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[bookmark: _Toc23052708]ABSTRACT
Aging infrastructure, rising utility costs and commodity prices, tighter legislation and standards, and stakeholder pressure are driving business trends in a new direction. Specifically, organizations are pursuing sustainability as a comprehensive cutting-edge tool that includes environmental and social in addition to economic motivations. For this purpose, this study seeks to address three main objectives concerning this area: To identify the sustainable construction practices adopted in public universities in Ghana, To determine the challenges to the adoption of sustainable construction practices in public universities in Ghana and To identify the critical success factors for the implementation of sustainable construction practices in public universities in Ghana. After issuing questionnaires the responses were analysed. After analysis it was identified that the most significant sustainable construction practices adopted are Using Resources Effectively Creating Healthy Environments and Minimizing pollution. It was also seen that financial barrier was the topmost challenges to the adoption of sustainable construction practices in public universities in Ghana and finally Financial Factors, Professional and Technology and Knowledge based factors were identified to be the most important success factors for the implementation of sustainable construction practices in Ghana. After considering all these, it was concluded that Careful regulation and monitoring procedures should be put in place to help ensure sustainable construction practices achieve ultimate success by adopting some of the success factors of this study
Keywords: Sustainability, Construction, success, factors, Ghana, Universities. 
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[bookmark: _Toc23052715]GENERAL INTRODUCTION
[bookmark: _Toc23052716]1.1 Background to the Study
Sustainability involves environmental, social, and economic elements in order to deal with mitigation of and adaptation to changing climate. Elements of sustainability often overlap so that environmental benefits lead to stronger social performance that then attracts stakeholder interest to improve economic strength (Berkes et al., 2010; Khalili, 2011; Rasmussen, 2011). In business, sustainability implies that management practices should be based on environmental knowledge and social mechanisms to enhance long-term performance (Berkes et al., 2010; Carroll and Buchholtz, 2011).
Environmental aspects of sustainable business traditionally involve issues surrounding wastes and management of non-renewable resources via ecosystem health, integrity, and resilience (Khalili, 2011). Social sustainability in business includes the ability to benefit human health and improve social equity (Edwards, 2010; Rasmussen, 2011). Specific areas of interest include fair distribution and access to resources, human rights, sharing of power, and education (Carroll and Buchholtz, 2011; Khalili, 2011; Daly et al., 2014). Internally, social sustainability programming can help build a sense of community by embracing diversity and promoting tolerance and compassion (Rasmussen, 2011). 
With economic sustainability, importance is placed on maintaining capacity and net benefits for current and future societies by considering such things as inflation and unemployment rates, fair trade, qualitative measures, and life cycle costing. (Carroll and Buchholtz, 2011; Khalili, 2011; Bernardo et al., 2009; Shriberg, 2012; Daly et al., 2014). These considerations help close loops and minimize waste by looking at areas that may not have been a key consideration in traditional economics (Hoffman and Woody, 2013; Azapagic, 2013; Karapetrovic, 2013; Walton and Galea, 2015; Anderberg, 2018). 
Sustainability focused management plans remain fragmented and ineffective in terms of both application and operation, largely due to the fact that this process has not been clearly defined in a common operations framework (Bagheri and Hjorth, 2007; Esquer-Peralta et al., 2008; Kirkland and Thompson, 2009; Hoffman and Woody, 2013; Azapagic, 2013; Karapetrovic, 2013; Krajnc and Glavič, 2015a; Hjorth and Bagheri, 2016). In response, this research offers a management framework for organizations that are looking to connect financial, natural, and human capital to the bottom-line, also known as triple bottom-line management. In particular, the framework provides sequential guidance on preparing and operating a measurable triple bottom-line management system using an organization’s own value system, which follows a process of organizational assessment, indicator development, monitoring, and reporting. The intention is to boost the resiliency of an organization in the face of emerging trends related to organizational efficiency, regulatory compliance, and stakeholder reputation (Holdsworth, 2013) through a holistic approach common to most organizations. 
In many organizations, sustainability-related principles are often only seen in superficial ways, such as in the mission statement or policies, as compared to day-to-day operations. Incomplete uptake can be attributed to a lack of clear and concise procedures to guide the process on both a strategic and operational level. For the most part, research and professional contribution in this area focuses on assessments, indicator development, or reporting separately as opposed to the process as a whole (Kirkland and Thompson, 2009; Bertels et al., 2010; Rassmussen, 2011; Hoffman and Woody, 2013; Azapagic, 2013). For a management system to be viable, it must be given legs to stand on, including appropriate actions and tools to operate and measure the performance of the management plan. 
There are practical restrictions as well. Though formal sustainability-related certifications exist, they tend to be out of reach for many smaller to mid-sized organizations because they are resource intensive in terms of both cost and manpower. Prominent examples include ISO’s environmental (ISO 14001: 2014) and energy management (ISO 15001: 2011) standards, the Association for Advancement of Sustainability in Higher Education’s (AASHE) Sustainability, Tracking, and Rating System (STARS) assessment framework for educational institutions (AASHE, 2010), and the Global Reporting Initiative’s (GRI) reporting framework (GRI, 2012a). 
Further, contributions tend not to deal with management systems commonly; rather, they tend to focus on sectors that experience more resource flows, such as manufacturing and larger, more resource intense businesses. Another limitation is that many existing frameworks do not consider sustainability as a whole, tending to give priority to the economic drivers, such as quality control. These studies would assess the adherence of UEW construction projects to sustainable construction practices through the strategic lens of triple bottom line of sustainable development. 
[bookmark: _Toc23052717]1.2 Statement of the Problem
Public universities in Ghana offer a varied range of academic programmes. As the annual turn-out of graduates from the senior high schools is expected to increase as a result of the double track educational system, universities are focusing on expanding academic facilities to strategically position them to meet this demand. The universities have established works and physical development and estate offices handle the construction of new facilities and maintenance existing facilities. 
Organizations are facing new challenges when it comes to ensuring profit. Aging infrastructure, rising utility costs and commodity prices, tighter legislation and standards, and stakeholder pressure are driving business trends in a new direction. Specifically, organizations are pursuing sustainability as a comprehensive cutting-edge tool that includes environmental and social in addition to economic motivations. (Azapagic and Perdan, 2010; Carroll and Buchholtz, 2011; Rasmussen, 2011; Blizzard and Klotz, 2012; Hoffman and Woody, 2013; Azapagic, 2013; Karapetrovic, 2013; Walton and Galea, 2015) Reducing waste and lowering energy costs is no longer enough; organizations are looking to take further steps by integrating sustainability principles within their overall management plan. It is with this problem, that it has become necessary to ensure if the Universities in Ghana are ensuring Sustainability in the course of expanding their infrastructure.
[bookmark: _Toc23052718]1.3 Aim of the Study
The aim of the study is to assess the critical success factors for the implementation of Sustainable Construction Practices in Public Universities in Ghana.
[bookmark: _Toc23052719]1.3.1 Research Questions 
1. What are the sustainable construction practices adopted in public universities in Ghana?
2. What are the challenges to the adoption of sustainable construction practices in public universities in Ghana?
3. What are the critical success factors for implementation of sustainable construction practices in public universities in Ghana?
[bookmark: _Toc23052720]1.3.2 Specific Objectives of the Study
1. To assess the sustainable construction practices adopted in public universities in Ghana.
2. To determine the challenges to the adoption of sustainable construction practices in public universities in Ghana
3. To examine the critical success factors for the implementation of sustainable construction practices in public universities in Ghana. 
[bookmark: _Toc23052721]1.4 SIGNIFICANCE OF THE RESEARCH 
The outcome of this research will make two key contributions to the construction industry in addition to some peripheral findings that will be identified to have some level of effect on the implementation of sustainable construction practices in Ghana. 
This study will explore theories, methods and practices in areas of implementation of sustainable construction practices in the construction industry in general, actions that can be taken to eliminate or mitigate the barriers to implementation whiles enhancing the drivers. Thus it is expected that at the end of this study, researchers and practitioners in the construction industry will better understand the key issues that have to be considered to promote the implementation of sustainable construction concepts in Ghana and globally as a whole. In addition, it will aid in establishing the factors that influence the promotion, adoption, implementation and enhancement of sustainable practices in the Ghanaian construction industry. 
In terms of practice, the study is expected to provide a guide that can facilitate the development of a construction sustainability framework or policy for Ghana. In addition, practitioners in the built environment can use the findings as a guide, to help them better understand the advantages and disadvantages of adopting and applying sustainable construction concepts. They will also be more capable of evaluating their current state regarding adoption and implementation of sustainable construction methods and its application.  
[bookmark: _Toc23052722]1.5 Scope of the study
The scope of the study cuts across both the geographical and contextual scopes. Contextually, this study would look at exploring the Critical Success Factors (CSF) for the implementation of sustainable construction practices in public universities in Ghana. While geographically, the study would consider only public universities. Hence, private registered universities and even those affiliated to public universities are not part of the population of the study. The study also strategically limits the public universities to universities in Ashanti Region, and purposefully chooses University of Education, Winneba, Kumasi Campus as a case study. This is because of the current influx of construction activities on this campus (reconstruction of halls, offices, car parks, roads etc.) in order to provide ample facilities and accommodation for the burgeoning student numbers in the university. 
[bookmark: _Toc23052723]1.6 SUMMARY OF Methodology
The research philosophy adopted for this study is the positivist approach. Saunders et al. (2009) opined that the positivist epistemology is one which is objective in nature, thus, it follows some law-like generalization principles, obtaining data, testing the data through hypothesis, and creating knowledge through coagulation of facts (Bryman and Cramer, 2005; Christou et al., 2008; Saunders et al., 2009).
Inferring from the chosen philosophical stand, it could be appreciated that the deductive research reasoning would be adopted for this philosophy. Also, it can be inferred that using case studies and surveys as the research strategy would help in lending the study in achieving its strategic aim and objectives (Collis and Hussey, 2013). Therefore, the quantitative research method will be used for this study. The population of this study would be the very several construction firms working on University of Education Winneba, Kumasi Campus projects, and the various professionals in the university who have informed consent and requisite knowledge to patronize in this study. Hence, data for the study would be obtained from primary and secondary sources. Secondary information will be gathered from extant literature on critical success factors for implementing sustainable construction practices in the construction industry. 
Site engines like google scholar, emerald, KnustSpace as well as Scopus among others would be contacted for articles on the said subject area. The obtained information from literature would inform the study in compounding close-ended questionnaires which would be served to the population in person and electronically. Questionnaire survey is the most broadly adopted approach in quantitative research (Chen and Jin, 2013). Purposive sampling technique would be adopted for this study. 
The primary data retrieved from the survey will be analysed using descriptive statistics (means, frequencies, and standard deviations), mean score ranking and relative importance index. The reliability of the scale will be checked by using the Cronbach’s Alpha coefficient test. Software for analysis will be Statistical Packages for Social Sciences (SPSS) windows version 21, Microsoft Excel 2019 and Microsoft Word 2019. 
[bookmark: _Toc23052724]1.7 ORGANISATION OF THESIS 
This thesis would be arranged in such a way as to follow the rules and guidelines of presenting master’s thesis in KNUST. This study would consist of five main chapters. However, under each chapter would be other headings and subheadings which would help in achieving the aim of the study. Chapter one covers the general introduction of the study which looks at the rationale behind the research, the research questions developed, the aim and objectives, research scope, research methodology intending to use for the study, the gap in literature which purported the study and how the whole thesis would be organized. 
Chapter two basically presents on the extant literature on the topic under consideration (Literature Review). Several headings and subheadings would be under this chapter and they all would be machinated to meeting the overarching aim and objectives of the study. The chapter following suit is the research methodology which general talks about the methods and approaches available and reasons for using any of them in this study. After the research methodology is the chapter four which borders on the data analysis and discussion of results. Hence, the data which would be retrieved from the survey is now subjected to software like MS Excel and SPSS and assessed using tools like descriptive statistics, one-sample t-test, relative importance index among others for easy understanding of how the study can add to knowledge. The last chapter for this thesis is the chapter five dubbed the conclusion and recommendations of the study. This chapter will draw the curtains to the end of the study, and mainly would assess whether the various objectives were attained, give recommendation for policy implication of the study and conclusions, limitations of the study and further related areas in the study. Figure 1.1 summaries the organisation of the study. 

