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Abstract

This research paper aims at examining the concept of sustainability in the Ghanaian construction industry with
the objective of identifying possible barriers to sustainable construction in the Ghanaian construction industry.
Consequently, research data was collected through a questionnaire survey of randomly selected professionals in
the construction industry in Ghana. Data collected was mainly analyzed using Relative Importance Index to rank
barriers identified. The results show that key barriers to sustainable construction are lack of demand for
sustainable buildings, lack of strategy to promote sustainable construction, higher initial cost, lack of public
awareness and lack of government support.
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1. Introduction

Decades of population growth, migration, and settlement have changed dramatically the face of Sub-Saharan
Africa region. By the year 2025, the population is expected to be more than 1 billion (1,000 million) people. This
rate of rapid population growth with its corresponding industrialization has led to an expansion of infrastructure
in the built environment. Naturally this expansion leads to an increase in infrastructural project contributing
immensely to the national economy. Globally, the construction industry constituents more than half of the
national capital of most countries and represents as much as 10% of GNP. This sector accounts for around
one-tenth of the world's GDP, and creates at least 7% of its jobs (Halls, 2003). Ahadzie et al. (2009)
acknowledge that construction contributes to the national socioeconomic development by providing significant
employment opportunities. Beyond that, the industry provides the infrastructure and facilities required for other
sectors of the economy to flourish such as; schools for education and training, factories and shops for
commercial and business activities, housing for basic human needs, hospitals for health care, buildings for the
national communications network and so on. In meeting these roles, the construction industry exerts enormous
demand pressures on global natural resources. Cement production alone contributes greatly to the emission of
CO, into the environment. For every ton of cement produced, approximately a ton of carbon dioxide is released
into the atmosphere. The contribution of concrete is twice the total of all building materials put together. Steel is
also one of the most energy-intensive materials and for that reason contributes immensely to climate change. The
usage of these materials leads to the destruction of the environment, through pollution (both in extracting raw
materials and construction of building), dust and hazardous contamination through toxic waste (CIB Report,
1999). Half of all waste materials are due to building activities, including soil movements, generating immense
transport. The construction sector is therefore a major consumer of non-renewable resources, a substantial source
of waste, a polluter of air and water, and an important contributor to land dereliction (Wallbaum & Buerkin,
2003). However, it is possible these shortfalls could be reduced if not eliminated if the construction industry
adopts sustainable measures and construction processes. This is because there have been greater awareness about
the effect of construction on the environment over the years. According to BRE (2004), as awareness of the
potential environmental impacts of building construction grows, efforts are being made to avoid these adverse
effects and to work towards impact mitigation. There is a growing consensus that appropriate strategies and
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actions are needed to make buildings and construction activities more sustainable (BSRIA, 1998; DETR, 1998;
CIB, 1998; CRISP, 1998; Barrett et al., 1999).

There is also a more optimistic and positive response to calls for promoting sustainability in construction and
design techniques (Morton, 2008). Due to the many benefits associated with sustainable design and construction,
public governments and their agencies are increasingly incorporating sustainable design and construction
practices into not only new buildings, but also existing buildings constructed (Ahn, 2013). In spite of these
benefits, unsustainable design and construction processes as well as constant degradation of the environment for
construction purposes still exist in most developing countries, of which Ghana is no exception. Murillo-Luna et
al. (2011) identified scarcity of information and lack of clarity on environmental legislation, rigidity of
legislation and bureaucratic complexity, limited development of the environmental supply sector, high cost of
environmental services/technologies, and difficulties derived from competitive pressure as possible barriers to
the adoption of proactive environmental strategies. Lam et al. (2010) discussed factors hindering successful
implementation of green specification in construction. The factors identified are; lack of green technology and
techniques, reliability and quality of specification, leadership and responsibility, stakeholder involvement, and
guide and benchmarking systems. More recently, there has been growing interest in empirically analyzing the
extent to which such barriers hinder development of sustainable construction (Samari et al., 2013; Hoffman &
Henn, 2008; Bon & Hutchinson, 2013; Ayarkwa et al., 2010). According to (Hékkinen & Belloni, 2011; Zhang
et al., 2011; Ahn et al., 2013), although various steps have been taken by the developed world to fully practice
sustainable construction, there exist barriers. The situation could even be more serious in this part of
undeveloped world if there exist barriers to sustainable design and construction in the developed world.
Therefore, the objective of this research is to identify barriers perceived by professional (consultants) as
hindering effective adoption of sustainable construction in the Ghanaian construction industry.

