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ABSTRACT

Despite the socio-economic importance of the Built Environment (BE) industry; its resources and
products regrettably impact the host environment negatively, necessitating a departure from
traditional to Sustainable Construction (SC) methods. Lack of SC awareness has been identified
by several researchers as a major impediment to its adoption in Nigeria. This study, therefore,
assessed the level of SC awareness, examined the sources of SC knowledge, and determined ways
of improving SC applicability in Nigeria. The descriptive survey research methodology was used
and a structured questionnaire administered purposively to 171 BE professionals, with 133 valid
responses, hence a 78% success rate. The results of the study showed that all the states in the six
geo-political zones fell below the geopolitical zone mean awareness index (GZMAI) value of
0.700; a poor contribution of current academic curriculum, and poor site experience arising from
paucity of SC knowledge on projects, as hindrances to its applicability. The study concludes that
the characteristic low knowledge level of SC amongst BE professionals are institutionally based,
and therefore, recommends adoption of global sustainability standards, increased sensitization of
SC techniques via seminars and training workshops, the inclusion of SC in tertiary education
curriculum, and in the certification programmes of BE professional institutions, amongst others.
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1. INTRODUCTION

Construction for all purposes, real estate or otherwise is necessary for people to live, work, and
satisfy their social and other needs, thus making it impossible for nations’ economies to advance
without its products (Medineckiene et al., 2010). The global construction investment was
estimated to be around $17,140 billion as of 2017 and is expected to grow to US$24,334.9 billion
by 2021. The recent rise in global construction activities is attributable to the growing economy
of emerging countries, increasing population, rising public-private partnerships in infrastructure
development, and increasing government investment in large-scale infrastructure projects. In
particular, construction investment in Africa, Asia Pacific, and the Middle East are projected to
rise to US$12.9 trillion by 2022 (Report Linker, 2019).
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According to Tiwari et al. (2016) construction projects impact greatly on the environment with
the majority being polluted, waste disposal, resource use, soil erosion, and material wastage,
habitat destruction, desertification, and many others. Public Technology Inc. (2006) declared that
construction projects contributed one-sixth of the world’s freshwater, one-quarter of the wood
harvest. While two-fifth of its materials and energy use have a significant impact on the
environment, United Nations Environment Programme (2002) forecasts that between now and
2032 over 70% of the land surface will be ravaged with waste arising from increased construction
and urbanization and its destructive consequences on natural resource and wildlife habitats.
Despite the unprecedented socio-economic importance of the construction industry; regrettably,
its resources and products impact the host environment negatively and significantly (Akadiri et
al., 2012). Key among the specific impacts of construction include - public impacts, natural
resource impacts, and ecosystem impacts (Zolfagharian et al., 2012). Tiwari et al. (2016), states
that construction projects impact greatly on the environment with the majority being pollution,
waste disposal, resource use, soil erosion, and material wastage, habitat destruction,
desertification, and many others. Studies by the Inter-Governmental Panel on Climate Change
(2007) forecasted the following as likely consequences should the Africa continent fail to take
environmentally sustainable actions timely;
1. decrease in rainfall in the already arid regions of Eastern and Southern Africa
2. increase in drought and desertification in North Central Africa
3. severe water scarcity by 2025 in the West African countries of Benin Republic, Burkina
Faso, Ghana, Mauritania, Niger, and Nigeria.

Governments of nations constitute major investors of Built Environment infrastructures the world
over. They also, through their educational institutions, professional bodies, and relevant
ministries, departments, and agencies (MDAS) provide enabling laws and statutes that regulate
activities of various sectors of a national economy. Several studies have been made for the
adoption of sustainable construction in Nigeria and the African continent. It attempts as a
deliberate effort to stem the growing environmental challenges and impact of traditional methods
of construction project delivery on the natural environment and the imperatives to align
construction processes in the region with global practices (Allu & Ebohon, John, 2014; Bond,
2011; Conejos et al., 2013; Eromobor & Das, 2013). Arising therefrom, the applicability of
sustainable construction in Nigeria, the African region, and other developing economies have
witnessed several efforts of scholars and industry stakeholders in a bid to identify the challenges.

