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Abstract  The construction industry's top priority now 

is addressing the impacts of climate change. The 

consequence of climate changes linked to human activities 

has become disturbing since our environment is not 

naturally adjusting rapidly to this occurrence, influenced by 

both human and natural causes. Moreover, the studies have 

ascertained that domestic houses enormously contribute to 

global warming, and the effects of climate change can be 

mitigated with the help of sustainable practises in designing 

the built environment and permitting mitigation of global 

warming's results through the prudent use of available 

resources. It is against the above statement that the study is 

carried out to evaluate the impact of the Nigerian 

construction industry on climate change. The study adopted 

a survey design allowing a representative sample to 

generalise. However, a well-structured close-ended 

questionnaire was used to collect pertinent data about the 

variables under investigation. The data collected were 

analysed using the ordinal regression model and the 

Spearman ranking to establish the relationship and degree 

of association between the variables. However, evidences 

from the analysis revealed a moderately but positively 

significant relationship between climate change and the 

construction industry, as well as integrated passive design 

at a 5% significance level. Hence, the study concluded that 

the Nigerian construction industry needs fast action to 

address climate change, which continues to raise concerns. 

In the Nigerian built environment through a sustainable 

design approach, it is further recommended that effective 

collaborations between construction professionals, climate 

scientists, meteorologists, and policymakers derive an 

effective method for combating climate change in Nigeria. 

Keywords  Climate Change, Green House Gas (GHG), 

Construction Industry, Sustainable Design Approach 

1. Introduction

The term "climate change" can refer to a gradual or 

abrupt change in the weather patterns that occurs naturally 

or as a result of human activities [1]. Either explicitly or 

obliquely, it could be attributed to a shift in the weather due 

to natural climate variability and human interference with 

the global atmospheric arrangement in recent decades [2]. 

However, the Federal Republic of Nigeria's Ministry of 

Environment [3] has determined that this occurrence has 

become a worldwide issue in recent years, resolving 

disparities in various climatic parameters such as average 

temperatures, cloudiness, humidity, precipitation, and sea 

level.  

Quite a few studies have also shown the harmful effects 

of climate change, including the rise in temperatures, 
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drought and desertification [4]. Although numerous 

reasons have been highlighted as the causes of the increase 

in environmental degradation, including; human activities 

(movement from the countryside to the city), deforestation 

and bush burning; the increase in ecological footprint; food 

shortages; poor water resource management; soil erosion 

and the burning of carbon created materials [4-9]. In 

addition, varying climatic constraints impact a wide range 

of industries, including but not limited to energy 

production, agribusiness, water management, healthcare, 

and building and construction. Numerous scholars are 

currently focusing on climate change research to examine 

environmental factors on economic growth [10].  

Climate change has been blamed on a variety of human-

caused actions, including technological advances, which 

have added significantly to the problem of carbon (IV) 

oxide (CO2), methane (CH4), and nitrous oxide (N2O) into 

the atmosphere as Spore [11] identified those Greenhouse 

gases as the leading causes of climate change. In light of 

this, the following essential study questions were 

formulated and tested to inform this investigation: 

 What is the correlation between climate change and 

the construction industry; 

 What steps can be taken to implement a sustainable 

design approach in high-capacity carbon-emission-

reducing buildings? 

However, this study assesses the role of the Nigerian 

construction industry in the climate emergency, assessing 

the severity of the effects of climate change in Nigeria and 

exploring how construction experts, meteorologists, and 

policymakers can collaborate to mitigate the threat posed 

by climate change in the built environment. 

1.1. Climate Change in Nigeria 

Figure 1 shows that between 1996 and 2016, Nigeria's 

GHG emissions rose dramatically, but in 2018, the country 

only released 104.27 MtCO2e (International Energy 

Association).  