[bookmark: _Toc18895786]Figure 1.1 Organisation of the Study
Source: Author’s Construct (2019) 
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[bookmark: _Toc23052727]2.1 Introduction 
This chapter addresses the objectives of the study by discussing the main concepts of sustainability with regards to the construction in universities. It starts with definitions of key terms and continues with a brief history of the Ghanaian education sector. In addition, current literature on sustainability principles and methods adopted by the Ghanaian construction industry is also discussed vis a vis how the developed countries are practising it. 
[bookmark: _Toc23052728]2.2 THE GHANA EDUCATION SYSTEM 
In an attempt to provide quality education to all Ghanaians to make them functional citizens to contribute to the development of the country, Ghana like other countries has devoted considerable amount of resources to the education sector in order to develop the necessary human capital needed for sustainable economic growth. Currently, the proportion of GDP and budgetary expenditure on education in Ghana is one of the highest in Africa. The actual education expenditure in Ghana as a percentage of GDP increased from 5.6% in 2003 to 6.3 % in 2011 which is above the average for all African countries combined (NEA technical report, 2014). It is significant to note that, Ghana’s expenditure on education has been between 25% and 40% of its annual budget (CEPA, 2000). But one important issue which has been of great concern to stakeholders in education and noted by various researchers is the divergence in educational investment and school performance. While real expenditure per pupil continues to increase in public education, the pupils’ performance, which is normally measured by standardized test scores, has not increased; it either declines or stagnates. Several concerns have been raised in the media and among civil society on the appalling proficiency levels of pupils in the most fundamental areas-reading, writing and arithmetic.
[bookmark: _Toc23052729]2.2.1 Basic Cycle
Ghana presently has a 2-6-3 basic education system. The Ghana’s basic education is free and compulsory. This type of education can be described as a minimum period of schooling required to ensure that children get basic numeracy, literacy, and skills necessary to solve simple problems. The basic education system runs from kindergarten, primary school up to junior high school.
Various post-independence reforms had greatly affected enrolment and quality of education in the basic education. The aim of 1961 Act, (Act 87) enacted by Dr. Kwame Nkrumah was to achieve free universal primary education. This reform had increased enrolment in primary one by more than doubled between 1960/61 and 1961/62. However, the enrolments rate dropped in 1964. This downturn in enrolment rates has been blamed on reintroduction of tuition fees after the increase in enrolments when the policy of tuition free primary education was introduced (CEPA, 2000).
Enrolments in primary education almost double in the past years after the Free and Compulsory Universal Basic Education (FCUBE) together with the capitation grant were introduced. For instance, enrolment in the primary education had increased from 2.5 million in 1999/2000 school year to 4.45 million in 2011/2012 (Education Assessment Technical Report, 2014). Enrolment gains have been made across Ghana, even in some of the most impoverished and remote areas of the country, such as Northern sections of the country.
[bookmark: _Toc23052730]2.2.2 Secondary Cycle 
375,000 Ghanaian students take the Basic Education Certificate Examination (BECE) at the end of JHS Form 3 (ninth grade) in seven subjects.  Admission to Senior Secondary/High School is competitive: only 150,000 students can be admitted into the 500 public and 200 private national secondary schools.  The vast majority of Ghanaian students attend public boarding schools, many of which are highly competitive; there are only half a dozen international private secondary schools in the country, collectively graduating about 300 students a year and offering the IB or A-level curricula. 
The Senior High School was introduced in 2007, expanding the system to four years but not otherwise changing the curriculum, a policy that is being reversed after three years, as a result of which there were no graduates in 2010, and there will be two cohorts graduating in 2013. In the public national schools, all students take a Core curriculum consisting of English Language, Integrated Science, Mathematics, and Social Studies.  Each student also takes three or four Elective subjects, chosen from one of seven groups: Sciences, “Arts” (social sciences and humanities), Vocational (visual arts or home economics), Technical, Business, or Agriculture.  The secondary school transcript should contain a letter or percentage grade for each subject, for each of three terms, for the three (four) years of senior secondary school, equivalent to the tenth through twelfth (thirteenth) grades.  Students’ Term Reports (report cards) contain rank in class for each subject as well as grades for classwork and end of term exams.  The grading system is tough: 80-100% is usually an A, a grade rarely awarded.
[bookmark: _Toc23052731]2.2.3 Tertiary Cycle
Ghana’s tertiary institutions enroll over 200,000 students in undergraduate, graduate, certificate and diploma programs in a full range of academic and professional fields.  The National Accreditation Board (www.nab.gov.gh) lists 140 accredited institutions, both public and private, offering four-year degrees as well as two and three-year diplomas, which are not equivalent to Bachelor’s degrees, but undergraduate transfer credit can be awarded.  Eleven percent of tertiary students are enrolled in private institutions. 
Ghanaian university admission is highly competitive, especially in fields such as medicine, engineering, law, business and pharmacy.  The quality of education is considered reasonably high, evidence that human resources are more significant than material resources.  In an effort to attract international enrollment, all Ghanaian universities operate on a modular, semester system.  The University of Ghana is committed to 10% international population and attracts significant numbers of American students, as well as students from Africa and Europe.  The United Nations University operates several programs on campus in fields of health and development.
[bookmark: _Toc23052732]2.3 SUSTAINABLE DEVELOPMENT 
Development: the act or process of developing; growth; progress. Sustainable development: development that meets the needs of the present without compromising the ability of the future generations to meet their own needs. The term sustainable development began to gain wide acceptance in the late 1980s, after its appearance in Our Common Future, also known as The Brundtland Report. The result of UN-convened commission created to propose “a global agenda for change” in the concept and practices of development, f the Brundtland report signalled the urgency of re-thinking our ways of living and governing. To “responsibly meet humanity’s goals and aspirations” would require new ways of considering f old problems as well as international co-operation and co-ordination.
Two fundamental elements of the concept of sustainable development, i.e. development and sustainability, preceded the creation of the concept itself. According to Sharpley (2000), development and sustainability could be in the juxtaposition, where both could have possible counterproductive effects, while neoclassical economists emphasize that there is no contradiction between sustainability and development (Lele, 1991). Sachs (2010: 28) also suggests how there is no development without sustainability or sustainability without development. The notion of development is related to the past western concept of imperialism and colonialism, and in that period it implied infrastructure development, political power, and economic policy, serving imperialists as an excellent tool for marginalization and diminishing the power of certain countries (Tangi, 2005). Certain authors link the meaning of development to economic development and the term “underdeveloped areas” (later called “Third World Countries”), which US President Harry Truman introduced in the mid-20th century, signifying areas with the significantly lower standard of living than developed areas (Estevo, 2010: 2).
The World Commission on Environment and Development (Bruntland Commission)defined sustainable development as "development that meets the needs of thepresent without compromising the need of future generations to meet their own needs" (Bruntland Commission – see World Commission on Environment and
Development, 1987).  Toman (1999) better describes the reaction of botheconomists and ecologists to this definition:
"[...] If one accepts that there is some collective responsibility of stewardship owed tofuture generations, what kind of social capital needs to be intergenerationally  transferredto meet that obligation?  One view, to which many economists would be inclined, is that allresources - the natural endowment, physical capital, human knowledge and abilities - arerelatively fungible sources of well being.  Thus, large scale damages to ecosystems such asdegradation of environmental quality, loss of species diversity, widespread deforestation orglobal warming are not intrinsically unacceptable from this point of view; the question iswhether compensatory investments for future generations are possible and are undertaken.
This suggest that if one is able to identify what are determinants of these "needs" and what types of resources are required to satisfy these needs, one should in principle determine [which] resources to transfer.  An alternative view embraced by many ecologists and some economists, is that such compensatory investments often are unfeasible as well as ethically indefensible.  Physical laws are seen as limiting the extent to which other resources can be substituted for ecological degradation.  Health ecosystems, including those that provide genetic diversity in relatively unmanaged environments, are seen as offering resilience against unexpected changes and preserving options for future generations."
[bookmark: _Toc23052733]2.3.1 Sustainability 
The concept of sustainability postulates that resources of our planet are limited, and humanity must not take no more from nature than it can replenish (Robinson, 1993). 
This is to enable us preserve the basic life support system on the planet for future generations. Undoubtedly, meeting the needs of the future generation depends on how the balance between social, economic and environmental needs is managed presently.  
Hence there is the need for a concerted effort towards such a goal (Wackernagel & Rees., 1998).  More importantly, the concept of sustainability does not seek to promote absolute limits, rather discusses the limitations that existing technological advancement and social organizations are presenting to our natural environment (Adger et al., 2009;Ekins, 1993).  In effect, it aims at preserving the basic life support system on Earth by advocating for a richer quality of life and a stronger connection between humans and nature. 
[bookmark: _Toc23052734]2.3.2 Sustainable Construction 
Sustainability means meeting our own needs without compromising the ability of future generations to meet their own needs. In addition to natural resources, we also need social and economic resources. Sustainability is not just environmentalism. Embedded in most definitions of sustainability we also find concerns for social equity and economic development.
While the concept of sustainability is a relatively new idea, the movement as a whole has roots in social justice, conservationism, internationalism and other past movements with rich histories.  By the end of the twentieth centuries, many of these ideas had come together in the call for ‘sustainable development.’
Bourdeau (1999) defined sustainable construction as the responsible management of a healthy built environment that considers prudent and efficient use of our resources based on ecological principles. UNDESA (2010) also defines it as “Construction that generates the least undesirable consequences on the biosphere while promoting economic, social and cultural improvement at local, regional and global level and still fulfilling the required performance”. Others have defined it as an activity which in its own processes and products aims to minimize energy usage and harmful emissions whilst producing relevant information for its customers for their decision making (Kibert, 2008).The term which was proposed by Hill and Bowen (1997) aimed at describing the responsibility of the construction sector in the attainment of sustainability. Thus it included issues regarding site planning and organization, the use of recycled materials, efficient conservation of energy and natural resources, and preservation of the environment among others (Ihuah et al., 2014; Berardi, 2012). In particular, the primary focus was on issues of inadequate resources specifically regarding energy.  Here the advocators were more concern about the need to manage energy use during construction (Evans et al., 2009; Ortiz et al., 2009).
[bookmark: _Toc23052735]2.4 SUSTAINABLE CONSTRUCTION PRACTICES ADOPTED IN PUBLIC UNIVERSITIES FACILITIES 
Sustainability concentrated on how to reduce the negative impact on our natural environment. This initial concept of sustainability evolved over the years to include economic, social and cultural heritage. As Häkkinen & Belloni, (2011) has put it “the impact of Sustainability could be categorized into three factors namely: Environmental: climate change, deterioration of ecosystem, use/depletion of resources. Economic: economic value, productivity. Social: health, satisfaction, equity, cultural value.”Baloi (2003) also agree that sustainable construction embraces three main dimensions namely social, economic and environmental in contrast with the traditional perspective, where the main concerns were economy, utility, and durability. He explains that the social dimension addresses issues pertaining to the enhancement of people’s quality of life. The economic dimension addresses economics issues such as employment creation, competitiveness enhancement, lower operating/maintenance costs, high quality of working environment leading to greater productivity and many others. The environmental dimension deals with the design, construction, operation or conservation and deconstruction approaches that reduce the adverse impacts on the environment such as air emissions, waste discharges, use of water resources, land use, and others. However, the preservation of cultural heritage as mention by others has been given due recognition by the author. The three major pillars of sustainable construction is further confirmed by Shimi (n.d) as categorized into: 
 Social Dimension: explains that it is to create a built environment that meets people's needs no matter their circumstances, and provide affordable and healthy homes, and to enable them have access to services to enjoy a good quality of life.
 Economic Dimension: this he said is to create high quality working environments that contribute to the development of healthy places of employment, increased productivity and competitiveness; that are adaptable to the changing needs of a vibrant economy. 
 Environmental Dimension: Is to use materials and adopt forms of design and construction that use resources efficiently, minimize the generation of waste and pollution, protect and enhance biodiversity and create a healthy environment.
[bookmark: _Toc23052736]2.5 CHALLENGES TO THE ADOPTION OF SUSTAINABLE CONSTRUCTION PRACTICES 
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. 