1.1.  Problem of Study, Research Gap and Justification of Study

Studies by some researcher cover the lack of awareness of Sustainable construction by built
environment industry stakeholders and pubic investors as a major impediment to its application
in Nigeria, among others (Abisuga, A O; Oyekanmi, 2014; Aghimien et al., 2018; Dalibi et al.,
2017; Nduka & Ogunsanmi, 2015; Tunji-Olayeni et al., 2018). Several other kinds of research
related to the application of sustainable construction in Nigeria focused severally on barriers/
challenges confronting it from several perspectives (Aghimien et al., 2018, 2019; Ametepey et
al., 2015; Davies et al., 2017; Djokoto et al., 2014; Yusuf et al., 2019). Observedly, amongst the
long list of challenges to SC adoption, lack of awareness on sustainable construction method is
the most common. Studies by Alsanad (2015) also showed that ‘lack of awareness’ ranked highest
amongst ten (10) barriers of sustainable construction in Kuwait with a mean value of 4.24.
AlSanad’s study also revealed that only 27.60% of the respondents had between ‘good-excellent’
knowledge of SC. Thus, the problems of lack of awareness and low knowledge of SC have
assumed an international dimension and have become state-of-the-art in sustainable construction
research. One of the issues surrounding the lack of SC awareness is the lack of historical data and
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the absence of pioneer projects for construction professionals to understudy (Aghimien et al.,
2019).

This is expected and logical as one cannot adopt what he does not know. A common African
saying goes thus- “You cannot give what you do not have’. Arising therefrom, a study gap exists
in the critical area of assessing the level of sustainable construction awareness, examining the
available sources of SC knowledge, and determining ways of improving SC applicability amongst
BE professionals in Nigeria. The study would also provide the much-needed database on low
awareness, sources of knowledge, and ways of improving SC applicability by BE professionals
in the nations’ six geo-political zones.

1.2.  Research Objectives

1. To assess the level of sustainable construction awareness amongst built environment
professionals in Nigeria

2. To examine the sources of sustainable construction knowledge amongst built environment
professionals in Nigeria

3. To determine the ways of improving sustainable construction applicability amongst built
environment professionals in Nigeria

2. SUSTAINABLE CONSTRUCTION

Characteristic of all emerging fields, wholesome knowledge, and competence is scarce on SC
with mixed and often divergent views on the phenomenon. Currently, there exist several thoughts,
ideas, and terminologies in a bid to illuminate the concept of sustainable construction. Being
sustainable in construction means considering of environmental, economic, and social impacts of
operations considering the huge impact it has on society, environment, and economy (Aghimien
etal., 2019; Agyekum-Mensah et al., 2012; Xia et al., 2016). Kibert (2016) states that sustainable
construction involves reducing resource consumption, reusing resources, protecting nature,
eliminating toxins, and emphasizing quality. Sustainable construction aims at production waste
minimization, minimization of energy consumption, preservation and enhancement of water
resources, and respect to people and environment (Atombo et al., 2015) views sustainable
construction as a system that involves resource-efficient materials and methods that takes
cognizance of health and well-being of the building’s occupants, and future generations.

There has been a renewed call for the adoption of sustainable construction (Conejos et al., 2013;
Eromobor & Das, 2013). Butt et al. (2006) aver that construction industry activities should
incorporate sustainability principles. Adebayo (2015) observed that sustainable construction
failed to receive commensurate attention by industry stakeholders in Africa, despite the fact that
construction practice in Africa is modeled after the experience of her colonists in developed
economies (Taylor & Norval, 1994). Adebayo (2015) stated that for sustainable construction to
be applicable in the African continent, due consideration must be given to its political, economic,
social, and developmental peculiarities. The benefits and essence of sustainability cannot be
overemphasized in the construction industry. Yusuf et al. (2019) study posited that the
construction industry’s method of work delivery and resource usage adversely impact the
environment and there exists a high level of awareness of the negative impacts of construction
activities in Nigeria. WS Atkins Consultants (2001) states that concerted action is required by
built environment personnel with duties of design, consulting, and construction services in order
to implement sustainable construction. Akadiri et al. (2012) stated that professionals in the
building industry are determined to improve on the mode of operations in order to correct the
negative impact construction activities have on the environment and went further to recommend
the incorporation of sustainability objectives at the design development stage of projects.
Aghimien & Awodele (2018) opines that construction professionals should endeavor to deliver
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projects that promote preservation of the natural environment, enhancement of social well-being
of the occupants, and profitable revenue returns for the investors. Ugwu et al. (2006) state that
current sustainability efforts lay greater emphasis on global level multisectoral strategies instead
of project-level specific considerations and decision support. Akadiri et al. (2012) averred that
sustainability objectives and decisions in the construction industry can only be achieved and made
at the project-level through comprehensive measures.

