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Abstract

The practice of sustainability in construction is paramount to the preservation of the built environment which is
lacking in Nigeria. The study seeks to identify the organizational factors affecting the use of sustainable building
materials in the Nigerian construction industry from the perception of the contractors and professionals. A
survey research was conducted for data collection with a structured questionnaire between thirty (30)
professionals and thirty (30) contractors. The data collected was analyzed with both descriptive and inferential
statistics. The study shows that lack of awareness and knowledge of construction personnel, cost and economic
viability, passive culture or norm, top management commitment, organizational goal and objectives were the
internal organizational factors militating against the practice. While the external factors militating against the
practice were research and development, Knowledge and skill of personnel, learning period, and local authority
and government. The hypotheses revealed that there is no agreement between the internal factors affecting the
contractors and professional firms on the practice. But there is an agreement between the external factors
affecting the two types of firms. The study reveals the factors that militate against the practice of sustainability,
this will allow the stakeholders to focus on the cogent issues to encourage and sustain the practice within an
organizational level. The practice will benefit the built environment and the eco-system through the preservation
of natural resources.
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INTRODUCTION al, 2007, Abidin, 2010). Understanding the
The construction business is the biggest raw environmental issues surrounding the extraction of
materials, consumer of any society. Kasai (1998), raw materials, the manufacture of construction

estimates that construction consumes about 50% of materials, and their effects in use, is important to
the total material consumption in Japan. The ensure sustainability (Ofori et al, 2000).

processing of the raw materials into goods and its

movement to the point of usage require an extensive The state of the built environment in Nigeria is a
amount of additional resources and results in National menaced due to the activities of the
significant environmental loads. The process of  construction industry and other sectors. The Nigerian
utilization of global natural resources in the past has construction industry itself is characterized by

placed a tremendous strain on the environment- fragmentation- enmeshed in personal struggles for
endangering our biodiversity, polluting the power and superiority rather than the essence of the
environment, depleting our natural resources, industry- the built environment, the products are
warming the earth, and raising sea levels. The result mainly based on policies and programs rather than
of the global natural resources is climate change. plans and processes (Olaseni 1999; NISER 2001;

According to the United Nations, cities consume two Obiegbu 2001; NIOB 2005). Most government
thirds of global energy use. 76% of the world’s policies and programs failed because they are not
energy-related carbon dioxide (CO,) is also emitted well planned and implemented. These have led to
by cities through building and construction related environmental degradation-depletion, damage or
activities, industry, and transport. destruction of potentially renewable resources like,
soil (borrow pits) for road construction and land
The practice of sustainability in the construction reclamation, forest for timber and so on, resulting in
industry depends on the decisions taken by a number erosion, desertification, deforestation, salination of
of actors in the construction process: owners, irrigated land, flooding and so on.
managers, designers, firms, governments and so on.
The practice of sustainability depends on the The concept of sustainability in the built environment
awareness, knowledge as well as an understanding of ~ has been the choice of construction stakeholders
the consequences of individual actions (Braganca et across the world in order to tackle the environmental
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impact of building and construction related activities.
Nevertheless, the development and implementation of
sustainable construction in Nigeria are still lagging
behind or a mirage. Though it can be achieved, but its
actualization is confronted with lots of challenges
both of internal and external factors within and
around the industry

It is more paramount than to look at the concept of
sustainability in the Nigerian construction industry,
which is mostly driven by the contractors and the
professionals. Hence, the study seeks to identify the
organizational factors that militate against the use of
sustainable building materials in the Nigerian
construction industry from the perception of both the
contractors and the professionals in the industry.

Building Materials and Sustainability

Building materials play an essential role in achieving
the sustainability of the building. The usage of
building materials has a substantial impact on the
environment, because of the large quantity of non-
renewable resources with the potential for depriving
future generations of their use (Ofori 2002; Godfaurd
et al, 2005). Thus, all building materials, directly or
indirectly affect the environment during their life
cycles. Basically from the extraction process of the
raw materials, usage and demolition, different forms
of pollution are caused, with adverse effect on the
environment.