2.5.1 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 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. 


2.5.2 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 (Häkkinen & 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).   
2.5.3 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 Häkkinen 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. 
2.5.4 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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The uptake and implementation of sustainable construction principles is either propelled or hindered by drivers or barriers respectively. Table 2.1 show some of the various barriers of sustainable construction identified from literature. 
[bookmark: _Toc18895931]Table2.1: Barriers of sustainable construction 
	Barriers 
	Reference 

	· 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 for promotion 
· Lack of Expertise,  
· Lack of cooperation 
· Lack of database and information 
· Resistance to change 
· Lack of training 
· Lack of Technology,  
· Lack of Government support  
· Lack of a measurement tool 
	Djokoto et al., 2014 

	· Lack of Building Codes and Regulation, 
· Lack of incentives, 
· higher investment cost, 
· Risk of investment,  
· higher final cost, 
· Lack of Design and Construction team 
· Lack of Technology,  
· Lack of training, 
· Lack of cooperation 
	Opoku & 
Ahmed, 
2014 

	· Increased capital cost Contract requirements 
· Large size and diverse company activities 
· The perception that sustainability cost more 
· Managing competing and conflicting targets with other business aims 
· Sustainability is down on the boards priority list  
	BangdomeDery & kootin-
Sanwu, 2013

	· Cost considerations & Implications, 
· Lack of knowledge on sustainable practices,  
· of sustainable design practices by architects,  
· Attitude of Professionals,  
· Absence of a Rating tool to measure building sustainability,  
· Overall Cost of Alternative Energy Sources Overall Client Control on design 
	Bash & 
Halkkinen, 
2015 


Source: Wiafe (2016)
[bookmark: _Toc23052737]2.6 CRITICAL SUCCESS FACTORS FOR THE IMPLEMENTATION OF SUSTAINABLE CONSTRUCTION PRACTICES
[bookmark: _Toc23052738]2.6.1 Financial Factors 
Although a number of campaigns have demonstrated that it is beneficial to indulge in sustainable construction, considering it ripple benefits, researchers have argued that one of the main factors that impede sustainable construction adoption and implementation is financial incentives (Williams & Dair, 2007). This is to say that in most cases stakeholders considered the initial cost, additional cost whiles laying less emphasis on the operational cost to determine whether a project is sustainably viable. (Bangdome-Dery and Kootin-Sanwu, 2013). Some scholars have argued that sustainable  construction increases construction cost to about 10% (Robichaud & Anantatmula, 2010). This therefore hinders adoptions since clients are concerned about the construction risk and cost. Others have also argued that costing of sustainable construction projects are mostly overestimated whereas the potential savings are underestimated (Yates, 2001; Zhou and Lowe, 2003; Al- Yami, and Price, 2006). In some cases the higher cost is associated with the increase in consultancy fees since the consultants are not familiar with the design and application of sustainable building practices. This presumes that client’s perception on cost and affordability impacts their demand for the sustainable buildings. (Bangdome-Dery and Kootin-Sanwu, 2013).  
In some instances, it has been identified that most clients do not considered sustainable measures as part of their needs and requirements (Williams & Dair, 2007). Therefore, the extra initial cost associated with sustainable buildings deters them when they identify that conventional buildings are cheaper to construct (Robichaud & Anantatmula, 2010). 
[bookmark: _Toc23052739]2.6.2 Legislative Factors 
A key factor that is facilitating the rate of adoption and implementation of sustainable construction practices is the systematic imposition of legal regulations that ensure that practitioners follow best practices. Existing policies and regulations may promote or impede the rate at which stakeholders implement sustainable construction. This is because in some cases sustainable construction measures are not allowed by regulators (Williams & Dair, 2007). In a study, Fuss et al. (2009) established that the enactment and constancy of climate change policies affects implementation of sustainable practices. Thus less frequent fluctuations in policies increase adherence. Also some countries threat policies on sustainability as a voluntary task for local authorities and consequently does not seek to enforce sustainability with stringent measures. 
In some jurisdiction, existing policies, laws, and regulations that seek to coerce or encourage clients and practitioners to implement sustainable construction, drives the increase in attention to sustainability (Steurer & Hametner, 2013; Tomas Hellström, 2007) and more governmental agencies are ensuring that sustainable designs and construction practices are incorporated into new buildings. 
[bookmark: _Toc23052740]2.6.3 Knowledge Based Factors 
Another key factor that has been identified to facilitate adherence to sustainable construction practice is sustainability awareness. It is essential that stakeholders and the general public are made aware of the environmental degradation being caused during the production of construction materials, the harmful impact of traditional construction activities on environment as well as the high maintenance and operational cost of traditional buildings.  This calls for all stakeholders in the build environment to get actively involve if the implementation is to succeed. Persuasive campaigns and education must be intensified to ensure that clients and practitioners are aware of the effects of their activities. It is imperative to acknowledge that the lack of concrete understanding of sustainable concepts will adversely affect sustainability campaigns. Practitioners will not be in the position to deliver the requisite or appreciable levels of sustainable construction practices before, during and after the construction phase. Some scholars explain that efforts on impact mitigations continues to increase whiles more efforts are made to avoid the effects of construction activities as awareness of the damaging impacts of construction increases. As such advocacy and consensus for the need for appropriate strategies and actions for more sustainable construction activities is on the increase (Djokoto et al., 2014). 
Sustainable construction seeks to create a built environment that is healthier. Thus it is surprising that clients demand for sustainable structures is not encouraging. It’s important to note that if architects and other stakeholders propose sustainable ideas, they cannot materialize unless clients appreciate the need for such buildings, hence the need to increase awareness and make readily available the benefits of sustainable construction to the general public. 
[bookmark: _Toc23052741]2.6.4 Professional and Technology based Factors 
One of the most crucial factors to sustainable construction is the lack of capacity of the construction sector. In other words, does the construction sector have the capacity to actually implement sustainable practices? It has been established that sustainable construction practices are stalled by ignorance and lack of common understanding. 
Practitioners’ confidence on their knowledge on construction is high, however this confidence drops whenever they are faced with issues of sustainable construction. Thus professionals within the construction industry appear not to be fully abreast with the totality of sustainable construction concepts. In addition sustainable technologies and materials requires newer competence levels that may be beyond the expertise of those in the industry (Djokoto et al., 2009).That notwithstanding, there is a possibility that this situation may not be the reality but rather a perception. Sustainable construction is a relatively new concept and thus professionals may not be confident or aware of how knowledgeable they are. Thus their perception on their capacity can lead to their slacking approach to its adoption and implementation. 


[image: ]
[bookmark: _Toc18895787]Figure 2.1 Fundamental Factors Affecting implementation of sustainable construction
Source: Wiafe (2016)
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CHAPTER THREE
[bookmark: _Toc23052743]RESEARCH METHODOLOGY