Attia & De Herde (2011) declared that decisions on building production processes have long term
effects on the environment. Amos et al. (2018) extensive study on the benefits of sustainable
construction, revealed an overwhelming fifty-six (56) benefits to the construction industry.
Notable among the numerous benefits of sustainable construction include- cost reduction, waste
minimization, increased health benefits, environmental sustainability, and reduced pollution
runoff into waterways (Dahiru et al., 2014). Dahiru et al. (2014) study further identified reduced
capital and operation cost, health and productivity gains, reduced liability risk, and preservation
of depleting natural resources as additional benefits of sustainable construction practice in
Nigeria. Miranda & Marulanda (2015) posited that the multiplying effect of sustainable
construction is enormous on the economy, especially the reduction of irrational consumption of
natural resources.

Williams & Dair (2007) study identified cost implications of sustainable construction,
stakeholders’ lack of consideration of sustainability, inexperience in sustainable designs, clients’
reluctance, a lack of the right information, non-availability of sustainable construction materials,
and lack of capacity for execution of sustainable construction projects. Findings from other
studies (Aghimien et al., 2018; Akinshipe et al., 2019; Dahiru et al., 2014; Ezeagu et al., 2015)
also support that lack of knowledge, interest, and expertise from project stakeholders pose as
greatest challenges in the bid to adopt sustainable construction. According to Miranda &
Marulanda (2015), the lack of government support for the mobilization of resources to support
research, technological changes, and feasibility studies for the production and marketing of new
materials and technologies is a key challenge. Furthermore, the study highlights other barriers
such as poverty and low urban investment, lack of knowledge on risks and effects of
unsustainable construction and urbanization practices, and lack of efficiency in managing
growing demands for public services.

3. METHODOLOGY

The study is descriptive survey research, while the research design involved a structured
questionnaire administered to selected construction industry professionals with at least a post
National Youth Service Corps practice experience. Both primary and secondary data were used
in the research. The questionnaire had two compartments, and aside from information on
respondents’ bio-data, also sought responses on critical issues relating to sustainable construction
to assess respondents’ level of knowledge and perception of the subject matter. The population
of the study comprised several BE industry personnel in the employ of government ministries,
departments, and agencies (MDASs), construction companies, consultancy firms, client
organisations, construction labour organisations, building materials manufacturers and dealers,
and many others.

The aforementioned study respondents worked on projects located in the Federal Capital
Territory, Abuja, and other 18 states of the federation, with three states chosen from each of the
nation’s Six geo-political zones, viz: North-East (Bauchi-BA, Adamawa-AD, Taraba-TR), North-
West (Kaduna-KD, Kano-KN, Katsina-KT), North Central(Niger-NG, Benue-BN, Kwara -KW),
South-East (Enugu-EN, Imo-1M, Ebonyi-EB), South-West (Lagos-LA, Ogun-OG, Edo-ED), and
South-South ( Akwa Ibom-Al, Bayelsa-BY, Rivers-RV). Three sizes of firms namely-small,
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medium, and large were identified and used as a basis for categorizing the professionals in each
of the 19 states studied (inclusive of the FCT, Abuja). As such, 9 questionnaires were issued to
each state, making a total of 171 questionnaires. A total of 147 questionnaires were returned out
of which 133 were valid. The 14 returned questionnaires were discarded for reasons ranging from
partial completion to wrong entries. The 133 valid responses represent a 78% success rate. This
return rate was considered adequate and sufficiently representative of the sample population for
purposes of data presentation, analysis, conclusion, and recommendation on the study. This
assertion is based on Moser (2017) recommendation that response rates lower than 30-40% are
subject to bias and of little value.