Source: Hansen, 2020 

Figure 1.  Total GHG Emissions in Nigeria 

The number above represented a 271.6% increase in that 

year. Also shown in Figure 2 is the breakdown of Nigeria's 

2016 GHG emissions: carbon dioxide 61.74 per cent, 

methane 27.82 per cent, nitrous oxide 7.77 per cent, and 

fluorinated gas 2.666 per cent. Nigeria contributed 0.97 per 

cent of the world's GHG emissions in 2016, making it the 

third largest African producer after Zambia and South 

African [12]. 

Source: Hansen, 2020 

Figure 2.  The Makeup of GHG in Nigeria (2016) 

As Nigeria's GHG discharges continue to rise, the 

government has made numerous promises to assist with the 

reduction rates without significantly interfering with the 

procedures involved. In addition, the government promised 

in 2017 that GHG emissions would decrease by 20% by 

2030, with the caveat that solar energy manufacturing 

would be expanded in subsequent years [12]. 

1.2. Climate Change and Construction Industry 

Because of their role in activities that add to climate 

change, buildings are an essential research subject. 

Professionals in the construction industry tend to downplay 

the sector's significance as a large-scale user of raw 

resources (water, timber and solid minerals). They also 

downplay poor design’s role in amplifying wasteful energy 

use and the associated health risks [13]. Due to their high 

energy consumption, buildings have been labelled as the 

primary source of greenhouse gas emissions. The majority 

of energy consumption, however, was concentrated in 

domestic buildings [13]. 

Notably, Lam [14] maintained that the present long-term 

climatic circumstances illustrate that buildings act as 

climatic converters, physically separating the indoor built 

environment from the exterior climatic conditions. 

However, it's possible that the local climate will affect the 

design of the resident structures and, in turn, the methods 

of environmental management that Wong will require [15]. 

In some cases, and in general, there is a link between 

regional climate and distinctive design elements. Their 

reasoning highlights how atmosphere and buildings 

complement each other and directly affect the surroundings 

[16]. This is reflected in how regions with wildly diverse 

climates approach design and construction. Even though 

many scholars have suggested that global warming is to 
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blame for the causes of climate change, it is already 

affecting the building's ability to perform its intended 

purposes [19], due to their long lifespan. 

Figure 3 showed that in 2018, the construction industry 

and its associated activities accounted for 36% of the 

world's total final energy consumption and 39% of all 

energy-related CO2 emissions, as shown in Figure 3. 
Manufacturing products used in construction, such as 

steel, cement, and glass, account for a significant 

percentage of the construction sector. Emissions from 

producing electricity and commercial heating are examples 

of indirect emissions. Considering that in 2021 the 

construction industry was responsible for 34.0% of final 

energy and 37% process-related emissions, it is clear that 

this sector has to be a primary focus of GHG emissions 

mitigation efforts [20]. The construction sector should now 

play a central role in achieving net-zero carbon emissions. 

This thinking is reasonable because buildings result from 

specific construction techniques, site administration, 

material contents (choice and usage), and upkeep.  

Furthermore, IPCC [21] acknowledged that residential 

houses enormously contribute to global warming but held 

that energy efficiency must be guaranteed to reduce 

building GHG discharges. In addition, increasing the use of 

renewable energy sources can improve Nigeria's dreadfully 

inefficient energy sector, which depends heavily on 

carbon-based fuels [22]. 

Hence, this indicates a significant potential (up to 80%) 

to mitigate climate change issues through green strategies 

in domestic building [21]. Reducing greenhouse gas 

pollution should focus first and foremost on the building 

and construction industry. In 2021, construction industry 

activities were responsible for 34% of total energy 

consumption and 37% of pollution from construction 

operations and materials processes [20], as shown in Figure 

3 and 4 below; 

 

Source: Global Alliance Buildings and Construction, 2022 

Figure 3.  Energy and Emissions in the Building and Construction Sector 

 

