regional and international levels.

vii. Task force team which comprises of the key professionals should be established by the state for proper enforcement of 
the regulations for building constructions in Enugu metropolis.

viii. Individual developers should be mandated and encouraged to plant trees around their constructed facilities
ix. Proper approvals should be obtained by the individual owners before actual construction. This is to ensure proper 

scrutiny in the designs and the location and position of the proposed buildings.
x. A bill for the creation of National Climate Change Commission (NCCC) in Nigeria with the mandate to deal with all 

climate change issues should be given paramount attention by the concerned authorities.
xi. Commissioning a National Benchmark Survey (NBS) to identify the fundamental and immediate causes of climate 

change, its effects, local knowledge and practices across the state is also very necessary.

IV. CONCLUSIONS

It is therefore believed that when policy implementation is mixed with behavioural change of residential building occupants, 
there will be a considerable reduction in the adverse effect of climate change and global warming. Adaptation measures also 
will be properly enforced for better risk management and adaptation.
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