Construction Stakeholders have begun to focus more
to the controlling and correcting the negative impact
of construction activities on the environment. Major
concern is the selection of materials, which before
was determined by cost, appearance, availability and
ease of use. Sustainability concept has broadened the
factors for material selection these days, according to
Asif et al 2007, environmental suitability of materials
is also an important factor that is acknowledged by
construction Stakeholders.

Sustainable Building Materials

The research into environmentally friendly
production has widened in scope in recent year. Ofori
(1999) note’s that several factors account for this,
including the efforts of professional institutions to
enhance the awareness of their members through
publications of policy documents and best practice
guides on materials selection. Sustainable building
materials: respect the limitations of non-renewable
resources, work with the pattern of nature’s cycles,
and inter- relationships of ecosystems, are non-toxic,
are energy and water efficient, are made from
recycled materials and they are recyclable (Huberman
& Pearlmutter, 2008).

Sustainable  materials should exhibit certain
characteristic as cited by Kibert and Bosch (1998):

VIIIL
IX. Deconstruction after building use should be

I. Acceptable levels of environmental performance
characteristics should be determined.
II.  All aspects of materials entire life cycle should be

considered

III. No permanent environmental contamination
should occur during the material life.

IV. Materials should not be combined into

compositions which cannot be disassembled.
V. The material production and application should be
energy efficient.

VI. Third party certification for some product is

desirable.

They are often more affordable than commonly
perceived.

They provide improved indoor air quality.

VIL

possible.

Factors Militating Against the Use of Sustainable
Building Materials

The use of sustainable building materials in the
construction industry still faces a lot of challenges for
its implementation. Based on the studies of Landman
(1999), Anderson et al, (2000), Rao and Brownhill,
(2001), they noted the factors militating against the
use of sustainable building materials as follows:

L. The real or perceived financial cost and risks
which include the problem of the upfront
cost and the ongoing costs usually coming
from separate budgets, if not separate
organizations.

II. The lack of information and training of
designers, contractors, and clients.

111 Lack of demand from the clients.
Iv. Lack of support from subcontractors.
V. Regulation

All these factors are more of organizational — related
issues. An organization is subjected to both internal
and external factors which influence the
organizational environment and how the management
of such organizations respond to it. Internal factors
relate to the strength within the construction
organization system which indicates its readiness and
capability to pursue or practice sustainable
construction organization system. This indicates its
readiness and capability to pursue or practice
sustainable construction by employing sustainable
materials in construction purpose. The challenges
within organizations, according to Abidin (2010) are:
I. Lack of awareness and knowledge of developers
II.  Size of developers organization
III. Interest, direction and commitment of top
management
IV. Cost versus economic viability
V. Target buyers
VI. Passive culture

External challenges refer to challenges not within the
organization, beyond the direct control of the
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construction industry organizations that
certain restrictions or limitation towards the
development of sustainable material usage
implementation in the industry. Abidin (2010)
highlighted the challenges as:

I.  Local authority’s and government’s involvement

impose

II.  Public interest and Buyers demand
II.  Status quo in rules and regulations
IV.  Availability of green materials
V. Learning period
VI.  Associating sustainable concept with luxury
living
RESEARCH METHODS

To achieve the aim of the study, a survey research
approach was selected. A structured questionnaire
was designed as instrument for data collection from
60 respondents; consisting of 30 building contractors
and 30 professionals in the construction industry. The
data collected were analyzed using both descriptive
and inferential statistics. The mean score is used to
rank the internal and external factors affecting the use
of sustainable building materials and also its
characteristics. Regression analysis and t-test was
used to test the hypotheses to establish if there is an
association between the perspective of the contractors
and construction professionals on the factors
affecting then use of sustainable building materials.