Source: UN Environment Global Status Report 2017 

Figure 4.  Global Carbon (IV) Oxide (CO2) Emission by Sectors 
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1.3. Sustainability as Catalyst of Climate Change 

through the Construction Industry 

The need for sustainable growth in the built environment 

must be urgent [23]. This has gained prominence in all 

construction industry sectors due to its widespread 

recognition and acceptance as an international agenda for 

all forms of growth [24,25]. Akadiri [26] stressed that 

besides addressing climate change issues, encouraging 

sustainable practises in the design of the built environment 

also functions as a fundamental influence and makes 

attainable resource management in reducing the effects of 

global warming. However, there are numerous 

opportunities for the construction sector in every country to 

significantly reduce greenhouse gas emissions by 30-50% 

[27-30]. Nevertheless, Akadiri [26] stressed that Green 

building practices, such as those advocated by the Building 

Research Establishment Environmental Assessment 

Method (BREEAM), and a wide range of cutting-edge 

passive design, may reduce building energy consumption 

by as much as 70 per cent and greenhouse gas emissions by 

the same amount, providing the construction industry with 

a path forward to realise sustainable improvement through 

sustainable building practises. 

In addition to the preceding, CABE proposes that the 

built environment's experts adopt sustainable design 

practises using a sustainable design guide [31]. Because of 

this, a design guide should push for a deliberate plan that 

reflects the gradual adaptation to the surrounding 

environment [32, 33]. As a bonus, a sustainable design 

guide can help reduce GHG emissions by pointing experts 

in the right direction and suggesting passive design 

strategies. 

With no need for mechanical or electrical systems, the 

passive design makes the most of "natural" energy sources 

like solar radiation, cool night air, and air pressure 

differences to create a pleasant interior atmosphere [18]. Its 

tenets are based on the belief that the immediate and 

surrounding environment can provide thermal comfort, 

health, and reduced energy usage inside the home. 

Incorporating passive design into a sustainable building's 

overall framework is possible through various methods that 

use readily available, renewable energy sources such as the 

sun and wind. 

2. Materials and Methods 

The study adopted a survey research design. Farrell [34] 

avers that a survey design allows for the study of 

representative sampling and for correlational analysis in 

predicting the behaviour variables under investigation. The 

study collected pertinent data with a well-structured and 

close-ended questionnaire of a five (5) response Likert 

scale of very low, low, moderate, high and very high. The 

questionnaire comprises twenty items and two sections, 

with section (A) seeking respondents' bio-data. In contrast, 

section B sought to collect data on variables that 

established the effect of the construction industry on 

climate change in Nigeria. However, out of the hundred 

(100) questionnaires distributed to respondents, only 

eighty-three (83) were duly filled and returned. Hence, data 

analysis was based on the number produced. Finally, the 

study adopted the Shapiro-Wilk normality test to check for 

the normality of the data and to decide the form of 

statistical techniques to be adopted in further analysis. The 

ordinal regression model and the Spearman ranking 

correlation techniques were used to test for the relationship 

and association of variables with the help of SPSS 23 

(Statistical Package for the Social Sciences). 

Model Specification 

Y=μ+error                   (1) 

CH=μ+error                  (2) 

f(μ)=a+b1CI+b2LI               (3) 

CH=a+b1CI+b2LIPD              (4) 

Taking the log of the above equation; 

LCH=a+b1LCI+b2LIPD            (5) 

Where; LCH= Log of climate change  

a= intercept 

b1= slope of Log of Construction Industry  

LCI= Log of Construction Industry 

b2= slope of Log of Integrated Passive Design 

LIPD= Log of Integrated Passive Design. 

3. Results 

Test of Normality 

The study adopts the Shapiro-Wilk normality test since 

the number of respondents is less than one hundred (100). 

Shapiro-Wilk rejects the hypothesis of normality when the 

p-value is less than equal to 0.05. However, the essence of 

this test is to establish whether further analysis can be 

conducted using parametric or non-parametric statistical 

techniques. 

Table 1.  Normality Test 

 
Kolmogorov-Smirnova Shapiro-Wilk 

Statistic Df Sig. Statistic Df Sig. 