Table 1. Descriptive statistics of demographic features of the BE industry respondents

Frequency Percentage
Gender Male 90 67.67
Female 43 32.33
TOTAL 133 100.00
Age 20-24 13 9.77
25-29 27 20.30
30-34 31 23.31
35-39 35 26.32
40 — above 27 20.30
TOTAL 133 100.00
Level of Education ND/OND 16 12.03
HND/BSc/BEng/BTech 72 54.14
MSc/MEng/MTech 23 17.29
PhD 8 6.02
Trade certificate 10 7.52
Others 4 3.00
TOTAL 133 100.00
Discipline Engineer 22 16.54
Quantity Surveyor 16 12.03
Architect 19 14.29
Project Manager 9 6.77
Builder 18 13.53
Environmental 13 9.77
Manager
Land surveyor 11 8.27
Town planner 8 6.01
Estate Surveyor 12 9.03
Other BE professionals 5 3.76
TOTAL 133 100.00
Professional 1-5 21 15.79
Experience
5-10 15 11.28
10-15 23 17.29
15-20 26 19.55
20- 25 28 21.05
Over 25 years 20 15.04
TOTAL 133 100.00

A Likert 5-point scale was used, and respondents were required to indicate their extent of
agreement to identified variable factors under the measure, from ‘High to Low’ viz- To a Great
Extent (TGE), To a Considerable Extent (TCE), To a Moderate Extent (TME), To a Low Extent
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(TLE), and To No Extent (TNE). To ensure only high agreement to variable factors under a
measure in the analysis of objective -3 (ways of improving sustainable construction applicability
amongst built environment professionals in Nigeria), a modification was made to the 5-point
Likert scale to take cognisance of only the mid-scale of TME and above. Thus, only TME, TCE,
and TGE were used in the final analysis for the computation of their total respondents per variable
factor, agreement index, and the rank order of agreement.

A combination of descriptive and inferential statistics was employed in the study and the analysis
was effected with the aid of statistical package for social sciences (SPSS), version 10.0. The
methodology used in this study followed the path established by scholars like Aghimien et al.
(2019) in which Cronbach’s alpha test was conducted to determine the reliability of the
questionnaire, while the Shapiro-Wilk normality test was conducted to determine the normality
of the data gathered. For this study, the Cronbach Alpha test conducted to ascertain the reliability
of the research instruments yielded 0.946; this high coefficient attests to the reliability and
consistency of the survey instrument used. Also, the Shapiro-Wilk test conducted on 133 valid
samples (less than 2000), showed 0.001, and as such, satisfied the criteria for sample size
normality (Ghasemi & Zahediasl, 2012). Furthermore, study analysis was carried out using the
average relative index (ARI) techniques (Olanrewaju & Anahve, 2015).
Y2, aixi

ARI = m (0<ARIZ) (1)

This was particularly used to establish the State Awareness indices (SAWi), the associated Geo-
Zones Mean Awareness indices (GZMAI), Source of Knowledge indices (Ski), and the States
Agreement indices (SAGI). Whereas a;, is the index of a group; a constant expressing the weight
given to the group; Xi is the frequency of response; i = 1, 2, 3, 4, 5, X1, X2, X3, X4, Xs, are the
frequencies of the response corresponding to ai=1, a> =2, as=3, a4 =4, as = 5, respectively. As
such, for purposes of interpretation, 0 (zero) is the lowest possible score, whereas, 1 (one) is the
highest possible score.

4. RESULTS AND DISCUSSION

Table 1 reports on the descriptive statistics/demographic features of the BE industry respondents.
The results showed that of the 171 questionnaires issued out, 133no, representing 77.78%
returned successfully. 90 respondents representing 67.67% were male, while 43 representing
32.33% were female. 69.93% of the respondents were over 30 years of age, while 77.45% had
educational qualifications ranging from HND to Ph.D. Furthermore, over 96.24% of the
respondents were built environment professionals, and 72.93% had industry experience spanning
over 10 years. It is evident that based on the relatively high education and long industry
experience of the respondents, data obtained therefrom could be used as a basis for arriving at
findings, conclusion, and recommendation on the study.