ANALYSIS OF DATA AND DISCUSSION OF
FINDINGS

According to Tablel, 30 (50%) of the respondents
were contractors while 30 (50%) were professionals
in the construction industry. Multinational and
indigenous contractors were 9 (15%) and 21 (35%)
respectively. 6 (10%) were foreign trained
professionals and 24 (40%) were locally trained
professionals. 19 (31.7%) of the contractors were
involved in building works and 11 (18.3%) engage in
civil works. On the side of the professionals, 8
(18.3%) practice of architecture, 5 (8.3%) in M & E
engineering; those in consultancy and manufacturing/
production were 10 (16.7%) and 7 (11.7%)
respectively.

Table 1: Shows the characteristics of respondents

Recycled content was rated low by both respondents
with 1.25 for the contractors and 1.22 for the
professional ranking last as a characteristic of
sustainability of building materials used in the
construction industry. The respondents agreed that
the level of usage of embodied energy materials is
high according to Table 2. The usage of recyclable
materials was also rated low by the contractors (1.45)
and the professionals (1.40). Durability of materials
used in the industry was accepted to be on an average
of the respondents with (2.47) and (2.32) for the
contractors and professionals respectively.

Table 2: Sustainability characteristics of building
materials used

Sustainability Contractors Professionals
characteristics Mean Mean

Rank Rank
Recycled Content 1.25 5 1.22 5
Recyclable materials 1.45 4 1.40 4
Reusable materials 2.12 3 2.31 3
Low  embodied  energy 2.81 1 2.65 1
materials
Durable materials 247 2 2.32 2

Note; the mean is based on a Likert scale of (a) High
(3) (b) Average (2) (c) Low (1)

From Table 3, it can be seen that the level of practice
of sustainability of building material manufacturing,
processing, and usage is low. According to the
respondents, 24 (80%) of the contractors agreed that
the practice is low and also the professionals agreed
that the use of sustainable building materials is low in
the construction industry with 28 (93.3%).

Table 3: The level of practice of usage of sustainable
building materials

Variables Contractors Professionals
Frequency Percent Frequency Percent
Low 24 80.0 28 93.3
Average 4 13.3 2 6.7
High 2 6.7 0 0.0
30 100 30 100
Total

Respondents Frequency Percent
Specialization

Contractors 30 50.0
Professional 30 50.0
Company Status

Multinational Contractors 9 15.0
Indigenous Contractors 21 35.0
Foreign trained Professionals 6 10.0
Locally trained Professionals 24 40.0
Line of Business

Contractors

Building work 19 31.7
Civil work 11 18.3
Professionals

Architectural work 8 13.3
M & E engineering 5 8.3
Consultancy 10 16.7
Manufacturing / Production 7 11.7
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Table 4 shows that top management commitment
(4.00) is a vital factor that affects the use of
sustainable building materials in the construction
industry according to the contractors. The
professionals agreed that the major significant factor
is lack of awareness and knowledge of construction
personnel (3.89). Organizational goal and objectives
(interest) for the contractors (3.60) is very significant,
while for the professional (3.02) is significant. Both
respondents agreed that cost and economic viability
is a very significant factor militating against the use
of sustainable building materials in the industry with
a mean score of 3.53 and 3.67 for both the contractors
and the professionals respectively. The professionals
agreed that passive culture or norm is a very
significant factor, but the contractors agreed that it is
not a significant internal factor affecting their
decision in using sustainable building materials.
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Target buyers (the client’s) for the professionals is
(2.72) and the contractors is (2.54) mean score and it
is a significant factor for both respondents. The

Table 5: Spearman rank correlation coefficient of the
association between the internal factors challenging
the use of sustainable building materials

contractors agreed that their firm size is not Variable R DF  Tcal Ttab Decision
significant to the decision of sustainability of Ifmft’mal 0321 5 075 2015  AcceptHo
actors

building materials. But the professionals agreed that
the size of firms still affects the use of sustainable

L Lo At 0.05 levels of significance and degree of freedom
building materials in a way.

of 5, Tea= 0. 75 and Ty,,= 2.015 since Tcal < Ttab,
Ho is accepted. Therefore, there is no association