2. Literature Review
2.1 Sustainable Construction

Sustainable construction can be defined as ‘the creation and responsible management of a healthy built
environment based on the prudent use of resources and ecological principles’ (Kibert, 1994). Sustainable
construction ethos require a ‘cradle to grave’ appraisal of project, which involves managing the serviceability of
project during its life-time and eventual deconstruction’ focus on the economic aspect of sustainability (Wyatt,
1994). Thus a sustainable construction will aim at achieving set down principles.

2.2 Principles of Sustainable Construction

There are six principles for sustainable construction, proposed by Miyakate (1996); CIB (1996)
*  Minimization of resource consumption;

. Maximization of resource reuse;

*  Use renewable and recyclable resources;

. Protect the natural environment;

*  Create a healthy and non-toxic environment; and

*  Pursue quality in creating the built environment.

2.3 Barriers Towards Sustainable Construction

In order to endorse and drive the agenda of sustainable construction within the Ghanaian Construction Industry,
the barriers that impede these practices must first be identified. The barriers identified in literature can be
grouped into four primary categories: cultural, financial, steering and professional barriers.

2.3.1 Cultural Barriers

The Ghanaian construction industry process has been used over the past decades as such it presents itself as a
sector which is traditionally very difficult to change especially with respect to construction methods practiced
and building materials used. Construction in Ghana favours the use of blocks and reinforced concrete and
discourages any other alternative to these building materials and services. This illustrates a typical change
resistance; a major barrier. This change resistance results in a lack of demand by clients and stakeholders of
construction projects affecting its eventual supply. Williams and Dair (2006), in that same vain identified lack of
sustainability measure by stakeholder as by far the most commonly recorded barrier and further stated the lack of
demand by the client as a commonly recognized barrier. Lack of demand was also cited as the most significant

135



www.ccsenet.org/jsd Journal of Sustainable Development Vol. 7, No. 1; 2014

barrier by eighty-four per cent (84%) of respondents as a building project cannot be done along sustainable lines
without the owner or developer’s “full support for sustainable concepts” (Landman, 1999; Ahn et al., 2013).

This can nevertheless be overcome by client demand and willingness as found in the UK where pioneering of
sustainable buildings has often been procured by owner- occupiers who are less constrained by market norms.
The Toronto Green Development Standard (2006) also acknowledges that public awareness about green building
has been an important component that led to high demand. Thus a continual public awareness of sustainable
concepts on sustainable construction and its benefits will lead to an increased demand compelling products to be
tailored to their needs to be produced.

2.3.2 Financial Barriers

The fear of higher investment costs for sustainable buildings compared with traditional building and the risks of
unforeseen costs are often addressed as barriers for sustainable buildings (Hékkinen & Belloni, 2011). The
adoption of sustainable building solutions may be hindered because clients are concerned about the higher risk
(Hydes & Creech, 2000; Larsson & Clark, 2000; Nelms et al., 2005) based on unfamiliar techniques, the lack of
previous experience, additional testing and inspection in construction, a lack of manufacturer and supplier
support, and a lack of performance information. These costs are also high as according to Bartlet and Howard
(2000), cost consultants overestimated the capital cost and underestimated the potential cost savings. Hydes and
Creech (2000) further highlight that these higher costs may be as a result of increases in the consultant’s fees and
indirectly from the unfamiliarity of the design team and contractors with sustainable building methods.