LCH .113 83 .010 .970 83 .047 

LCI .151 83 .000 .953 83 .004 

LIPD .193 83 .000 .924 83 .000 

SOURCE: SPSS OUTPUT 2022 

Table 1 above shows that the p-value of 0.47, 0.004 and 

0.000 are all less than 0.05; hence, it is concluded that the 

data set is not normally distributed. This indicates that the 

non-parametric statistical techniques are the most 
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appropriate method. The data collected have been proven 

to be distributed at a less than 5% significance level.  

Test of Relationship 

Having established that the data are not normally 

distributed, the relationship between the construction 

industry and climate change is set using the ordinal 

regression model. 

Table 2.  Relationship Test 

 B Sig. Level 

Constant 15.267 0.000 

LCI 13.267 0.001 

LIPD 7.419 0.038 

R2 (Nagelkerke) 0.425 
SOURCE: SPSS OUTPUT 2022 

From the result of the regression analysis displayed in 

Table 2, the Logs of the Construction industry (LCI) and 

that of Integrated Passive Design (LIPD) explain the 

strength and probability odds of the relationship amongst 

construction industry, integrated passive design and 

climate change. The parameter figure (13.981) clearly 

shows a significant positive relationship between the 

construction sector and climate change. At the same time, 

the parameter figure of (7.419) also depicts a meaningful 

positive relationship between integrated passive design and 

climate change.  

Hence, for every one-unit increase in construction 

industry activities, there is a predicted improvement of 

13.981 in the log of odds of a higher level of climate change. 

Also, a unit increase in integrated passive design (Using 

natural sources of energy in building construction) would 

amount to a predicted improvement of 7.419 in the log of 

odds of climate change. 

Summarily, using integrated passive design in the aspect 

of cooling, heating, lighting, and even ventilation in 

building construction has significantly reduced GHG 

emission that triggers climate change. 

The pseudo-R-square gives the coefficient of 

determination. Adopting the Nagelkerke R2 (0.425) 

indicates that 42.5% of CO2 emissions are attributed to 

construction industry activities. This result affirms that; 

there is a higher CO2 emission into the Nigerian 

environment through the construction industry activities, 

compared to the 37% combination of construction 

operation and materials carbon emission prediction of the 

Global Alliance Buildings and Construction in 2021. 

The test of association was conducted using the 

Spearman ranking technique. However, the figure (0.594) 

in Table 3 indicates a moderate but significant degree of 

association between construction industry activities and 

climate change. The (0.558) also shows a reasonable and 

substantial degree of association between integrated 

passive design and climate change. This result further 

confirms the outcome of the regression analysis output; 

using integrated passive design (Natural energy sources) in 

building construction positively and significantly affects 

managing the climate change crisis. 

Table 3.  Spearman's Rho Correlations 

 LCH LCI LIPD 

Spearman's rho 

LCH 

Correlation Coefficient 1.000 .594** .558** 

Sig. (2-tailed) . .000 .000 

N 83 83 83 

LCI 

Correlation Coefficient .594** 1.000 .710** 

Sig. (2-tailed) .000 . .000 

N 83 83 83 

LIPD 

Correlation Coefficient .558** .710** 1.000 

Sig. (2-tailed) .000 .000 . 

N 83 83 83 

SOURCE: SPSS OUTPUT 2022 
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4. Discussion 

When the National Adaptation Strategy and Plan of 

Action on Climate Change for Nigeria was established in 

2011, the Nigerian government demonstrated its 

willingness to address the possible results of climate 

change effectively. This plan was primarily responsible for 

bringing together and incorporating all government efforts 

on the issue [35]. Nevertheless, the carefully crafted 

government complex task became lob-sided because the 

NASPA-CCN document needed to account for the location 

of buildings in GHG discharge that causes climate change. 

However, to make significant strides, the government must 

actively collaborate with Nigerian building industry 

experts to develop a set of template and strategies to 

advance sustainable design principles and lessen GHG 

discharges. 