Table 4: Factors that affect the usage of sustainable between the internal factors challenging the practice

building materials

of the concept of sustainability of building materials

Challenging factors that affect the Contractors Professionals X X
usage Mean Mean as perceived by the contractors and professionals.

of sustainable building materials  Rank Rank H,: There is no agreement between the external
Internal challenges 279 2 312 2 factors challenging the use of building materials as
Lack of awareness and knowledge of ~ 3.21 4 3891 perceived by the contractors and professionals.
developers
Size of firm 121 7 182 7 ] )
Organization goal and objectives 3.60 2 302 5 Table 6: Spearman rank correlation coefficient of
(interest) ) agreement between the external factors challenging
Top management commitment 4001 3074 the use of sustainable building materials
Cost and economic viability 3.53 3 3.67 2 Variabl Df T cal Ttab  Decisi
Target buyers (clients) 254 5 272 6 ariable r @ a ecision
Passive culture or norm 1.42 6 3.57 3 llj:xternal 0.97 6 5.87 2.13 Reject Ho
External Challenges 282 1 317 1 actor
Local authority and government 329 3 3.61 4 o
Client organizations 238 5 351 5 At 0.05 levels of significance and degree of freedom
Public interest . 205 7 245 6 of 6, teu=5.87 and t;,,=2. 13 since Tcal > t tab, Ho is
Availability of green materials 2028 2347 rejected. Therefore, there is an agreement between
Research and development 4.00 1 4.00 1 . R
Knowledge and skill of personnel 375 2 397 2 the external factors challenging the practice of the
Learning period 301 4 381 3 concept as perceived by the contractors and the
Status quo in rules and regulation 209 6 1.67 8 professionals.

Note: Mean is based on a Likert scale of Very
significant (4), Significant (3), Less significant (2),  pPISCUSSION OF FINDINGS

Not significant (1).

The external factors that majorly affect the use of
sustainable building materials according to the two
groups of respondents were research and
development and knowledge and skill of personnel.
Further, the professional rate client’s organization
(3.51) as a very significant external factor while the
contractors regard it as a less significant factor (2.38).
The professionals and the contractors rated local
authority and government as a significant factor. The
two respondents agreed that the status quo in the
rules and regulation is a less significant factor
influencing the use of sustainable building materials.
In addition, the external factors have more
predominance on the decision of both the contractors
and professionals in the decision of sustainability of
building materials than the internal factors according
to Table 4. Two hypotheses (H; and H,) are
developed to study the relationship between the two
types of respondents, how they are affected by
internal and external factors.

H;: There is no association between the internal
factors challenging the practice of the concept of
sustainability of building materials as perceived by
the contractors and professionals.
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The findings of the study show that the level of the
practice of the concept of sustainability of building
material is low as perceived by the contractors and
the professionals in Lagos State. This is due to the
internal and external organizational factors militating
against the practice. From the perception of the
professionals, the study indicates that lack of
awareness and knowledge of personnel’s and
developers (internal factor) is a factor that affect the
use of sustainable building materials as confirmed in
Egan (2004) which indicated a problem at the level of
knowledge and skills or both. Also, research and
development (external factor) which have a direct
influence on knowledge and skill is a vital factor
affecting the two firms’ types this is in consonance
with the study of Edwards (2006) and Lam et al
(2010), that a lack of practical understanding of
sustainability = has  hampered the effective
implementation of the concept in the construction
process. Further, the contractors believed that top
management commitment (internal factor) also
affects the practice.