Even though it’s a known fact that sustainable practices in construction are estimated to increase initial capital
cost generally in the range of 1 - 25%, this can often be offset by significant savings in the operational costs
(Kats, 2003). However, life-cycle thinking is critically applied to this practice, developers and building owners
will appreciate and receive the benefits or those benefits are rapidly discounted. Sustainability will not only
reduce life-cycle cost but also increase productivity of staff using the building (Wargocki, 2000).

2.3.3 Capacity/Professional Barriers

The most critical barrier to sustainable construction is the lack of capacity of the construction sector to actually
implement sustainable practices (CIB Report, 1999). This is further reiterated by Hékkinen and Belloni (2011)
that sustainable buildings can be hindered by ignorance or a lack of common understanding about sustainability.
Rydin et al. (2006) claim that while designers demonstrate confidence in their ability to access and use
knowledge in general, this confidence falls when sustainable building issues are addressed. This presupposes that
professionals within the built environment need to be fully acquainted with sustainable construction principles in
order to implement its practice. Not only are they supposed to be knowledgeable, these professionals need to
form an integrated team from conception to inception comprising of the developer/owner, project manager,
contractor, architect, services engineer, structural engineer, civil engineer, environmental engineer, landscape
consultant, cost planner and building surveyor. This team needs to have the best available information on
products and tools to achieve sustainable construction however Williams and Dair (2006) identified that, this
was not the case. In their research, evidence of hindrance due to a lack of information was an experience
common to most stakeholder groups. In several cases, stakeholders admitted to not being aware of sustainable
measures or alternatives that fall within their remit. Similarly, installing sustainable technologies and materials
requires new forms of competencies and knowledge, yet it was evident from the research that not all those with
responsibilities in this area had the necessary experience or expertise to meet the challenge.

The workforce of every industry is its back bone as such the need to involve professionals who are not only
knowledgeable but can promote sustainable construction working as a team. This barrier if unattended will
indicate a considerable knowledge and skills gap in the construction sector.

2.3.4 Steering Barriers

A major characteristic of the construction industry is the involvement of a large number of individuals ranging
from clients to the builder thus an effective steering or strategy will be required to implement sustainable
construction. The lack thereof or wrongful steering may rather stifle sustainable construction whilst on the other
hand, steering measures can promote it. Steering barriers include but not limited to the lack of building codes,
government policies/support and measurement tools amongst others. On the contrary, a new kind of
orchestrating and pioneering role of the building authorities and other public actors in the building sector is
called for (Rohracher, 2001). Measurement tools have been developed in some advanced countries to measure
the application of sustainable principles in buildings. Popular amongst them is the LEED for the US and
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BREEAM for the UK. The lack of methods is a barrier, but methods as such do not improve the sustainability of
built environment. The impact will depend on the implementation of methods (Hékkinen & Belloni, 2011).

BARRIERS
1 )
1
1 1 1 1
CULTURAL FINANCIAL CAPACITY/PROFESSIONAL STEERING
_Ii/ _I_/
[ Lack of Public Lack of incentives Lack of Design and Construction team Lack of Government

awalzen:s S Higher investment cost Lack of Expertise support

LS Derf\and ‘ Risk of investment Higher Lack of professional knowledge Lack of Lack ofa

Change Resistance | final cost database and information measurement tool J

—
Lack of Technology

Increased Documentation.
Extensive Pre-contract planning Lack of
training
Lack of cooperationLack of Designand
\_Construction team