In summary, the data analysis findings reveal that the 

data set for the analysis is not normally distributed (non-

zero mean and constant variance). Still, the model for the 

data is fitted. Although, there is a significant positive 

relationship between the construction industry and climate 

change and a significant positive relationship between 

integrated passive designs and climate change. In addition, 

a significant moderate degree of association between 

climate change-integrated passive strategies and the 

construction industry. 

Therefore, those who work in the built environment in 

Nigeria are urged to create structures that have a high 

capacity to reduce carbon emissions and adapt to Climate 

Change's unfavourable impacts across the nation through 

passive design because of the higher effect of cleaner 

energy sources in Nigeria will bring more win-win 

situation for both sustainable development and 

environmental matters [22]. 

In addition to what has already been mentioned, at the 

recently completed Leaders' Summit COP26 in Glasgow, 

Scotland, Nigerian President Muhammadu Buhari [36] 

expressed his commitment to bringing Nigeria's emissions 

to be net zero by 2060. He emphasised that to achieve 

national and international climate change objectives, 

developing countries must continue to receive solid 

financial and practical support. A crucial part of Nigeria's 

energy compact, which the president reiterated, is an 

initiative to use distributed solar energy solutions to bring 

electricity to five million homes and twenty-five million 

people towards ending Nigeria's energy shortage by 2030 

[36]. 

He declared that the Nigerian National Assembly had 

approved the Climate Change Bill, which lays out a plan 

for the country to reduce its emissions of greenhouse gases 

through measures like investing in green infrastructure and 

identifying greenhouse initiatives as a part of the Climate 

Change budget for 2021. 

 

5. Conclusions 

The planet's environment is changing, and it may 

continue to do so in the coming decades at an 

unprecedented rate in human history. While these changes 

are accurate, the dangers they have posed are mainly 

unknown. Those communities whose economies and 

societies are already struggling because they rely 

exclusively on resources exposed to climate change may be 

hit even harder by the effects of climate change on those 

resources. Over the course of decades, Nigeria will require 

more concrete measures to reduce the impact of climate 

change as this research Nagelkerke R2 indicates that 42.5% 

of GHG emissions are attributed to construction industry 

activities in Nigeria compared to the 37% combination of 

construction operation, and materials carbon emission 

prediction of the Global Alliance Buildings and 

Construction in 2021. This showed that emissions 

generated in Africa especially in Nigeria may be due to 

higher amount of embodied carbon in buildings' materials. 

And since significant progress has yet to be documented, 

entries can refer to environmentally preferable methods in 

the future. Consequences may result from Nigeria's climate 

policy deficiencies. Although the Nigerian construction 

industry is progressing and acting in reaction, it is doing so 

too slowly in light of the ongoing anxiety climate change 

causes in the Nigerian built environment, which is being 

damaged gradually but decisively. Empirical data showed, 

however, that Nigeria does not use any sustainable design 

strategy to control climate change, and respondents 

favoured using a design guide as a decision tool. 

Sustainable success in combating the effects of climate 

change in Nigeria was identified as a result of the study's 

recognition of the importance of collaboration among the 

construction industry, climate scientists, and the 

government. In conclusion, the increasing problems 

associated with climate change for the existing built 

environment in Nigeria pose a significant threat to the 

construction industry's ability to preserve and support it for 

future safety and usefulness. 

Limitations of the Study 

The significant limitations that impacted this research 

work are: 

 Limited previous research work in the form of 

journals, textbooks and other academic publications 

on the subject matter was a significant limitation in 

this study, and this highly impacted the number of 

empirical reviews to support the outcome of this study.  

 Time constraints and funds also played a role in the 

outcome of this research work. 
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Further Research 

Identifying investments in building energy efficiency 

and determining the magnitude of the industry's operational 

energy-related CO2 emissions in gigatons will necessitate 

additional study. Other issues that need to be addressed in 

future research may include the amount of embodied 

carbon in buildings' materials and the viability of building 

materials, design practices, and methods. 
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