[bookmark: _Toc23052744]3.1 INTRODUCTION  
This chapter is dedicated to reporting on the research methodology or framework adopted for this study. It broadly considers the various philosophical underpinnings and approaches used in conducting research, and why specific ones were employed in steering the study to achieving its specific objectives. The chapter broadly, like the research onion formulated by Saunders and Lewis, firstly presents on the research philosophy (where the various philosophies were discussed) and a concession made on the philosophy which would be adopted for the study. Following chronologically in similar vein of discussing theories, and determining what was adopted for the study are presentations made on: the research approach used (either deductive or inductive); the research strategies to be implemented (whether experiment, survey, case study etc.); the time horizons which the study was conducted (longitudinal or crosssectional); and the data collection methods employed (interviews, questionnaires, observations etc.). Also, the chapter presents on the population and sampling frame of the study. 
[bookmark: _Toc23052745]3.2 RESEARCH PHILOSOPHY  
The research philosophy deals with the nature of knowledge, and how that knowledge would be developed. Hence, it contains assumptions of the way in which one views the world, and this affects or influences one’s research strategy and methods (Saunders et al., 2009). Creswell (1994) is of the view that for research philosophy, four main areas are very important, thus, ontology, epistemology, axiology and methodology. Guba and Lincoln (1994) also suggested four different research paradigms which are post positivism, critical theory, positivism and constructivism. In order to situate you study in the proper research philosophy, one must discuss the several overreaching approaches and know how best to place your research in the continuum of what have been identified.  
Generally, an action should be guided by some sets of belief, and this is what Guba (1990) defines as a research paradigm. Denzin and Lincoln (1998) assayed that a paradigm has three main parts: epistemology, ontology and methodology. Notwithstanding, Creswell (1994) and Collis and Hussey (2013) decided to keep their philosophical cognitive on four main assumptions, namely, ontological, epistemological, axiological and methodological. In explicating further, works by Thurairajah et al. (2006) threw more light on the stance of the various research paradigms. According to their study, language and process of the research deals with rhetorical and methodological assumptions while the philosophical stance of a research is more concerned with ontology, epistemology and axiological assumptions. These various paradigms appear to be very critical and requires intent identification because it influences the research instruments which would be chosen (Christou et al., 2008).  
Ontology is more concerned with how the researcher views the world (natural reality). Thus, .whether it is seen in the strategic lens that reality is independent and outside the influence of the researcher, or dependent on some parameters which can only be checked when some human behaviours and ideas are examined and analysed (Collis and Hussey, 2013; Thurairajah et al., 2006). 
Epistemology positions to inquire about how knowledge was acquired, the processes of acquisition and the validation of the knowledge thereof (Gall et al., 2003). This philosophy creates a room for us to know and understand which knowledge is to be accepted in a field of study (Saunders et al., 2009; Campana, 2010). 
Axiology deals with how much value or less value the researcher places on the whole investigation, thus, considering it as a matter of value or fact (Bossé, 2006). Saunders et al. (2009) asserted that axiological positioning considers that the researcher has values and that these values affects how the study is conducted and the results interpreted. Thus, the axiological positioning affects the credibility of the research. 
[bookmark: _Toc23052746]3.2.1 Pragmatism (Research Philosophy Adopted)  
Saunders et al. (2009) opined that pragmatism follows the philosophy that there is no single approach which can encapsulate and explain a subject matter, and thus, there may be multiple realities, hence adopting only one particular stance would appear inadequate and inappropriate. Experienced researchers tend to follow through with a mixed approach between the two extreme ends of research paradigms (Positivist and Interpretivist) which is modified and adapted and called the pragmatic research philosophy (Collis and Hussey, 2013).  
[bookmark: _Toc23052747]3.3 RESEARCH APPROACHES  
Research approach is concerned with the stepwise procedures and action plans adopted for a research from one stage (general assumption) up to the interpretation of data (Creswell, 2013). The philosophical stance of the study affects the type of approach adopted for any study (Creswell, 2009). Kwofie (2015) was of the view that the research approach provides an avenue to propose a general view of the research problem while providing answers to the research questions. Research approach consists of two key areas, deductive and inductive approach. Easterby-Smith et al. (2008) formulated three main reasons which will influence a researcher to choose a particular approach. Firstly, the research design to be used will caused one researcher to choose one approach over the other. Secondly, the research strategies and choices also influence the decision and lastly knowledge in the different research conducts.   
[bookmark: _Toc23052748]3.3.1 Deductive  
This approach deals with existing theories that have been widely been accepted or ideas about a subject by identifying the theory and testing through observations to confirm the theory (Ofori-Kuragu, 2013). The deductive approach mostly consists of a top-down initiative in the creation of the theory and testing of hypothesis while maintaining the independence of the researcher. 
[bookmark: _Toc23052749]3.3.2 Inductive  
Inductive approach is used mainly in formulating theories, and it begins with the study of specific instances of societal issues, through the identification and development of patterns from the analysis of data gathered (Ofori-Kuragu, 2013). 
[bookmark: _Toc23052750]3.3.3 The Research Approach Adopted  
In considering the research approach adopted for this study, preference was given to the use of the deductive research approach as it is more appropriate and suiting to the use of pragmatist research philosophy. The deductive research approach is objective in nature, and in assessing the mode of project quality management practices with the view of identifying the positive impacts on the Ghanaian construction industry, it was imperative to allow for experts’ views collection through primary data by using structured research questionnaires.  
[bookmark: _Toc23052751]3.4 RESEARCH STRATEGIES  
The research strategy plays a very prominent information role in all paradigms (Pathirage et al., 2005). Guba and Lincoln (1994) is of the assertion that research strategy mainly involves two key areas (quantitative and qualitative approaches). Notwithstanding, Baiden (2006) expressed that research strategy consists of three distinct areas rather, which are quantitative, qualitative and triangulation. The decision to use any of these three broad areas depends on number of factors like; the purpose of the study, the research questions and the type and ease of getting the needed information (Naoum, 2012).  
[bookmark: _Toc23052752]3.4.1 Qualitative  
Qualitative research mostly takes place in a naturalistic setting. Thus, it tends to consider the quotidian activities of people and groups of communities. Mostly useful for educational settings and processes. Denzin and Lincoln (2003) assayed that the qualitative research involves a naturalistic approach, understanding the subject matter; looking at interpreting or making sense of issues, by considering the meaning which people attach to them. Qualitative research can be viewed as a form of social interaction in which the researchers learns and converses with the subject being studied (Jean, 1992). Alternatively, Crotty (1998) explicated further that the qualitative research is a research process which involves forming meaning of reality.  
[bookmark: _Toc23052753]3.4.2 Quantitative  
Quantitative research approach is the approach that enables in the investigation of quantitative properties and their relationships systematically (Wadsworth, 1997). Creswell (1994) opined that the quantitative research approach considers past actions, words, or records with a statistical significance, and measures the findings of these observations. Wadsworth (1997) in an effort to explaining the quantitative research approach simply said that this approach would enable you to know how many, to what extent or how much of the parts is found in the data analysis and counting. 
[bookmark: _Toc23052754]3.4.3 Mixed or Triangulated 
The mixed method or triangulated approach is a mixture or the use of both quantitative and qualitative approaches to undertake an observation for generalization of phenomenon on the assumption that there is an increased understanding of such phenomenon through the collection and analysis of copious data (Creswell, 2013). In following the philosophical view of pragmatism, the mixed method approach enables the collection of data either simultaneously, or sequentially commencing with a survey of generalization and later with an interview for the detailed view form respondents (Creswell, 2009). The mixed approach has also been used as a tool for coming out with diverse context often with an emphasis on the purpose of bringing different acumen rather than the simplicity of the qualitative and quantitative approach (Agbodjah, 2008). Irrespective of the benefit of combining both approaches, the mixed approach has been tagged as an expensive and time-consuming approach.  
[bookmark: _Toc23052755]3.5 RESEARCH PROCESS DESIGN 
In research, there are some sets of decisions concerning the topic or problem one is studying, this is what is referred to as research design (Creswell, 2013). It appears to be one of the most important areas on academic research, because it shows how the study will be carried out, so as to achieve the objectives of the research. Burns and Grove (2003) expressed their views that research design presents the scheme in which the study would be conducted, controlling variables as they could hinder the reliability of the findings. Thus, to arrive at a reliable and valid finding, one must use the best research design available to solving the particular research problem.  
With the aim of the study in mind, one can easily identify the type of research design which needs to be adopted to each the purpose of the study. Research designs have been grouped into three main broad areas: descriptive, exploratory and explanatory (Bourne, 2005; Malhotra, 2007; Kelly, 2009). Descriptive research design is mostly adopted to collect information about the current state of an occurrence; looking at variables in a particular event and applying an appropriate approach to it (Sekaran, 2003). Bourne (2005) explicates that, the exploratory study is usually done with the aim of finding understanding about a mind-blogging development or to increase in knowledge a contemporary thought in form of suggestion that present itself for further discussion. Explanatory research is used when one wants to explicate the research problems and create hypothesis. Hypothesis testing is used when it is vital to identify the link that exist between variables, thus, whether they correlate or varies (Sekram, 2003). This study adopted both explanatory and descriptive research design because it could be identified that the purpose of this study falls within the parameters of these two designs as explained by researchers above.  
[bookmark: _Toc23052756]3.5.1 Unit of Analysis    
To enable the researcher to easily identify or come up with the best data collection method or a good representation of the population (best-fit sample size), the researcher must firstly identify the unit of analysis (Sekram, 2003). Sekram (2003) stated that unit of analysis are grouped into five main types: individual, dyads, groups, organisation and culture. Considering the purpose of this study, the organisation unit of analysis was chosen. Notwithstanding, it must be reiterated that primary data were obtained from individuals in these organisations who are experts and representatives of the organisations considered for the study. The focus was to obtain the expertise of these various organisation to assess the critical success factors for the implementation of Sustainable Construction Practices in Public Universities in Ghana with the view of identifying the positive impacts on the Ghanaian construction industry.  
[bookmark: _Toc23052757]3.6 DATA COLLECTION METHODS  
After going through the philosophical stance of the study, the research approach, research strategies, research choices and time horizons, and making decisions on which option to use for the study and reasons for choosing one over the other; the next step is to identify the techniques and procedures which would be used to collect data. The data collection methods adopted for a study is very important as it influences the attainment of the research objectives and purpose of the study. Tongoco (2007) was highly concerned about the fact that in data collection no amount of analysis (no matter how careful it is done) can make up for a poor data which does not reflects the population intents. Hence, collection of data must be taken very seriously with all aptness.  
[bookmark: _Toc23052758]3.6.1 Sources of Data 
Data sources are mainly either primary or secondary. This study resorted to the use of primary data by adopting the quantitative research approach which mostly employs the use of survey questionnaires as the data collection tool. Secondary information for this study was obtained from undertaking an in-depth desk literature review and identifying pertinent variables which helps in assesing the critical success factors for the implementation of Sustainable Construction Practices in Public Universities in Ghana. The variables obtained were strategically compounded into close-ended questionnaires which were distributed to the target population to solicit their matchless expertise in meeting the objectives of this study.  
Secondary data was not used for this study. However, secondary data are those data sources which could be obtained from the database of an institution or company, or the data collected by an independent body, or the data used by another person in their study 
[bookmark: _Toc23052759]3.6.2 Questionnaires Development  
In adopting quantitative research approach, most researcher tends to favour the use of survey questionnaires as their data collection tool (Sarantakos, 2005). Survey questionnaires, mostly used in social sciences researchers are adopted in collecting all sorts of data (Creswell, 2005). Questionnaires are mostly in two forms: either open-ended or close-ended questionnaires (Sarantakos, 2005). The questionnaires were formed in such a way that they help in answering the research objectives of this study (Oppenheim, 1996). A good questionnaire would be unique, and contribute to generating several kinds of information form the respondents (Gall et al., 2003). It should be clear, concise, precise, and straight to the point; not requiring further enquiry or deliberations in case of a close-ended type. Sarantakos (2005) opined that survey questionnaires should follow these four main criteria: good categorisation, easily comprehended wording, generally acceptable and easy to code variables. In the questionnaire format, one key thing is to explain to your respondents the direction or research being studied (Salant and Dillman, 1994). A good questionnaire will lead to the attainment of a valid and reliable primary data (Fowler and Floyd, 1995).  
[bookmark: _Toc23052760]3.6.3 Data Collection Method Adopted  
Pragmatic research philosophy gives the freedom to the researcher to choose between either quantitative or qualitative research methods, or the combination of both for the study. Hence, it is of the view that the researcher should choose the method that best fit in answering the problem at hand (Tashakkori and Teddlie, 1998). Therefore, this study adopted the use of structured survey questionnaires as the primary data collection tool to obtain the expert views of respondents on the critical success factors for the implementation of Sustainable Construction Practices in Public Universities in Ghana. The mixed method approach provides a more robust set of results as it combines both the quantitative and qualitative research approaches, which ensures that the study has an in-depth and wider research scope. The questionnaire was divided into two main parts: part A and part B. The part A covered the background questions which needs to be identified to validate the respondents of the study. The part B was divided into three main section, with each section targeting the objectives of the study. 
[bookmark: _Toc23052761]3.7 POPULATION AND SAMPLE FRAME  
Naoum (2012) is of the view that the population of the study consists of all the various individuals or groups which falls under the study and can, or are supposed to give, or needs to be assessed to help in achieving the purpose of the study The population of this study would be the very several construction firms working on University of Education Winneba projects, and the various professionals in the university who have informed consent and requisite knowledge to patronize in this study. 
[bookmark: _Toc23052762]3.8 SAMPLING TECHNIQUE AND SAMPLE SIZE  
After identifying the population and sample frame of the study, the next step is to determine how the population would be targeted and the sample size which will be used to represent the entire population (so as to obtain an accurate assessment of the whole population). This next stage of research methodology is presented in the sub-sections below.  
[bookmark: _Toc23052763]3.8.1 Sampling Techniques 
In research, collection of data from the entire population appears as costly and time wasting. Therefore, several measures have been formulated to enable us to target a part of the population in a careful but impressive manner which will still represent characteristics of the entire population. Saunders et al. (2009) defines these approaches as the sampling technique. Sampling techniques have been grouped into two main broad areas, namely: the probability sampling technique and the non-probability sampling techniques.  
Probability sampling techniques are those cases whereby each individual in the population has an equal chance or likelihood of being selected. It is mostly used when the population is known. Probability sampling technique gives us the opportunity to calculate for confidence interval and margin of errors (Bryman, 2004). 
Non-probability sampling techniques are those cases whereby it is impossible for each individual in the population to be selected by chance. Non-probability sampling technique does not give us the opportunity to calculate confidence interval and margin of errors, but this approach is seen as very easy and cost-effective (Bryman, 2004). Example of nonprobability sampling techniques are: quota sampling, convenience sampling, purposive sampling, self-selection sampling and snowball sampling. 
[bookmark: _Toc23052764]3.8.2 Sampling Technique Used for this Study  
Purposive sampling technique relies on the judgement of the researcher in selecting the group, class or organisation which is to be studied. Hence, it can be referred to as the selective, subjective or judgemental sampling technique (Saunders et al., 2009). This study adopted purposive sampling technique because it based its reasons on the statement of Babbie (2013) who purported that purposive sampling techniques should be used when it is almost impossible to list the actual number of the population, though one can easily identify several clusters or organisations who could give him the necessary data. In purposive sampling technique, based on the specific goal of the researcher and the purpose in mind, we can have several examples like expert sampling, case sampling, total population sampling, homogenous sampling etc. (Saunders et al., 2009). Nonetheless, one can select or use any of the several types based on the objective of the study or the criteria imposed by the researcher. This study adopted purposive sampling technique because of the nature of the study which is contemporary with few experts having informed knowledge on it. Hence, to enable us obtain real-value data, the purposive sampling technique was deemed as the best approach to use for a study of this kind.  
[bookmark: _Toc23052765]3.8.3 Determination of Sample Size 
A data collected from the University of Education, winneba indicates that the university is currently working with 36 contractors and 20 staff members at their development office.
[bookmark: _Toc18895932]Table 3.1 Summary of sample size
	Total sample size
	Contractors
	Development office