Figure 1. Barriers to sustainable construction

3. Method

A comprehensive literature review on barriers to sustainable construction was carried out, a pre-survey
questionnaire was developed. These barriers have been addressed in previous studies which were compiled into a
list, as presented in Table 1. The pre-survey questionnaire aimed to validate 42 barriers that had been identified
through literature review. In addition, interviews with experts in the industry were conducted to fine-tune the list
of barriers to sustainable construction in the Ghanaian construction industry. To highlight the barriers identified,
pre-survey interviews were also conducted. The results enhanced the understanding of the rationale for the
barriers that were to be included in the survey. Professionals who have registered with their professional
institutions (Ghana Institution of Engineers, Ghana Institution of Surveyors, Ghana Institution of Architects, etc.)
were engaged. Also considered was their working experience. Five professionals from each professional body
having more than 10 years of experience in managing construction projects and for that matter sustainable
construction were interviewed. The reason for the main survey was to discover and establish key barriers they
encountered in sustainable construction. The results from the pre-survey and interviews served as a basis in
developing the main survey questionnaire. Consequently the figure was trimmed down from 42 to 20 and was
used to carry out the survey. The first section of the survey questionnaire captured the respondent's profile. The
structure of the questionnaire mainly includes the major barriers of applying barriers to sustainable construction
projects Ghana. The respondents were asked to rate the extent to which each of the barrier affects sustainable
construction using a 5-point Likert scale.

Out of the 200 questionnaires sent out, 62 sets of completed survey questionnaires were received and analyzed.
The response rate was relatively low because those that were not completed or properly answered were rejected.
In addition only responses from respondents who had experience and had clear understanding of sustainable
construction were used. Under the respondent’s profile the information sought were professional background,
year of experience and type of projects respondents usually undertake in their individual companies. The results
indicate that, twenty-five (25) respondents representing 34% of the sample size were Architects with thirteen
(13) respondents being Civil/Structural Engineer, fifteen (15) were Quantity Surveyor and nine (9),
Project/Construction Manager. None of the respondents had years of experience above 20 years. The survey
revealed that out of the sixty-two responses received 22%, 14%, 56%, and 8% have been in construction industry
for less than 2years, between 2—5years, 6—10years, and 11-20years respectively.

3.1 Analysis of Data

The data provided by the respondents in the questionnaire was presented and analyzed using the Relative
Importance Index (RII). The Relative Importance Index (RII) was also used to rank barriers affecting the
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implementation of sustainable construction in Ghanaian construction industry. The Index is computed in Adnan
et al. (2007) as:

RII

_5n5+4n4+3n3+2n2 +nl

5(n5+n4+n3+n2+nl)

Where: nl - number of respondents who answered “strongly disagree” or “very low”

n2 - number of respondents who answered “disagree” or “low”

n3 - number of respondents who answered “neutral” or “medium”

n4 - number of respondents who answered “agree” or “high”

n5 - number of respondents who answered “strongly agree” or “very high”

4. Results and Discussion

4.1 Barriers to Sustainable Construction

Table 1. Barriers that affect sustainable construction in the Ghanaian construction industry

Item

Barriers to sustainable construction

Relative Important Index(RII) RANK

O 0 9 N L B W N =

DN = = e e e e e e e e
S O 0 N SN A W N = O

Lack of Building Codes and Regulation
Lack of incentives

Higher investment cost

Risk of investment

Higher final cost

Lack of Public awareness

Lack of Demand

Lack of strategy to promote sustainable construction
Lack of Design and Construction team
Lack of Expertise

Lack of professional knowledge

Lack of database and information

Lack of Technology

Lack of Government support

Lack of a measurement tool

Increased Documentation

Extensive Pre-contract planning
Change Resistance

Lack of training

Lack of cooperation

0.74
0.63
0.72
0.76
0.82
0.79
0.90
0.87
0.56
0.54
0.44
0.63
0.52
0.78
0.68
0.64
0.65
0.64
0.67
0.77

8th
15"
9th
7th
3rd
4th
lst
2nd
17"
8™
20"
16™
19"

10"
13"
lzth
14"
n"
6th
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Table 2. Highly ranked barriers