4.1. Objective 1

Table 2 reports on the level of Sustainable Construction awareness among built environment
industry professionals in Nigeria and showed that the Federal Capital Territory, Abuja had the
highest state awareness index (SAWi) of 0.68 among all the 19 states covered by the study. The
zonal results showed that Edo state of the South west geo-political zone was next with an SAWi
of 0.66, followed closely by Lagos state -with a SAWi of 0.65 and also of the South-west zone.
The result further revealed that Abia state (South-East geo-zone); Akwa Ibom state, Bayelsa state
both of the South-south geo-zone and Kaduna state (North west geo-zone) all had a tie with a
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SAWi of 0.63 each. Enugu state (South-east GZ) and Rivers state (South-South GZ) followed
closely with SAWi of 0.60 each. Ogun state (South-West GZ, SAWi:0.57), and Kwara state
(North Central GZ, SAWI:0.53) followed accordingly.

Table 2. Descriptive statistics of ‘level of sustainable construction awareness among built
environment industry professionals in Nigeria’

SINo  Geo- States No of TGE TCE TME TLE TNE SAWi GZMAi ROGZMAI
zone studied Respondents 5 4 3 2 1

1 FCT (9) Abuja 9 2 3 2 1 1 0.68

2 North Kwara 8 - 2 2 3 1 0.53
Central Niger 8 - 2 2 1 1 0.43 0.510 5th
(22) Benue 6 1 1 1 2 1 0.57

3 North Bauchi 7 1 1 2 3 - 0.60
East Adamawa 6 - - 2 2 2 0.40 0.507 6th
(18) Taraba 5 1 1 3 - 0.52

4 North Kano 7 1 2 3 1 0.49
West Katsina 4 - - 2 1 1 0.45 0.523 4th
(18) Kaduna 7 1 1 3 2 - 0.63

5 South Enugu 8 1 2 2 2 1 0.60
East Ebonyi 7 - 1 2 2 2 0.46 0.563 3rd
(22) Abia 7 1 2 2 1 1 0.63

6 South Lagos 8 2 3 2 0.65
West Ogun 6 - 2 1 3 - 057  0.627 1st
(21) Edo 7 2 1 2 1 1 0.66

7 South Bayelsa 6 1 1 2 2 - 0.63
South Akwa- 8 1 2 2 3 0.63  0.620 2nd
(23) Ibom

Rivers 9 1 2 3 2 1 0.60

TOTAL 19 133 13 27 37 38 14
% 100 9.77 2030 27.82 2857 1354

** State Awareness Index (SAWi); Geo-Zones Mean Awareness Index (GZMAI); Rank Order of Geo
Zones Mean Awareness Index (ROGZMAI)

The computed geo-political zones mean awareness indices (GZMAI) reveals that South-West
(SW) ranked 1st with 0.627 GZMA.I; South-South (SS) 2nd, with 0.620 GZMA.; South-East
(SE)3rd, with 0.563 GZMAI; North -West (NW)4th, with 0.523 GZMA.I; North-Central (NC)5th,
with 0.510 GZMAI; North East (NE)6th, with 0.507 GZMAI. The results of the empirical study
showed that all the states studied fell below the minimum acceptable SAWi threshold of 0.700.
Consequently, none of Nigeria’s six geo-political zones met GZMAI threshold of 0.700 and
above, implying poor national awareness of sustainable construction practice, and hence little
prospects of applicability in Nigeria. The study result avers with the previous studies that revealed
‘lack of awareness’ as a major challenge confronting the applicability of sustainable construction
in Nigeria (Aghimien et al., 2018, 2019; Ametepey et al., 2015; Davies et al., 2017; Djokoto et
al., 2014; Yusuf et al., 2019).

4.2. Objective 2

Table 3 sought to inquire on the sources of knowledge of SC among the BE professionals in the
selected states of the nation’s six geo-political zones. The results show that
Workshops/Conferences ranked 1st as the most common source of acquiring Sustainable
Construction knowledge with a Source of Knowledge Index (SKi) of 0.3384. This was closely
followed by mentorship -2nd with SKi of 0.3083; online training - 3rd (SKi: 0.1579); Tertiary
education curriculum ranked 4th (SKi: 0.1278); while site experience ranked 5th (SKi: 0.0752).
The results of the study reveal the poor contribution of the academic curriculum in the training
BE professionals for SC competences. This accounts for the low knowledge and low adoption
of Sustainable construction principles and techniques.
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Table 3. Descriptive statistics of ‘Identified Sources of Sustainable Construction Knowledge
among Built Environment industry professionals in Nigeria’