Both the contractors and professionals, claims that
the size of the firm has no implication on the choice
of usage of sustainable building materials. This is in
contrast to the study of Sharma, (2000) and
Gunzalez-Benito (2006) that larger firms have more
resource availability to devote to environmental
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management and small firms may have more
difficulties to adopt environmental friendly practices.
Table 1 show that most firms are indigenous in nature
and they may lack resources to sustain the practice of
sustainability if Sharma’s finding is considered. The
study also identified lack of enactment and
enforcement of law by the local authority and the
government as a factor that affect the practice of
sustainability in the construction industry. Regulation
is vital to enhance the practice as indicated in
Cabugueira (2004). The issue of learning period is
also a major setback for the practice of sustainability
according to the respondents. This may be due to the
lack of interest in self development and continuous
learning and improvement of the personnel’s in the
construction industry.

The study also indicates that the client influence the
contractors and the professional firms both as internal
and external factors, but the client has more impact
on the professional organization than the contractors
due to the fact that the professionals are more
customer- focus than the contractors in practices.
Also, Nigerian clients lack the awareness and
education on sustainability issues as supported by
Akadiri (2011).

Cost and economic viability consider as an internal
organizational factor affecting the use of sustainable
building materials by both respondents is consistent
to Ofori and Kien, (2004) and Williams and Dair,
(2007). The professionals believed that passive
culture or norm as is an internal organizational factor
affecting the practice, this result is in support of
Williams and Dair (2006).

Top management commitment and organizational
goal and objectives are also identified as an internal
factor, according to the respondents and this
characterized the organization's decision-making
process whether to implement sustainability practice
in their construction activities or not. In addition, the
reason why the practice of the use of sustainable
building materials is low, according to the contractors
is the value their organization place on environmental
issues, their value is geared towards profit-making in
accordance to Akadiri (2011).

The contractors and the professionals need
information about different kind of building
materials, so as to be able to evaluate and select
building materials during the design process this is in
consonance with the study of Van Kesteren (2008),
that selecting materials can be considered as a
problem solving activity, in part because many new
products of different qualities are entering into the
market at an increasing pace and problem solving
demands a large and constant flow of information.
From Table 2, green materials are available for usage,
but respondents believed that the available materials
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still lack some sustainable characteristics such as
recycled ability. The discovery and production of
new sustainable building materials is an outcome of
research and development in the construction
industry, when this is lacking the practice of
sustainability will be hindered. Also, if there is no
constant flow of information about sustainability
issues, knowledge, and skills of the stakeholder
involved in the implementation of the practice is
limited and decision-making will be difficult.

Furthermore, the study revealed that there is no
association between the internal factors affecting the
firms of both the contractors and the professionals.
This is an indication that the internal factors within
the contractor and professional organization differs
from each other and impact the behavioral pattern of
the management decision differently. Also, there is
an agreement between the external factors affecting
the firms which indicate that both the contractors and
professional organizations respond to it’s similarly.
In addition, external challenges have more impact on
the practice of the concept of sustainability of
building materials in both the contractors and the
professional firms than the internal factors.

CONCLUSIONS

The study focuses on the factors affecting the use of
sustainable building materials in the Nigerian
construction industry based on the perception of
contractors and the professionals. The study revealed
that the level of practice of usage of sustainable
building materials is low. The major external factor
affecting the practice is research and development.
The internal factors militating against the practice
were lack of awareness and knowledge of
construction personnel, cost and economic viability
and passive culture or norm based from the view of
the professionals. The contractors agreed that the
factors are top management commitment,
organizational goal and objectives (interest) and cost
and economic viability. The impact of external
challenges affecting the practice as perceived by the
respondents is more critical than the effects of the
internal factors. Based on the study, knowledge and
training of personnel become a critical issue in the
implementation of the practice of sustainability of
building materials in the construction industry. Lack
of awareness and knowledge of personnel and
research and development were basically knowledge-
based challenges. Cost and economic viability and
local authority and government were economic and
legal- based challenges affecting the construction
industry. Hence, the government should be pro-active
towards the implementation of the policy that can
enhance the practice of sustainability of building
materials in the construction industry. Inferences
from this study’s result may not be generalisable due
to sample size, characteristics of the study sample
and study area (i.e. Lagos). The findings could serve
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as a benchmark for the construction industry in
Nigeria and future studies on the practice of
sustainability.
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