	56
	36
	20


Source: UEW
[bookmark: _Toc23052766]3.9 DATA PROCESSING AND ANALYSIS  
Data analysis is mainly done to see whether the data is able to provide answers to the research question set out in achieving the purpose of the study (Saunders et al., 2009). Kwofie (2015) opined that this process generally refers to how data are organised, examined, categorized, tabulated, interpreted and tested. There are several ways in which data is tested statistically. The decision to use one method over the other depends on the type of analysis, accuracy of work and the kind of information which the researcher want to get from the primary data. The various methods are also influenced by the research design, data distribution and type of variable. Mostly, normally distributed data uses the parametric tests while the non-normally distributed data adopts the non-parametric tests (Saunders et al., 2009). The next sections below provide information on the stools which was used in analysing the primary data which obtained from the survey.  
[bookmark: _Toc23052767]3.9.1 Relative Importance Index (RII) 
The RII helps in identifying the relative importance of variables, and informing the researcher in making a choice one out of the several variables which best explains or is critical to achieving the objective at hand (Carpio et al., 2007). RII was proposed by Soofi et al. (2000) as a tool for determining the relative significance of quantities through the formulation of indexes from which the various characteristics are ranked (hence, understanding the contribution of each variable to a response variable). Kapadia-Kundu and Dyalchand (2007) opined that adopting a five-point Likert scale is very good in measuring statement which would be solved using the RII tool. Hence, this study adopted a similar approach in its questionnaire formation.  
RII has been used by several scientists in their analysis in variant factions (for example see Johnson, 2000; Jeyamathan and Rameezdeen, 2006; Antwi-Afari et al., 2018; OwusuManu et al., 2018 etc.). Therefore, adopting the use of RII for this study proves worthy because it has been used and adopted in identifying the relative significance of variables in works as shown in the citations above. One more reason for adopting RII in on the avowal of Capiro et al. (2007) who said that RII is best for group of variables, and the questionnaires of this study was formulated as such (see Appendix). In Summary, Relative Importance Index was adopted in identifying the sustainable construction practices adopted in public universities in Ghana.  
RII was calculated based on this formula; RII = [image: ]  where W is the weight given to each factor by respondent ranging from 1 – 5, N is the total number of respondents, and A is the highest response integer (5 in this case).  
[bookmark: _Toc23052768]3.9.2 Internal and External Validity  
Validity simply means, achieving what the study intends to attain. Proposed by Kelley (1927), validity is used in evaluating the importance of a research study or the procedures used. Generally, we have two main types of validity; internal and external validity. Internal validity considers how the dependent variable(s) is/are well explained by the independent variable(s). Hence, there should be no confounding variables between the independent variables in enabling the correct prediction of the dependent variables (Gay and Airasian, 2000). Internal validity is affected by eight main threats as proposed by Campbell and Stanley (1963). These variables are history, testing, selection preconception, experimental mortality, statistical regression, development (maturing or improving from one state to the other), instrumentation and research reactivity (ibid).  
External validity on the other hand looks at how the research can be generalised to reflect the entire population. Hence, one could ask, does the same thing happens in variant settings other than this one? Smith and Glass (1987) also came out with some threats to external validity which includes; validity affecting the population of the study; ecological validity, and external validity of operations. By recapitulation, one must note that a study with internal validity, does not automatically confirms that the study will also have an external validity (Onwuegbuzie, 2000).  
[bookmark: _Toc23052769]3.10 ETHICAL ISSUES  
Ethical issues are very important in research now, because ethical standards eschew falsification of data and promotes the formulation of real value facts and truth in promoting knowledge (Riddell and Burgess, 1989). Ethical issues also provide good grounds for collaborative research because it spills out the rules and duties of each member, and it enables the easy formation of co-authorship, copyright guidelines and confidentiality of each member (Dich et al., 2013). Moreover, in order to increase the integrity of research, ethical issues are harnessed in that regards and also for increasing confidence of the public in research. Thus, does the study protects human right, ensures animal welfare, safeguard the environment, complies to the laws, safety and available standards etc. (Riddell and Burgess, 1989). Examples of ethical issues considered in research includes but not limited to the following:  
Beneficence – Thus, the study must be of immense benefit to the world or the scientific domain without having any harm whatsoever on the population of the study or the world (Beauchamp and Childres, 2001). 
Informed Consent – this is when the respondent without any reservations whatsoever gives his/her consent to conduct the study or provide information to the questions being asked in the data collection tool (Armiger, 1997). 
Respect for confidentiality and anonymity – the type of research method adopted would mostly influence the choice between anonymity and confidentiality. However, if the researcher is unable to provide anonymity (in case of a qualitative research), then at least the confidentiality of the respondent should be kept (Levine, 1976).  
Respect for privacy – Levine (1976) opined that privacy is when an individual decides when to share, distribute, discuss or withheld his/her private information from others. When the researcher shares the private information of a respondent without informed consent, there is a breach of privacy (Kelman, 1977).  
Protecting the vulnerable in the society – vulnerable group are those who do not have what it takes to protect their rights and welfare, for example the poor, children, the sick, pregnant women, aged, lunatics, very ill or dying people etc. (Fisher, 1993). Therefore, studies relating to these people should have a highly informed ethical consideration.  
[bookmark: _Toc23052770]3.11 CHAPTER SUMMARY  
The chapter presented in details the several methods available for use in research methods as well as reasons to choose one method over the other. This chapter in a nutshell provides the research structures or background to which the entire study lingers on. Hence, it is one of the main aspects which cannot be overemphasised in ensuring that a good and novel study is conducted. From this chapter, it can be deduced that the study will use the pragmatic research philosophy which favours the use of both deductive and inductive research approaches, and either qualitative or quantitative or both research strategies. Though this research is a case study, close-ended questionnaires were used as the data collection tool. The study was also conducted within a short time frame (cross-sectional). Moreover, the purposive sampling technique was adopted invoking the use of non-parametric test for analysis of the study.  	


[bookmark: _Toc23052771][bookmark: _Toc523221858]CHAPTER FOUR
[bookmark: _Toc523221859][bookmark: _Toc23052772]DATA ANALYSIS AND DISCUSSION OF RESULTS
[bookmark: _Toc523221860][bookmark: _Toc23052773]4.1 INTRODUCTION
This chapter discusses the results obtained from the field survey. The data were obtained by adopting close-ended questionnaires as the data collection tool. In this section, firstly, the respondents’ profiles were discussed.  The sustainable construction practices adopted in public universities in Ghana is also discussed. In addition, the barriers and success sustainable construction practices in public universities in Ghana are also presented in this chapter. Out of the 72 questionnaires which were distributed, 35 were successfully retrieved which represents 46.67% response rate. The software used for the analysis are the Microsoft Excel 16 and SPSS version 23. 
[bookmark: _Toc523221861][bookmark: _Toc23052774]4.2 RESPONDENTS DEMOGRAPHIC PROFILE
The respondents demographic profile is essential to ensure the validity of the analysis. This is to help us to ascertain that only professionals and those who have in-depth understanding of the study being conducted were approached to answer the questionnaires. 
[bookmark: _Toc523221862][bookmark: _Toc23052775]4.2.1 Profession of Respondents
The respondents were asked to indicate their profession. This was to help know the perspective from which each respondent responds to the survey. The responses are summarized in Table 4.1.    
From table 4.1 below, it can be deduced that majority of the respondents were project managers representing 48.6% of the total questionnaire received while 28.6% were contractors, the second highly ranked profession. 14.3% of the respondents were Quantity surveyors whiles three respondents representing 8.6% were into other professions. Since this study is about Sustainable Construction Practices, it turns out that majority of the respondents were project managers/engineers who have in-depth knowledge in this area. 
[bookmark: _Toc523220655][bookmark: _Toc18895933]Table 4.1: Profession of Respondents
	
	Frequency
	Percent
	Cumulative Percent

	Project Engineer/manager
Quantity Surveyor
Contractor
Others
	17
	48.6
	48.6

	
	5
	14.3
	62.9

	
	10
	28.6
	91.4

	
	3
	8.6
	100.0

	Total
	35
	100.0
	


Source: Field Survey, (2019)	
[bookmark: _Toc523221864][bookmark: _Toc23052776]4.2.2 Years of practicing profession
Experience they say is the best teacher. Experience in sustainable practices and understanding of how it operates is very crucial if this study is to make any remarkable contribution to knowledge. Therefore, in order to ensure quality of data collected, the respondents were asked to indicate how long they have been into the profession. The results are summarized in table 4.2 below.
[bookmark: _Toc523220657][bookmark: _Toc18895934]Table 4.2 Years of practicing profession
	