S/No  Geo- States No of Identified Variable Factor
zone studied  Respondents Site Online  Workshops/ Tertiary ~ Mentorship
experience training Conferences  education
curriculum
1 FCT Abuja 9 2 1 3 1 2
2 North Kwara 8 1 1 2 2 2
Central Niger 8 - 2 2 - 4
Benue 6 - 1 1 1 3
3 North Bauchi 7 1 1 2 1 2
East  Adamawa 6 1 1 3 - 1
Taraba 5 - 1 2 1 1
4 North Kano 7 - 1 2 1 3
West Katsina 4 - - 2 1 1
Kaduna 7 - 1 3 2 1
5 South Enugu 8 1 1 3 1 2
East Abia 7 1 1 2 2 2
Ebonyi 7 - 2 2 - 3
6 South Lagos 8 - 1 4 1 2
West Ogun 6 1 2 1 2
Edo 7 1 1 2 - 3
7 South Akwa- 6 - 1 3 - 2
South Ibom
Bayelsa 8 1 1 2 1 3
Rivers 9 1 2 3 1 2
TOTAL 133 10 21 45 17 41
Ski 0.0752 0.1579 0.3384 0.1278 0.3083
ROSKi 5th 3rd 1st 4th 2nd

**Source of Knowledge Index (Ski); Rank Order of Source of knowledge Index (ROSKi)

Knowledge from site experience ranked 5th, thus, asserting the research position of Aghimien et
al., (2019) which stated ‘lack of historical data and absence of pioneer projects for construction
professionals’ as a major hindrance of sustainable construction applicability in Nigeria. There is
a lack of pioneer SC projects for BE professionals to build their site experience. The results of
this study would expectedly address the current paucity of data by providing major empirical
support on the dispersion of specific sources of sustainable construction knowledge among BE
professionals in Nigeria.

4.3. Objective 3

Lack of SC awareness will impede the adoption of the system in the nations’ infrastructure
projects. Thus, there was a need to investigate the ways by which the current awareness level of
SC can be improved upon.
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Results shown on Table 4 reveals that ‘by following global sustainability standards ranked 1st
with SAGi value of 0.781. The alignment with global practices is supported by the researches of
Bond, 2011; Conejos et al., 2013; Eromobor & Das, 2013; and Allu & Ebohon, 2014.
Sensitization via seminars and workshops came 2nd with SAGi value of 0.774. The result further
aligns with Yusuf et al. (2019), which stated the need for sustainability enlightenment among
construction personnel and stakeholders. Inclusion of SC in secondary and tertiary education
curriculum came 3rd with SAGi value of 0.744.

The study result was also supported by an earlier study of Yusuf et al. (2019), which posited an
entrenchment of SC principles, skills, and competency in built environment curriculum for both
academic and professional certifications. Publicity of SC completed projects, and Government
support/input ranked 4th and 5th and with SAGi values of 0.729 and 0.714 respectively. The
results on the publicity of SC completed projects aligned with those of Aghimien et al. (2019)
which declared ‘lack of historical data and absence of pioneer projects for construction
professionals’ as a major hindrance of sustainable construction applicability in Nigeria. Study
results on government support/ inputs is supported by Miranda & Marulanda (2015) which stated
that lack of government support was critical for mobilization of SC resources and to drive
research, technological changes, and feasibility studies for the production/ marketing of new
materials and technologies.

5. CONCLUSION

Nigeria has witnessed a slow transition from its traditional construction methods to contemporary
sustainable construction. The study established that low awareness of SC and its poor emphasis
by tertiary education curriculum constitute major challenges to its applicability in the BE
industry. The study revealed that the current low awareness of sustainable construction and its
improvement are institutionally based and recommend collaboration of the government,
academic, professional institutions, and general BE industry stakeholders for policy enactments
and decision support for improved awareness and increased knowledge of sustainable
construction principles and techniques for wider application in Nigeria. The study recommends
payment of particular attention to the adoption of global sustainability standards, increased
sensitization of SC principles in seminars and training workshops by BE professional bodies.
There is also a need for additional attention to comprehensive syllabus development on SC and
structured teaching by tertiary institutions offering BE courses, practical field induction on SC
techniques during students’ industrial work experience schemes (SIWES), improved publicity of
completed SC projects to serve as models for referrals and case studies, full governmental support
of developmental policies on SC implementation on private and public infrastructure projects in
Nigeria.
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