Item Barriers to sustainable construction Relative Important Index(RII) RANK
1 Lack of Demand 0.90 1*
2 Lack of strategy to promote sustainable construction 0.87 2
3 Higher final cost 0.82 31
4 Lack of Public awareness 0.79 4™
5 Lack of Government support 0.78 s
6 Lack of cooperation 0.77 6"
7 Risk of investment 0.76 7%
8 Lack of Building Codes and Regulation 0.74 g™
9 Higher investment cost 0.72 9
10 Lack of a measurement tool 0.68 10"
RII, Lack ofa
measurement to __~ ™ RII, Lack of Demand,
RII, Higher &, 9% 0.9, 12%

B RII, Lack of strategy
to promote sustainable
construction, 0.87,
11%

investment cost, 0.72,
9%

= RII, Lack of —
Building

Codes and

Regulation,

0.74, 9% = RII, Higher final

cost, 0.82, 10%

RII, Risk of
investment,
0.76, 10%

= RIIL Lack of L
cooperation, 0.77, Government support,
10% 0.78, 10%

B RII, Lack of Public
RIL Lack of awareness, 0.79, 10%

Figure 2. Highly ranked barriers

Major barriers identified by respondents have been shown and expressed in Table 4 and Figure 2. The responses
by key players indicate that Lack of Demand with RII of 0.90, Lack of strategy to promote sustainable
construction, RII of 0.87 ranked 2nd, Higher final cost ranked 3rd with RII of 0.82, Lack of public awareness
ranked 4th with RII of 0.79 and Lack of government support also ranked 5th with RII of 0.78. The others are
lack of cooperation with RII 0.77, risk of investment with RII of 0.76, lack of building codes and regulations
with RII of 0.74, High investment cost with RII of 0.72 and lack of a measurement tool also with RII of 0.68 for
6th, 7th, 8th, 9th and 10th respectively. However, lack of expertise (0.53), lack of technology (0.52) and lack of
professional knowledge (0.44) are the least in ranking with respect to the barriers that affect the implementation
of sustainable construction 18th, 19th and 20th respectively as shown in Table 2.

Naturally demand leads to supply. As demand increases, it pushes supply to also go up. Generally there is lack of
demand from clients and customers when green market is still at initial stage (Zhang et al., 2011). This result
confirms Williams and Dair (2007) position and it is consistent with (Anderson et al., 2000; Davis, 2001;
Landman, 1999; Owen, 2003) assertion that most clients are not convinced there is the need to demand for such
green buildings. There is an urgent need for demand of sustainable construction because the demand and
willingness of clients eventually determine the development of and also the extent to which sustainable
construction can be used (Hakkinen & Belloni, 2011). Albeit demand is closely related to such issues as supply,
only few clients and customers may have a significant desire to own sustainable buildings (SBs) (Bon &
Hutchinson, 2000), but Bordass (2000) found that UK’s pioneering SBs have often been procured by
owner—occupiers who are less constrained by market norms. The result further strengthens earlier claim that
clients do not ask for sustainable construction. Rao and Brownhill (2001) posit that the ideas of the circle of
blame game still persist: ‘designers and contractors say clients don’t ask for it, clients say designers don’t
provide it’.
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Lack of strategy to promote sustainable construction was ranked second. There must be a policy on sustainable
construction which indicates clearly when, how and who enforces what. In Ghana, even which is such a policy,
the will to properly enforced it is always a problem. A sustainable policy seeks to drive forward the sustainable
construction by providing clarity around the existing policy framework, signaling the future direction of
Government policy and showing what can be done towards making sure they are enforced. The lack of steering
or the wrong type of steering may hinder sustainable construction (Hiakkinen & Belloni, 2011). Furthermore,
sustainable construction can also be promoted at least to a certain extent with the help of right policies and
regulations. The fragmented nature of the sector and the high number of actors involved may lead to a situation
where regulations are considered as the only possible way to proceed (Femenias, 2005). A combination of
legislations or policies to enforce companies and market to sustainable development and incentive package for
construction firms that practice sustainability in their projects is the best approach that can be applied as a
strategy tailored towards sustainable construction (Samari, 2013).