	Frequency
	Percent
	Cumulative Percent

	Less than 5 years
5 – 10 years
Above 10 Years
	6
	17.1
	17.1

	
	25
	71.4
	88.6

	
	4
	11.4
	100.0

	Total
	35
	100.0
	


Source: Field survey, (2019)
The results of the survey indicate that 71.4% of the respondents have 5 – 10 years of working experience whiles 17.1% have less than 5 years of experience with 11.4% also having more than 10 years working experience. From the table above, it can be deduced that majority of the respondents cumulatively 88.6% have working experience less than 11 years. This shows that the majority of the respondents are current workforce who have in-depth knowledge in sustainable practices and probably started working when the idea of sustainable construction was fully integrated and used in Ghana. However, we cannot override the 11.4% valued experience in sustainable construction which they also contribute to this study. 
[bookmark: _Toc23052777]4.2.3 Years of practicing profession
In order to ensure quality of data collected, the respondents were asked to indicate how long their firm have been in operation. The results are summarized in table 4.3 below.
[bookmark: _Toc18895935]Table 4.3 How many years old is your firm
	
	Frequency
	Percent
	Cumulative Percent

	0 - 3 years
4 – 5 years
 6 Years or more
	6
	17.1
	17.1

	
	25
	11.4
	88.6

	
	4
	71.4
	100.0

	Total
	35
	100.0
	


Source: Field survey, (2019)
The results of the survey indicate that 71.4% of the firms have being in operation for over 6 years whiles 17.1% have being in operation for 0 - 3 years with 11.4% also having being in operation for 4 - 5 years. This shows that the majority of the firms are experienced firms who have in-depth knowledge sustainable construction. 

[bookmark: _Toc523221867][bookmark: _Toc23052778]4.2.4 Does your organization have sustainability policy/plan?
The respondents were asked whether their organization have sustainability policy/plan. They were required to answer yes or no and the results are summarized in table 4.4 below.
[bookmark: _Toc523220660][bookmark: _Toc18895936]Table 4.4: sustainability policy/plan
	
	Frequency
	
	Percent
	Cumulative Percent

	Yes
No
	34
	
	97.1
	97.1

	
	1
	
	2.9
	100.0

	Total
	35
	
	100.0
	


Source: Field survey (2019)
The results from table 4.4 above shows that majority of the respondents representing 97.1% have sustainability policy/plan whilst a few of them representing 2.9% said no they have no sustainability policy/plan. 














4.3 SUSTAINABLE CONSTRUCTION PRACTICES ADOPTED IN PUBLIC UNIVERSITIES IN GHANA
In other to achieve this objective, various variables identified from literature to be some of the sustainable construction practices adopted were used in the questionnaire. The respondents were asked to rank these variables on a scale of 1 – 5, with 1=Not Significant; 2= Less Significant; 3=Moderately Significant; 4= Significant; 5=Very Significant (See Appendix A). The RII has been preferred over the mean and standard deviation as they are not credible and reliable tools for examining the overall ranking of the nature of key attributes (Chan and Kumaraswamy, 1997). The mean, standard deviation, and RII for each variable is shown below in Table 4.3. 
From table 4.5 below, it can be deduced that Using Resources Effectively was ranked first with an RII of 0.930, mean of 4.63 and standard deviation of 0.490. The second ranked variable which the respondents agree to be a sustainable construction practice is Creating Healthy Environments. This variable came second with an RII of 0.890, mean of 4.460 and standard deviation of 0.502. The third ranked variable which is Minimising pollution came third with an RII of 0.89, mean of 4.46 and standard deviation of 0.505. Though it has the same mean and RII as the second ranked variable, it is ranked third because of differences in standard deviations. With an RII of 0.790, mean of 3.97 and standard deviation of 0.857, Enhancing biodiversity was ranked fourth. Economy considerations was the 5th ranked variable by the respondents as a way of ensuring sustainability. The 7th ranked variable by the respondents was the economic pillar which came on with a mean of 3.800, standard deviation of 0.797 and RII of 0.760. From the first to the 10th variable, all of them had a mean greater than 3.500 hence, showing a high significance of these variables. 
[bookmark: _Toc523221872][bookmark: _Toc23052779]4.3.1 Discussions
 First three ranked variables
Using Resources Effectively
“Resource conservation” means achieving more with less. It is the management of the human use of natural resources to provide the maximum benefit to current generations while maintaining capacity to meet the needs of future generations (Wilson et al., 1998). The concept has become a major issue in debates about sustainable development. Halliday, 2008 observe that certain resources are becoming extremely rare and the use of remaining stocks should be treated cautiously. The author called for the substitution of rare material with less rare or renewable materials. 
Bold statements about the need for radical improvements in the use of materials and energy resources have achieved recognition in policy circles. The argument is that productivity improvement is necessary to minimize impacts on the capacity of natural systems to assimilate waste materials and energy (Halliday, 2008). According to Graham, 2003 the building industry is a major consumer of natural resources, and therefore many of the initiatives pursued in order to create ecology sustaining buildings are focusing on increasing the efficiency of resource use. He stated that the ways in which these efficiencies are sought are varied. He cited examples ranging from the principles of solar passive design which aim to reduce the consumption of non-renewable resources, the consumption of energy production, life cycle design and design for construction. Methods for minimizing material wastage during building construction process and providing opportunities for recycling and reuse of building material also contribute to improving resource consumption efficiency. Calls to be resource efficient have been born from concern for increasing depletion of non-renewable natural resources. Since the non-renewable resources that play major role in a construction project are energy, water, material and land, the conservation of these non-renewable resources has vital importance for a sustainable future.

Creating Healthy Environments
Well-being (health and comfort) is an important aspect determining the quality of life of an occupant. In a modern society, where individuals spend more than 90% of their time indoors—and more than 70% of their time indoors at home (Sev, 2009; Adgate et al., 2002 ), an essential role of architecture is to provide occupants’ health, physiological comfort, physiological satisfaction and productivity. The concept  of health is significant for identifying the concept of a “sustainable building” in terms of building performances (i.e., indoor air quality, thermal comfort, lighting quality and acoustics). A sustainable industry must balance human needs with the carrying capacity of natural and cultural environments. A healthy building is free of hazardous material (e.g., lead and asbestos) and capable of fostering health and comfort of the occupants during its entire life cycle, supporting social needs and enhancing productivity. A healthy building recognizes that human health needs, and comfort, are priorities. 

Minimising pollution
Pollution prevention measures taken during the manufacturing and construction process can contribute significantly to environmental sustainability. Kibert, 2008 suggest selecting materials manufactured by environmentally responsible companies encourages their efforts at pollution prevention. Although these products may have an initially higher  “off-the-shelf” price, choosing products that generate higher levels of pollution exploits the environment (Kim, 2008). Pollution comes in form of air, water and soil. However, emissions to soil are hardly discussed in any LCA literature, and the data available are very limited. In the construction industry, soil pollution is mainly a problem at the construction site. It may also be a problem in the extraction of some minerals, when the waste is deposited, especially hazardous waste. This wastewater is often released directly into streams and can contain toxic substances. The means of transport is also important. Emissions from road, air and rail transport are a major cause of photochemical smog, of which the main components are carbon monoxide, nitrogen oxides, hydrocarbons and ozone released by the action of sunlight on organic compounds in the lower atmosphere (Spense, 1995). Because of their bulk, and the large quantities involved, moving construction materials contributes very significantly to the total pollution emissions from transport. By becoming aware of which manufacturers use environmentally sustainable manufacturing methods, specifying their products, and avoiding goods produced through highly polluting methods, building designers can encourage the use and marketing of sustainable construction materials.
General Discussion of ranked variables	
In order to achieve a sustainable future in the building industry, Asif et al., (2007) suggest adoption of multi-disciplinary approach covering a number of features such as: energy saving, improved use of materials, material waste minimization, pollution and emissions control etc. There are many ways in which the current nature of building activity can be controlled and improved to make it less environmentally damaging, without reducing the useful output of building activities. To create a competitive advantage using environment-friendly construction practices, the whole life-cycle of buildings should, therefore, be the context under which these practices are carried out. A review of literature has identified three general objectives which should shape the framework for implementing sustainable building design and construction, while keeping in mind the principles of sustainability issues (social, environmental and economic) identified previously. These objectives are: Resource conservation Cost efficiency and Design for Human adaptation 

[bookmark: _Toc523220664][bookmark: _Toc18895937]Table 4.3: sustainable construction practices adopted
	
	N
	Mean
	Std. Deviation
	RII
	RANKING

	Using Resources Effectively 
	35
	4.63
	.490
	0.93
	1st

	Creating Healthy Environments
	35
	4.43
	.502
	0.89
	2nd 

	Minimising pollution
	35
	4.46
	.505
	0.89
	3rd 

	Enhancing biodiversity
	35
	3.97
	.857
	0.79
	4th

	Economy
	35
	3.89
	.832
	0.78
	5th

	Social pillar
	35
	3.86
	.355
	0.77
	6th

	Economic pillar
	35
	3.80
	.797
	0.76
	7th

	Biophysical pillar
	35
	3.80
	.833
	0.76
	8th

	Technical pillar
	35
	3.74
	.443
	0.75
	9th

	Social pillar
	35
	3.69
	.471
	0.74
	10th


Source: Field survey (2019)



4.4 IDENTIFIED CHALLENGES TO THE ADOPTION OF SUSTAINABLE CONSTRUCTION PRACTICES IN PUBLIC UNIVERSITIES IN GHANA
In order to achieve this objective, various variables identified from literature to be some of the challenges to the adoption of sustainable construction practices were used in the questionnaire. The respondents were asked to rank these variables on a scale of 1 – 5, with 1 – Disagree 2– Slightly disagree  3 – Moderate  4 – Agree5 – Strongly agree (See Appendix A). The RII has been preferred over the mean and standard deviation as they are not credible and reliable tools for examining the overall ranking of the nature of key attributes (Chan and Kumaraswamy, 1997). The mean, standard deviation, and RII for each variable is shown below in Table 4.6

[bookmark: _Toc523220662][bookmark: _Toc18895938]Table 4.4: Challenges in the adoption of sustainable construction practices
	
	N
	Mean
	Std. Deviation
	RII
	Ranking

	Financial barriers
	35
	4.74
	.561
	0.950
	1st

	Capacity/Professional barriers
	35
	4.54
	.505
	0.910
	2nd

	Steering barriers
	35
	4.51
	.507
	0.900
	3rd

	Cultural barriers
	35
	4.40
	.492
	0.880
	4th

	higher investment cost
	35
	4.40
	.497
	0.880
	5th

	Risk of investment
	35
	4.00
	.594
	0.800
	6th

	Lack of Technology
	35
	3.71
	.667
	0.740
	7th

	lack of Government support  
	35
	3.60
	.812
	0.720
	8th

	Lack of cooperation 
	35
	3.54
	.505
	0.710
	9th

	Lack of training
	35
	3.43
	.698
	0.690
	10th

	lack of database and information
	35
	3.40
	1.006
	0.68
	11th

	Lack of Public awareness  
	35
	2.83
	.618
	0.57
	12th

	Lack of incentives
	35
	2.86
	.648
	0.57
	13th


 Source: Field survey (2019)
From table 4.4 above, it can be seen that the various Challenges in the adoption of sustainable construction practices are all important variables since they all have a mean above 3.50 except the last ranked variable of lack of incentives which had a mean of 3.43.  Hence this shows a high level of significance of the variable as what sustainable construction tends to imply. Individually, Financial barriers was ranked first by the respondents with a mean of 4.74 and an RII of 0.950 with a standard deviation of 0.561. Capacity/Professional barriers and Steering barriers came second and third with an RII of 0.910 and 0.900 respectively. They also have means of 4.54 and 4.51 with standard deviations of 0.505 and 0.507 respectively. With an RII of 0.880, standard deviation of 0.492 and a mean of 4.40, Cultural barriers ranked 4th among the variables assessed by the respondents. Interestingly, higher investment cost had the same mean and RII as Cultural barriers but it was ranked 5th because of the standard deviation which was more than that of Cultural barriers. Hence, following what Ahadzie (2007) purported that when two or more variable has the same mean, the one with the lowest standard deviation is ranked first. Risk of investment came 6th after the respondents have ranked the challenges of sustainable construction with an RII of 0.800, mean of 4.00, and standard deviation of 0.594. Lack of training, lack of database and information, Lack of Public awareness and Lack of incentives were the last ranked variables by the respondents with an RII of 0.740, 0.720, 0.710 and 0.690 with means of 3.71, 3.60, 3.54 and 3.43 and standard deviation of 0.667, 0.812, 0.505 and 0.698 respectively. It is interesting to mention that all the standard deviation of the variables was less than 1.00 which shows a high consistency in the variables ranked by the respondents. 
[bookmark: _Toc523221870][bookmark: _Toc23052780]4.4.1 Discussions
First three ranked variables
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 (Häkkinen & 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.  
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 Häkkinen 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.
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 www.ccsenet.org/jsd Journal of Sustainable Development Vol. 7, No. 1; 2014 


General Discussion of ranked variables
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 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). 








4.5 IDENTIFIED CRITICAL SUCCESS FACTORS FOR THE IMPLEMENTATION OF SUSTAINABLE CONSTRUCTION PRACTICES
In order to achieve this objective, various variables identified from literature to be some of the success factors for the implementation of sustainable construction practices were used in the questionnaire. The respondents were asked to rank these variables on a scale of 1 – 5, with 1 – Not Important  2 – Less Important  3 – Moderately Important 4 – Important 5 – Very Important (See Appendix A). The RII has been preferred over the mean and standard deviation as they are not credible and reliable tools for examining the overall ranking of the nature of key attributes (Chan and Kumaraswamy, 1997). The mean, standard deviation, and RII for each variable is shown below in Table 4.5. 
From table 4.5, it can be deduced that respondents ranked the various success factors for the implementation of sustainable construction practices and after analysis Initial cost was ranked first with an RII of 0.900, mean of 4.51 and standard deviation of 0.507. Operational cost was the second ranked variable with an RII of 0.900, mean of 4.49 and standard deviation of 0.507. Though this variable has the same RII and standard deviation as the first ranked variable, the mean was different, hence ranking it as the second variable. Additional cost was ranked third with an RII of 0.89, mean of 4.46 and standard deviation of 0.505. The fourth ranked variable from table 4.11 is Availability of green technology, which came fourth with an RII of 0.880, mena of 4.400 and standard deviation of 0.497. With 0.820 RII, 0.758 standard deviation and 4.11 mean, Professional know-how came 5th on the success factors. Research into sustainable construction was the 6th ranked variable on the success factors for the implementation of sustainable construction practices. It came 6th with an RII of 0.790, mean of 3.97 and standard deviation of 0.747. 
Building regulations and bye laws, Tendering and procurement laws and Guidelines for measuring sustainable construction were the last ranked variables respectively. From the table is can be deduced that they all have a mean less than 3.5, the formulated mean which shows the significance of a variable to be considered. With an RII of 0.71, 0.63 and 0.57, standard deviation of 0.664, 0.648 and 0.772 and means of 3.17, 3.14 and 2.86 the last three variables were ranked respectively. However, it is noteworthy to mention that all the variable had a standard deviation less than 1.00 which shows a high level of significance among the variables.
[bookmark: _Toc523220663][bookmark: _Toc18895939]Table 4.5: success factors for the implementation of sustainable construction practices
	Factors
	N
	Mean
	Std. Deviation
	RII
	RANKING

	Initial cost
	35
	4.51
	.507
	0.90
	1st

	Operational cost
	35
	4.49
	.507
	0.90
	2nd

	Additional cost
	35
	4.46
	.505
	0.89
	3rd

	Availability of green technology
	35
	4.40
	.497
	0.88
	4th

	Professional know-how
	35
	4.11
	.758
	0.82
	5th

	Research into sustainable construction
	35
	3.97
	.747
	0.79
	6th

	Information and database
	35
	3.17
	.664
	0.71
	7th

	Stakeholders awareness and understanding
	35
	3.14
	.648
	0.63
	8th

	Building regulations and bye laws
	35
	2.86
	.772
	0.57
	9th

	Tendering and procurement laws
	35
	2.86
	.648
	0.57
	10th

	Guidelines for measuring sustainable construction
	35
	2.66
	.482
	0.53
	11th


Source: Field survey (2019)
[bookmark: _Toc523221871][bookmark: _Toc23052781]4.5.1 Discussions
First Three Ranked Variables
Financial Factors 
Although a number of campaigns have demonstrated that it is beneficial to indulge in sustainable construction, considering it ripple benefits, researchers have argued that one of the main factors that impede sustainable construction adoption and implementation is financial incentives (Williams & Dair, 2007). This is to say that in most cases stakeholders considered the initial cost, additional cost whiles laying less emphasis on the operational cost to determine whether a project is sustainably viable. (Bangdome-Dery and Kootin-Sanwu, 2013). Some scholars have argued that sustainable construction increases construction cost to about 10% (Robichaud & Anantatmula, 2010). This therefore hinders adoptions since clients are concerned about the construction risk and cost. Others have also argued that costing of sustainable construction projects are mostly overestimated whereas the potential savings are underestimated (Yates, 2001; Zhou and Lowe, 2003; Al- Yami, and Price, 2006).
Professional and Technology based Factors 
One of the most crucial factors to sustainable construction is the lack of capacity of the construction sector. In other words, does the construction sector have the capacity to actually implement sustainable practices? It has been established that sustainable construction practices are stalled by ignorance and lack of common understanding. 
Practitioners’ confidence on their knowledge on construction is high, however this confidence drops whenever they are faced with issues of sustainable construction. Thus professionals within the construction industry appear not to be fully abreast with the totality of sustainable construction concepts. In addition sustainable technologies and materials requires newer competence levels that may be beyond the expertise of those in the industry (Djokoto et al., 2009).That notwithstanding, there is a possibility that this situation may not be the reality but rather a perception.
Knowledge Based Factors 
Another key factor that has been identified to facilitate adherence to sustainable construction practice is sustainability awareness. It is essential that stakeholders and the general public are made aware of the environmental degradation being caused during the production of construction materials, the harmful impact of traditional construction activities on environment as well as the high maintenance and operational cost of traditional buildings.  This calls for all stakeholders in the build environment to get actively involve if the implementation is to succeed. Persuasive campaigns and education must be intensified to ensure that clients and practitioners are aware of the effects of their activities. It is imperative to acknowledge that the lack of concrete understanding of sustainable concepts will adversely affect sustainability campaigns.

General Discussion of ranked variables
A key factor that is facilitating the rate of adoption and implementation of sustainable construction practices is the systematic imposition of legal regulations that ensure that practitioners follow best practices. Existing policies and regulations may promote or impede the rate at which stakeholders implement sustainable construction. This is because in some cases sustainable construction measures are not allowed by regulators (Williams & Dair, 2007). In a study, Fuss et al. (2009) established that the enactment and constancy of climate change policies affects implementation of sustainable practices. Thus less frequent fluctuations in policies increase adherence. Also some countries threat policies on sustainability as a voluntary task for local authorities and consequently does not seek to enforce sustainability with stringent measures. 