According to Rehm and Ade (2013) green building construction costs is higher on average, although the
difference was not statistically significant than conventional buildings. Also Kats et al. (2003) emphasis that the
average cost premium of sustainable construction over just building to code is less than 2%. Most at times new
ideas, systems and components are considered expensive. This therefore leads to the general apathy attached to
such products. According to the results, higher final cost was ranked the third barrier. This result confirms
(Zhang et al., 2011) position that cost is considered as the biggest barriers in promoting green strategy in real
estate development process. Again, Bandy et al. (2007) posit that that higher upfront cost (new design,
technology and construction method) is the main impediment to green building development. Furthermore, using
green materials would cost between 3 to 4 percent more than using conventional construction materials (Urban
Land Institute., 2002). According to Williams and Dair (2007) the cost of proving environmentally green
features and developments was significantly higher than for standard schemes. If the construction costs for green
real estate do exist, what method can be adopted to control this conflict of interest? Who is willing to pay this
extra cost? (Zhang et al., 2011). Furthermore, according to Zhang et al. (2011) financial cost is usually
considered as the critical barrier for real estate developers who are hesitating whether to develop green real estate
project or not.

Public awareness about green building has been an important component that led to high demand (Toronto green
development standard, 2006). Improving Sustainable construction among construction professionals in Ghana
was identified necessary. Observations in most of major cities in the country show how some designs are
deemed not sustainable, thereby leading to high energy demand, the emission of CO, etc. The design phase lacks
powerful methods (de Jonge, 2005). The materials and methods are just not sustainable. This is as a result of the
lack of awareness with respect to sustainable construction. SB can be hindered by ignorance or a lack of
common understanding about sustainability (Hakkinen & Belloni, 2011). Also the results go to emphasis Rydin
et al. (2000) claim that while designers demonstrate confidence in their ability to access and use knowledge in
general, this confidence falls when SB is addressed. Clearly the lack of awareness is a serious barrier. This is
because Mills and Glass (2009) enforce it by stating that the ability of construction design managers to integrate
sustainability into building design; it requires that the sustainability issues are clearly communicated in a
project’s brief. Ala-Juusela et al. (2006) claim that especially in the residential sector the lack of information is a
problem for energy-efficient building. The normal house builder who makes the decisions about energy systems
has often very little knowledge about energy efficiency.

According to (Atsusaka, 2003; Samari, 2012) the role of governments in promoting green building is undeniable
and effective. Rules and regulations should be replaced with enforcing new ones to support green building
development. Governments can facilitate green building development by a variety of instruments. According to
(Fisher et al., 1989; Sutherland, 1991; Golove et al., 1996; Varone et al., 2000; Ofori, 2006) governments have
important role to promote green building. Naturally for a developing country like Ghana, the need to have a
government ready to lead in the provision of sustainable construction is vital and critical. The result indicates
that the lack of maximum support from government is a major barrier to the adoption and use of sustainable
construction processes. Government should be a key player in terms of promoting green building in the
construction industry. Government can affect the construction industry by a variety of instruments. Regulatory
and incentive instruments are the main tools for governments to develop green building (Yung et al., 2002).

5. Conclusions and Recommendation

This paper was set out to identify barriers to sustainable construction in the Ghanaian construction industry.
Consequently, this paper has identified, the top ten barriers to sustainable construction encountered as lack of
demand, lack of strategy to promote sustainable construction, higher final cost, lack of public awareness and lack
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of Government support. The others are lack of cooperation, risk of investment, lack of Building Codes and
Regulation, higher investment cost and lack of a measurement tool. Therefore, key barriers identified are related
to lack of knowledge of green technologies, lack of green awareness and expertise and lack of government
support. In line with this, an improvement of skills in this sector is required. This suggests that there is a need for
policy and regulations on green issues, which may be achieved by the initiatives promoted by government.
Furthermore, there is another urgent need to stimulate demand for sustainable construction in the construction
industry in Ghana.
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