[bookmark: _Toc523221874][bookmark: _Toc23052782][bookmark: _Toc523221880]CHAPTER FIVE
[bookmark: _Toc523221875][bookmark: _Toc23052783]SUMMARY, CONCLUSION AND RECOMMENDATION
[bookmark: _Toc523221876][bookmark: _Toc23052784]5.1 INTRODUCTION
This section of the chapter discusses the recommendations and conclusions of the work. The study was conducted to assess the critical success factors for the implementation of Sustainable Construction Practices in Public Universities in Ghana, by using the University of Education as a case study. The study was strategically divided into five independent and interrelated chapters to enable the study to be well presented in a chronological and ethical manner. The first chapter of the study talked about the general introduction of the study. Here, the researcher took time to give the general background surrounding sustainable construction their implementations and how it has evolved in literature. The problem from literature was also identified to give a strategic purpose for this study. The research questions emanating from the study was also identified and well presented in chapter one. The aim and objectives of the study were also stated in chapter one. The methodology which was adopted for the study was also stipulated in this chapter long before it was implemented in chapter three and chapter four. The significance of the study was also stated in this chapter to show how important this study is to be conducted to add knowledge to the field of sustainable practices. The scope of the study was also stated. Lastly, how this whole thesis was organised was also stated in the chapter one. The chapter which follows directly after chapter one is chapter two (Literature Review). Here, the literature surrounding the studies were identified from extant literature and reviewed. The literature review of this study encompass the sustainable construction practices adopted, the challenges to the adoption of sustainable construction practices and the critical success factors for the implementation of sustainable construction practices. 
Successively, chapter three (Research Methodology) of the study talks about the methods which was adopted to attain the objectives of the study. Hence, the research paradigm, research strategy, the approach adopted for the study, the research design, the population of the study, sample size and sampling techniques, as well as data analysis were all discussed in this chapter. The chapter four of the study discussed the data obtain from the field and analysis of the obtained data. The discussions surrounding the study were also presented in this chapter.  The last chapter of this research is the chapter five which considers the summary, conclusions and recommendations of this study. In this chapter, a summary of the study is presented, while the conclusions of the study are also shown. A précis of how the various objectives were obtained is also stipulated in this chapter. The study completes with the recommendation and directions for future research based on the limitations and conclusions of the study. 
[bookmark: _Toc523221877][bookmark: _Toc23052785]5.2 CONCLUSIONS
The main objective of the study was to assess the critical success factors for the implementation of Sustainable Construction Practices in Public Universities in Ghana, by using the University of Education as a case study. To obtain this important aim of the study, three imperative research objectives were developed to address the aim of the study. 
[bookmark: _Toc523221878][bookmark: _Toc23052786]5.2.1 OBJECTIVE ONE 
To identify the sustainable construction practices adopted in public universities in Ghana 
In order to achieve this objective which will strategically lead us to fulfilling the aim of this study, a lot of important and detailed literatures were obtained and reviewed to understand what is being discussed in literature concerning sustainable construction practices. To achieve this objective, respondents were asked to rank the importance of some variables in describing sustainable construction practices. With 1 – Not Significant to 5 – Very Significant, the questionnaires were answered by the respondents. By adopting Relative Importance Indices and descriptive statistics, the identified variables from literature were analysed. After analysis it was identified that the most significant sustainable construction practices adopted are Using Resources Effectively Creating Healthy Environments and Minimising pollution. 
[bookmark: _Toc523221879][bookmark: _Toc23052787]5.2.2 OBJECTIVE TWO 
To determine the challenges to the adoption of sustainable construction practices in public universities in Ghana 
The second objective for the study was to examine the challenges to the adoption of sustainable construction practices in public universities in Ghana. To achieve the objective of this study, pertinent literature was reviewed. The identified variables were strategically compounded into a close ended questionnaire and sent to the targeted population. The literature was obtained by looking for sustainable construction practices in Emerald, KnustSpace and Google Scholar. With the questionnaire, the researcher required the respondents to rank the identified variables on a Likert scale of 1 to 5. With 1 representing Disagree    2– Slightly disagree  3 – Moderate  4 – Agree5 – Strongly agree, the identified variables were answered by the respondents. After obtaining 35 responses out of 72 questionnaires distributed, it was seen that Financial barrier was the topmost challenges to the adoption of sustainable construction practices in public universities in Ghana. Financial barriers was the next detrimental barrier identified after the first ranked variable. Steering barriers was the third ranked variable in the challenges to the adoption of sustainable construction practices in public universities in Ghana. 
5.2.3 OBJECTIVE THREE
To identify the critical success factors for the implementation of sustainable construction practices in public universities in Ghana 
For the third objective to be achieved, the researcher explored the success factors for the implementation of sustainable construction practices in Ghana. The study began with a review of extant literature. The review focused on relevant issues on the success factors for the implementation of sustainable construction practices. The variables obtained from literature were strategically compounded into close-ended questionnaires. The respondents were entreated to answer the questionnaire by ranking the variables on a Likert Scale of 1 – 5 where 1 – Not Important  2 – Less Important  3 – Moderately Important 4 – Important  5 – Very Important. After the survey, Financial Factors, Professional and Technology and Knowledge based factors were identified to be the most important success factors for the implementation of sustainable construction practices in Ghana.
[bookmark: _Toc523221881][bookmark: _Toc23052788]5.3 Recommendation
The research has provided a clerical insight into sustainable construction practices in Ghana. The sustainable construction practices adopted, the challenges to the adoption of sustainable construction practices and critical success factors for the implementation of Sustainable Construction Practices in Public Universities in Ghana have all been identified.  After considering all these, I will recommend that: 
1. Careful regulation and monitoring procedures should be put in place to help ensure sustainable construction practices achieve ultimate success by adopting some of the success factors of this study. 
2. Government should engage more into sustainable construction practices in other to take advantage of the benefits such as efficient risk allocation.
[bookmark: _Toc523221882][bookmark: _Toc23052789]5.4 Limitations of the study 
Every study has its own limitations. The limitations of this study could be seen in the collection of data from the respondents. It was difficult obtaining data from the respondents since most of them were busy and unable to get time to answer the questionnaires. Moreover, the study used only University of Education as the case study, hence over generalisation of this study could be detrimental as conditions might change from one district to another, a region to another. Lastly, this study is limited as far as qualitative research is concerned. 
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[bookmark: _Toc23052791]APPENDIX
Kwame Nkrumah University of Science and Technology
Department of Construction Technology and Management
Kumasi.
QUESTIONNAIRE
RESEARCH TOPIC: The critical success factors for the implementation of Sustainable Construction Practices in Public Universities in Ghana
Dear Sir/Madam, 
I am currently conducting a survey to assess the critical success factors for the implementation of Sustainable Construction Practices in Public Universities in Ghana. This survey is a continuum of a research I am currently undertaking as part of the fulfilment of requirement of award of MSc Construction Management at Kwame Nkrumah University of Science and Technology, Ghana. 
Some key objectives which this study strives to achieve are: 
1. To identify the sustainable construction practices adopted in public universities in Ghana.
2. To determine the challenges to the adoption of sustainable construction practices in public universities in Ghana
3. To identify the critical success factors for the implementation of sustainable construction practices in public universities in Ghana.
I will enthusiastically appreciate your contribution to this research, by answering this questionnaire, by falling on your nonpareil experience the labour-based construction. 
Please, you can rest-assure that data collected from this survey would be used for academic purposes only, and as such your confidentiality and discretion is highly guaranteed. 
From the pilot study, answering of this questionnaire should not take more than 20 minutes of your precious valued time. Therefore, with immense appreciation of your time, and anticipation of your contribution, I would be extremely grateful if I get feedback of this questionnaire not more than 7 working days from day of receipt. 
Notwithstanding, if you wish to know the findings, recommendations or policy implementations of this study, kindly leave your email here.…………………….………., or alternatively send further enquiries to the contact below. 
Thank you so much for your unflinching support, contribution and assistance. 
Yours Faithfully, 
Mrs. Dery Bernice
Email:derybernice11@yahoo.com                    Tel: 0207929485
Department of Construction Technology and Management (KNUST- KSI, GHANA)
Prof. Adjei-Kumi (Project Supervisor)

PART A: BACKGROUND INFORMATION 
Q1. What is your profession?
a. Project Engineer/manager   [   ]    
b. QS  [   ]
c. Contractor   [   ]
d. Others (Specify)……………………………………………………………

Q2. How long have you been practicing your profession?
a. Less than 5 years  [   ]
b. 5 – 10 years  [   ]
c. Above 10 Years  [   ]

Q3. How many years old is your firm?
a. 0 – 3 years [   ]      
b.4 – 5 years [   ]      
c. 6 years or more [   ]



Q4. Does your organization have sustainability policy/plan? 
A. Yes [   ]      
B. B.   No [   ]    





PART B: SUSTAINABLE CONSTRUCTION PRACTICES ADOPTED IN PUBLIC UNIVERSITIES IN GHANA
As a validation for this study, it is important to first, identify the sustainable construction practices adopted in public universities in Ghana. Therefore, with your unrivalled personal experience and observations, please kindly rate these variables, by ticking where appropriately [√]. 
1 – 5, with 1=Not Significant; 2= Less Significant; 3=Moderately Significant; 4= Significant; 5=Very Significant 
	SN.
	FACTORS
	1
	2
	3
	4
	5

	
	

	1
	Economy: Good project management as a vital overarching aspect in delivering sustainable projects, both in the short and long term.
	
	
	
	
	

	2
	Using Resources Effectively: Buildings should not use a disproportionate amount of resources, including money, energy, water, materials and land during construction, use or disposal.
	
	
	
	
	

	3
	Supporting Communities: Projects should clearly identify and seek to meet the real needs, requirements and aspirations of communities and stakeholders while involving them in key decisions.
	
	
	
	
	

	4
	Creating Healthy Environments: Projects should enhance living, leisure and work environments; and not endanger the health of the builders, users, or others, through exposure to pollutants or other toxic materials
	
	
	
	
	

	5
	Enhancing biodiversity: Projects should not use materials from threatened species or environments and should seek to improve natural habitats where possible through appropriate planting and water use and avoidance of chemicals.
	
	
	
	
	

	6
	Minimising pollution: Projects should create minimum dependence on polluting materials, treatments, fuels, management practices, energy and transport
	
	
	
	
	

	7
	Social pillar: improve the quality of life, provision for social self-determination and cultural diversity, protect and promote human health through a healthy and safe working environment and etc.
	
	
	
	
	

	8
	Economic pillar: ensure financial affordability, employment creation, adopt fullcost accounting, enhance competitiveness, sustainable supply chain management.
	
	
	
	
	

	9
	Biophysical pillar: waste management, prudent use of the four generic construction resources (water, energy, material and land), avoid environmental pollution and etc.
	
	
	
	
	

	10
	Technical pillar: construct durable, functional, quality structure etc. These four principles are contained within a set of over-arching, process-oriented principles (e.g., prior impact assessment of activities)
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	





PART C: THE CHALLENGES TO THE ADOPTION OF SUSTAINABLE CONSTRUCTION PRACTICES IN PUBLIC UNIVERSITIES IN GHANA
The key the challenges in the adoption of sustainable construction practices are those factors which were determined from literature.
Therefore, falling on your matchless experience, kindly rank these variables by ticking where appropriately [√].
1 – Disagree	 2 – Slightly disagree  3 – Moderate	  4 – Agree5 – Strongly agree
	SN.
	FACTORS 
	Level of Importance

	
	
	1
	2
	3
	4
	5

	1. 
	Steering barriers, 
	
	
	
	
	

	2.
	Lack of incentives, 
	
	
	
	
	

	3.
	higher investment cost, 
	
	
	
	
	

	4.
	Risk of investment,  
	
	
	
	
	

	5.
	Financial barriers 
	
	
	
	
	

	6.
	Lack of Public awareness,  
	
	
	
	
	

	7.
	Capacity/Professional barriers,  
	
	
	
	
	

	8.
	Lack of cooperation 
	
	
	
	
	

	9.
	Lack of database and information 
	
	
	
	
	

	10.
	Cultural barriers 
	
	
	
	
	

	11.
	Lack of training 
	
	
	
	
	

	12.
	Lack of Technology,  
	
	
	
	
	

	13.
	Lack of Government support  
	
	
	
	
	


PART D: THE CRITICAL SUCCESS FACTORS FOR IMPLEMENTATION OF SUSTAINABLE CONSTRUCTION
[bookmark: _GoBack]Kindly rank these variables in accordance to how they affect the implementation of sustainable construction, by ticking where appropriately [√].
1 – Not Important		2 – Less Important		3 – Moderately Important 4 – Important 		5 – Very Important
	SN.
	EFEECTS 
	Level of Agreement

	
	
	1
	2
	3
	4
	5

	
	Financial Factors
	
	
	
	
	

	1
	Initial cost
	
	
	
	
	

	2
	Operational cost
	
	
	
	
	

	3
	Additional cost
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	Legislative
	
	
	
	
	

	4
	Building regulations and bye laws
	
	
	
	
	

	5
	Tendering and procurement laws
	
	
	
	
	

	6
	Guidelines for measuring sustainable construction
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	Knowledge based
	
	
	
	
	

	7
	Research into sustainable construction
	
	
	
	
	

	8
	Information and database
	
	
	
	
	

	9
	Stakeholders awareness and understanding
	
	
	
	
	

	
	
	
	
	
	
	

	
	Professional and Technology
	
	
	
	
	

	10
	Availability of green technology
	
	
	
	
	

	11
	Professional know-how
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	Any Other, Please State and Rank 
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	





Any further comments? Please, kindly indicate below
……………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………….
THANK YOU!

Chapter One (General Introduction)


Chapter Two (Literature Review)


Chapter Three (Research Methodology)


Chapter Four (Data Analysis and Discussion of Results)


Chapter Five (Conclusion and Recommendation)
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